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Product
Warranty

This Hewlett-Packard product bas a warranty against defects in
material and workmanship for a period of three years from date of
shipmcui During warranty period, Hewleti-Packard Company will, at
1ts opucn, cgthcr rcpa:r or replace products that prove io be defective.

Fur warranry service or repan', this product must be returned to a
service facility designated by Hewlett-Packard. However, warranty
service for products instatied by Hawlett-Packard and certain other
products designated by Hewlett-Packard will be performed at the
Buyer’s facility at no charge within the Hewiett-Packard service trave}
arca. Outside Hewlett-Packard service travel areas, warranty service
will be performed at the Buyer’s facility only upon Hewlett-Packard's
prior agreement and the Buyer shall pay Hewlett-Packard's round trip
travel expenses. =

For products returned to Hewlett-Packard for warranty service, the
Buyer shall prepay shipping charges to Hewlett-Packard and
Hewlett-Packard shall pay shipping charges to return the product to
the Buyer. However, the Buyer shall pay all shipping charges, duties,
and taxes for products returned to Hewieti-Packard from another
country.

Hewlett-Packard warrants that its sofrware and firmware designated by
Hewlett-Packard for use with an instrument will executs its
programming instructions when properly installed on that instrument.
Hewiet-Packard does not warrant that the operation of the instrument
software, or firmware will be uninterrupted or error-free. '
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This manual explains how to program the HP 54503A Digitizing
Oscilloscope and lists the commands and queries associated with this
instrument. It is divided into 17 chapters and 4 appendices.

Chapter 1 introduces you to the programming syntax required to
program this instrument.

Chapter 2 introduces you 1o some basic programming concepts
and gets you staried programming.

Chapter 3 describes the interface functions and some general
concepts of HP-IB.

Chapter 4 covers the conventions which are used to, program the
instrument as well as conventions used in the remainder of this
manual. This chapter also includes 2 complete command tree and
alphabetic command cross-reference.

Chapter § lists the Common Commands which are the commands
defined by IEEE 488.2. These commands controf some functions
that are common to all IEEE 488.2 instruments.

Chapter 6 lists the Root Level Commands which control many of
the basic functions of (he instrument.

Chapter 7 lists the System Subsysters Commands which control
some basic functions of the oscilloscope.

Chapter § lists the Acquire Subsystem Commands which set the
parameters for acquiring and storing data.

Chapter 9 lists the Calibrate Subsystem Commands which sel time
nulls (chaanel-to-channel skew).

Chapter 10 lists the Channel Subsystem Commands which control
all Y-axis oscilloscope functions.
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Chapter 11 lists the Display Subsystem Commands which control
how waveforms, voltage and time markers, graticule, and toxt are
displayed and written on the screen.

Chapter 12 lists the Function Subsystem Commands which control
the waveform math functions of the oscilloscope.

Chapter 13 lists the Hardcopy Subsystem Commands which
control the parameters used during the plotting or printing of
waveforms.

Chapter 14 lists the Measure Subsystem Commands which select
the automatic measurements to be made,

Chapter 15 lists the Timebase Subsystem Comh:ands which
control all X-axis oscilloscope functions,

Chapter 16 lists the Trigger Subsystem Commands which control
the trigger modes and parameters for each trigger mode.

Chapter 17 lists the Waveform Subsystem Commands which
provide access to waveform data, including active data from
channels and functions as well as static data from waveform
memories.

Appendix A provides details on how automatic measurements are
calculated and offers some tips on how to improve results.

Appendix B describes the operation of instruments that operate in
compliance with the IEEE 488.2 standard.

Appendix C describe the status reporting features that are
available over the HP-IB.

Appendix D contains example programs using the command set
from the HP 54503A.

At the end of the manual is Quick Reference Guide that lists the
commands and queries with their corresponding arguments and
returned formats. Also, at the end of the manual is a complete Index
for easy reference of commands and functions.
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Introduction to Programming Syntax 1
’

introduction This chapter introduces you to the basic concepts of HP-IB
corumunication and provides information and examples to get you started
programming. The exact mpemonics for the commands are listed in

chapters 5 through 17.
I
Talking to the In general, computers acting as controllers communicate with the
Instrument  instrument by passing messages over a remote interface using the 170

statements provided in the instruction set of the controller’s host
language. Hence, the HPSL 1.0 messages for programming the

HP 54503A, described in this manual, will normally appear as ASCI
character strings imbedded inside the /O statements of your controller’s
program. For example, the HP 9000 Series 200/300 BASIC and PASCAL
language systems use the OUTPUT statement for seading program
messages to the HP 54503A, and the ENTER statement for receiving
response messages from the HP 54503A.

Messages are placed oo the bus using an output command and passing the
device address, program message, and terminator. Passing the device
address ensures that the program message is sent 10 the correct interface
and instrument. '

The following command turns the command headers on:
OUTPUT < device address > ;“SYSTEM:HEADER ON' < terminator >

< device address > represents the address of the device being
programmed. '

Note

The programming examples in this manual are written in
HP Basic 4.0 for an HP 9000 Series 200/300 Controller.

HP 545034 introduction to Programming Syntax
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Addressing the
Instrument

Note

The actual QUTPUT command you use when programming is
dependent on the controller and the programming language you
are using.

Angular brackers "< >,"in this manual, enclose words or
characters that symbolize a program code parameter or g bus
command.

Information that is displayed in quotes represents the actual
message that is sent across the bus. The message terminator
{NL or EQI) is the only additional information that is also sent
across the bus.

For HP 9000 Series 200/300 controllers, it is not necessary to type
in the actual <terminator> at the end of the program message.
These controllers automatically terminate the program message
intemally when the return key is pressed.

Since HP-IB can address multiple devices through the same interface
card, the device address passed with the program message must include
not only the correct interface select code, but also the correct instrument
address,

Interface Select Code (Selects Interface), Each interface card has a
unique interface select code. This code is used by the controller to direct

commands and communications to the proper interface. The default is
typically "T" for HP-IB controllers.

Instrument Address (Selects Instrument), Each instrument on an HP-IB
bus must have a unique instrument address between decimal 0 and 30.
The device address passed with the program message must include not
only the correct instrument address, but also the correct interface select
code.

DEVICE ADDRESS = (Interface Select Code * 100) + (Instrument Address)

Introduction to Programming Syntax HP 54503A
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For example, if the instrument address for the HP 54503A is 4 and the
interface seiect code is 7, when the program message is passed, the
routine performs its function on the instrument at device address 704.

For the HP 54503A, the instrument address is typically set to *T" &t the
factory. This address can be changed in the HP-IB menu of the Utility
meni,

Note
The program examples in this manual assume the HP 545034 is
at device address 707,
e
Program To program the instrument over the bus, you must have an understanding
Message of the command format and structure expected by the instrument. The
{pstrument is remotely programmed wilh program messages. These are
composed of sequences of program message units, with each unit

Syntax

T pUTPUT COMMAND
DEVICE ADDRESS

representing a program command or query. A program command of
query is composed of a sequence of functional elements that include
separators, headers, program data, and terminators. These are sent 1o the
instrument over the sysiem interface as a sequence of ASCII data
messages. For exampie:

PROGRAM MESSAGE UNIT

OUTPUT XXX, :SYSTEM:AZADER ON"

(OPTIONAL)

PROGRAM MNEMONICS

SEPARATOR

J”

_J

DATA

HP 54503A
Programming
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Se parator The <separator > shown in the program message refers to a blank space
which is required to separate the program mnemonic from the program
data.

S

Command A command is composed of a header, any associated data, and a

Syntax termizator. The header is the mremonic or mnemonics that represent the

operation to be performed by the instrument. The different types of
beaders are discussed in the {ollowing paragraphs.

Simpie Simple command headers contain a single mnemonic. AUTOSCALE and
Command DIGITIZE are examples of simple command headers typically used in
Header thisinstrument, The syntax is:

< Prograim mncmonic > < terminator >

When program data must be included with the simple command header
(for example, :DIGITIZE CHAN1), a separator is added. The syntax is:

< program maemonic > < separstor > < program data > < terminator >

Compound Compound command headers are a combination of two or more program
Command maoemonics. The first mnemonic selects the subsystem, and the last
Header xnemonic selects the function within that subsystem. Additional
maemonics appear between the subsystem mnemonic and the function
mnemonic when there are additional levels within the subsystem that must
be transversed. The mnemonics within the compousd message are
separated by colons, For exampie:

To execute a single function within a subsystem, use the following:
;< subsystem >: <function > < separator > <program data > < ierminator>

(For example :SYSTEM:LONGFORM ON)

Introduction to Programming Syntax HP 54503A
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Common
Command
Header
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To transverse down a level of 2 subsystem to exccute a subsystem within
that subsystem:

: <subsystem > <pubsysiem >: < function > < SCPArRIOY > < PTOgrAm
data > <lerminator>

(For example TRIGGER:DELAY:SOURCE CHANI)

To execute more than one function within the same subsystem &
semi-colon is used to separate the functions:

: < subsystem > < function > <separgtar> < data > ; < function > <separator> <data>
< ierminator>

(For cxample SYSTEM:LONGFORM ON:HEADER ON)

Identical function mnemonics can be used for more than one subsystem.
For example, the function mnemonic RANGE may be used to change the
vertical range or to change the horizontal range:

{CHANNEL1:RANGE .4

- sets the vertical range of channel 1to 0.4 volts full scale.
TIMEBASE:RANGE 1

. sets the horizontal timebase to 1 second full scale.

CHANNEL1 and TIMEBASE are subsystem selectors and determine
which range is being modified.

Common command headers control IEEE 4882 functions within the
instrument (such as clear status, etc.). Their syntax is:

* < command header> < terminator>

No space or separator is allowed between the asterisk and the command
header. *CLS is an example of a common command header.

tntroduction to Programming Syntax
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Query
Command

Command headers immediately followed by a question mark (?) are
queries. After receiving a query, the instrument interrogates the
requested function and places the answer in its cutput queue. The answer
remains in the output queue until it is read or another command is issued.
When read, the answer is transmitted across the bus to the designated
Listener (typically a controller), The query :TIMEBASE:RANGE? places
the current timebase setting in the output queue. The controlier input
statement: -

FNTER < device address > Range

passes the value across the bus to the controller and places it in the
variable Range.

Query commands are used to find out how the instrument is currently
configured. They are also used to get results of measurements made by
the instrument, with the query actually activating the measurement. For
example, the command :MEASURE:RISETIME? instructs the
instrument to measure the risetime of your waveform and place the resuit
in the output queue.

Note

The output quene must be read before the next program message
is sent. For example, when you send the query
MEASURE:RISETIME? you must follow that query with the
program statement ENTER Value_risetime to read the result of
the query and place the resuit in a variable (Value_risetime}.

Sending another command before reading the result of the query
will cause the output buffer to be cleared and the current
response o be lost. This will also generate an error in the error
queue.

Introduction to Programming Syntax HP 54503A
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Program Program headers can be sent using any combination of uppercase or

Header Opti ons iowercase ASCIH characters. Instrument responses, however, are always
returned in uppercase.

Both program command and query headers may be sent in either
longform (compiete spelling), shortform (abbreviated spelling), or any
combination of longform and shortform. Either of the following examples
turn the beaders on.

:SYSTEM:HEADER ON . longform
[SYST-HEAD ON - shortform

Programs written in longform are casily read and are almost
self-documenting, The shortform syntax conserves the amount of
controller memory necded for program storage and reduces the amount
of I/ activity.

Note

The rules for shortform syniax are shown in the chapter
*Programming and Documentation Conventions.”

R

Program Data Program data is used to convey a variety of types of parameter
information related to the command header. At least one space must
separate the command header or query header from the program data.

< program mnemonic > <separator> < dnta > < (Erminkor>

When a program mnemonic or query has multiple data parameters a
comma separates sequential program data.

< program mpemonic > <separator> <dsa>, < date > <terminator >

For example, ;TRIGGER:DELAY TIME,1.23E-01 has two data
parameters: TIME and 1.23E-01. '

HP 54503A introduction to Programming Syntax
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Character Character program data is used to convey parameter information as a]pha
Program Data or alphanumeric strings. For example, the timebase command MODE
can be set to auto, trigger, or single. The character program data in this
case may be AUTO, TRIGGER, or SINGLE. :TIMEBASE:MODE
SINGLE sets the timebase mode to single.

Numeric Program Some command headers require program data to be a number. For
Data example, TIMEBASE:RANGE requires the desired full scale range to be
expressed numerically, The instrument recognizes integers, real numbers,
and scientific notation. For more information see the appendix "Message
Communication and System Functions.”

PYOQ ram The program codes within a data message are executed after the program

Mess age message ierminator is received. The terminator may be either an NL
(New Line) character, an EOI (End-Or-Identify) asserted, or a

Terminator combination of the two. All three ways are equivalent with the exact

encodings for the program terminators listed in the appendix "Message
Commmunijcation and System Functions.” Asserting the ECI sets the EOl
control line low on the last byte of the data message. The NL character i is
an ASCII linefeed (decimal 10).

Note

The NL {New Line) terminator has the same function as an
EOS (End Of String) and EOT (End Of Text) terminator.

Introduction to Programming Syntax HP 54503A
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Selecting You can send multiple program commands and program queries for
Mump‘e ‘ different subsystems on the same line by separating cach command with a

semicolon. The colon following the semicolon ¢nables you to enter 2 new
Su bsYStems subsystem. For example:

< program mpemonic> < data > 5 <CProgram mpemonic > < dats > <terminatar >

SCHANNELL:RANGE 04; TIMEBASE RANGE 1

Note
Multiple commands may be any combination of compound and
simple commands.
PR
Summary _ The following illustration summarizes the syntax for programuming over
" thebus.

. PROGRAM MESSAGE UNIT
i

DUTPUT XXX :lSYSTEM ‘HEADER ON"

GUTPUT COMMAND
DEVICE ADDRESS

(OPTIONAL)
PROGRAM MNEMONICS
SEPARATOR : '
DATA }
£4502815
HP 54503A introduction to Programming Syntax
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introduction to Programming an Instrument 2
/

introduction There are four basic aperations that can be done with a controller and an
oscilioscope via HP-IB. You can:

1. Set up the instrument and start measurements

2. Retrieve setup information and measurement results
3, Digitize a waveform and pass the data to the controller
4. Send measurement data to the instrument

Other more complicated tasks are accomplished with a combination of
these four basic functions.

This chapter deals mainly with how to set up the instrument, how to
retrieve setup information and measurement results, how to digitizc a
waveform, and how to pass data to the controller. Refer to the chapter
"Measure Subsystem” for information on sending measurement data to the
instrument.

Note

The programming examples in this manual are written in
HP Basic 4.0 for an HP 9000 Series 2007300 Controlier.

HP 54503A introduction to Programming an tnstrument
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initialization To make sure the bus and all appropriate interfaces are in 2 known state,
begin every program with an initialization statement. For example:

CLEAR 707 | initializes the interface of the instrument.
Then initialize the instrument to a preset state. For example:

CQUTPUT T, RST" 1initializes the instrument to a preset state.

Note
The actual commands and syntax for initializing the instrument
are discussed in the chapter "Common Commands.”

Refer to your controller manual and programmiing language
reference manual for information on initializing the interface.

introduction to Programming an Instrument HP 54503A
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e

Autoscale The AUTOSCALE feature of Hewlett-Packerd digitizing oscilloscopes
performs a very useful function on unkoown waveforms by setting up the
vertical channel, timebase, and trigger level of the nstrument.

The syntax for Autoscale is:
:AUTOSCALE <terminator >
eI
Setting Up A typical oscilioscope setup would set the vertical range and offset

the instrument voltage, the norizontal range, delay time, delay reference, trigger mode,
trigger level, and slope. A typical example of the commands sent to the

ascilloscope are!
:CHANNELLRANGE 0.64:0FFSET 0.25< terminator>
TIMEBASE:RANGE 1E-6:DELAY 20E-9;MODE TRIGGERED <terminator>

STRIGGERLEVEL 0.25:SLOPE POSITIVE <te rminator >

This exarnple sets the vertical to 0.64 volts full-scale {80 mV/div) centere
at 0.25 V. The horizontal time is 1 ms full-scale with 20 ns delay. The
timebase mode is set to triggered, and the trigger circuit is programmed
trigger at (.25 voltson a positive slope.

HP 545034 introduction to programming &n fnstrum
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Recelvi ng After receiving a query (command header followed by a question mark),
Information the instrument interrogates the requested fanction and places the answer

* in its output queue. The answer remains in the output queue untii it is
from the read cr another command is issued. When read, the answer is transmittad
Instrument across the bus to the designated listener (typically a controiler), The input

© statement for receiving a response message from an instrument’s output
queue typically has two parameters; the device address and a format
specification for handling the response message. For example, to read the
result of the query command :SYSTEM:LONGFORM? you would
execute the siatement;

ENTER <device address > ;Setting$

where <device address > represents the address of your device, This
would enter the current setting for the longform command in the string
variabie Setting$.

Note

All results for queries sent in a program message must be read
before another program message is sent. For example, when you
send the query :MEASURE:RISETIME?, you must foilow that
query with the program statement ENTER Risetime$ to read the
result of the query and place the resuit in a variable (Risetime$ I

Sending another command before reading the result of the query
will cause the output buffer to be cleared and the current
response o be lost. This will also cause an error to be placed in
the error queue,

Executing an ENTER statement before sending a guery will
cause the controiler to wait indefinitely,

The actual ENTER program statement you use when
programming is dependent on the programming lan grage you are
using.

The format specification for handling the response messages is

dependent on both the controiler and the Programming language,

Introduction to Programming an instrument HP 54503A
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A

Response
Header Optlons

"The format of the returned ASCII string depends on the current settings
of the SYSTEM HEADER and LONGFORM commands. The general
format is: :

cheaderd> <separstor > < data> <terminator>

The header identifies the data that follows end is contralled by issuing &
SYSTEM:HEADER ON/OFF command. If the state of the header
command is OFF, only the data is returned by the query. The format of
the header is controlied by the :SYSTEM:LONGFORM ON/OFF
command. If longform is OFF , the header will be in its shortform and the
header will vary in length depending on the particular query. The
following would be returned from a ‘MEASURE:FREQUENCY?
frequency measurement query.

<data> <terminaior> (with HEADER OFF )

© MEAS:FREQ <scparator> <date > < terminator > (with HEADER ON/LONGFORM OFF )

MEASURE:FREQUENCY <separator> <data> < rerminator > (with HEADER ON/LONGFORM ON)

HP 545034
Programming

Note

A command or query may be sent in either iongform or
shortform, or in any combination of longform and shortjorm.
The HEADER and LONGFORM commands only control the
format of the returmed data and have no effect on the way
commands are sent. Common commands never renim & header.

Refer to the chapter "System Subsystem” for information on
uming the HEADER and LON GFORM commands on and off.

introduction to Programming an Instrument
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S
Respo nse Data  Most data will be returned as exponential or integer numbers. However,

Formats _ query data of instrument setups may be returned as character data,
Interrogating the trigger SLOPE? will return one of the following:

TRIGGER:SLOPE POSITIVE < terminator> (with HEADER ON/LONGFORM ON)

{TRIG:SLOP POS < terminator » (witﬁ HEADER ON/LONGFORM OFF)

POSITIVE < terminator > {with HEADER OFF/LONGFORM ON)

POS < 1eminater> {with HEADER OFF/LONGFORM OFF)

Note

. Refer to the individual commands in this manual for
information on the format (alpha or numeric) of the data
returned from each query.

HP 54503A
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String Variables

HP 54503A
Programming

1f you want to observe the headers for queries, you must bring the
returned data into & string variable. Reading queries into string variables
is simple and straightforward, requiricg littie attention 1o formatting. For
example:

ENTER < device address > ;Result$

places the output of the query in the string variable ResultS.

Note

String variables are case sensitive and must be expressed exactly
the same each time they are used.

The output of the instrument may be pumeric or charactsr data
depending on what is queried. Refer to the specific commands for the
formats and types of data returned from gueries.

Note

For the example programs, assume that the device being
programmed is at device address 707. The actual address will
vary according to how you have configured the bus for your own
application.

The following example shows the data being returned to a string variable
with headers off:
10 DIM Rang$|30] o
26 OUTPUT 707.MSYSTEM:HEADER OFF
35 CUTPUT 107CHANKELLRANGE?Y
40 ENTER 707.Rang3

50 PRINT Raag$

60 END

After running this program, the controlier dispiays:

+ 1.0000CE-1

introduction to Programming 8n instrumem
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Numeric If you do not need to se¢ the headers when 2 numeric value is retumed
Varlables from the instrument, then you can use a aumeric variable, When you are
receiving numeric data into a numeric variable, turn the headers off.

Note

When you are receiving numeric data intc nureric variables, the
headers should be turned off. Otherwise the headers may cause
misinterpretation of retimed data.

The following example shows the data being returned to a oumeric
variable.

10 OUTPUT 707,"SYSTEM:HEADER OFF
20 GUTPUT 70 CHANNELL:RANGE™
30 ENTER T07TRang

40 PRINT Rang

S0 END

After running this program, the controller displays:

Jd ’

introduction to Programming an [nstrument HP 54503A
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Definite-Length  Definite-length block response data allows any type of device-dependent

Block data to bs transmitted over the system interface as a series of 8-bit binary
data bytes. This is particularly useful for sending Jarge guantities of data

Response Data o g-bit extended ASCII codes. The syntax is a pound sign ( # ) foliowed
by a non-zero digit representing the pumber of digits in the decimal
integer. After the nop-zero digit is the decimal integer that states the
number of 8-bit data bytes being sent. This is followed by the actual data.

For example, for transmitting 80 bytes of data, the syntax would be:

NUMBER OF DIGITS
TRAT FOLLOW

ACTUAL DATA

,"ﬁ—/\—"\

£800000PRG<eignty byles of detc>'<t.ermincter>
i, o i

NUMBER OF BYTES
14 BE TRANSMITTED 16500803

The "8" states the number of digits that follow, and "00000080" states the
number of bytes to be trapsmitted. '

HP 54503A Introduction to Programming an Instrumert
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Muitiple
Queries

Instrument
Status

You can send multiple queries to the instrument within a single program
message, but you must also read them back within a single program
message. This can be accomplished by cither reading them back into a
string variable or into multiple numeric variables. For example, you could
read the result of the query :TIMEBASE:RANGET,DELAY? into the
string variable Results$ with the command:

ENTER 707, Resuits$

When you read the resuit of multiple queries into string variables, each
response is separated by a semicolon. For example, the respense of the
query :TIMEBASE:RANGE?,DELAY? with HEADER and
LONGFORM on would be:

‘TIMEBASE:RANGE <mnge value>;TIMEBASE:DELAY <delay_value>

If you do not need to see the headers when the numeric values are
returned, then you could use following program message to read the query
TIMEBASE:RANGE?,DELAY? into muitiple numeric variables:

ENTER 707;Result] Result2

Note

When you are receiving numeric data into numeric variables, the
headers should be tumed off. Otherwise the headers may cause
misinterpretation of retumed data.

Status registers track the current status of the instrument. By checking the
instrument status, you can find out whether an operation has been
completed, whether the instrument is receiving triggers, and more. The
appendix "Status Reporting” explains how to check the status of the
instrument.

Introduction to Programming an Instrument HP 54503A
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Digitize
Command

HP 545034
Programming

The ACQUIRE and WAVEFORM subsystems are subsystems that affect
the DIGITIZE command. The DIGITIZE command is used to capturc a
waveform in 2 known format which is specified by the ACQUIRE
subsystem. When the DIGITIZE command is sent to an instrument, the
specified channel signal is digitized with the current ACQUIRE
parameters. To obtain waveform data, you must specify the
WAVEFORM parameters for the waveform data prior to sending the
‘WAVEFORM:DATA? query.

The number of data points comprising a waveform vaties according to the
number requested in the ACQUIRE subsystem. The ACQUIRE
subsystem determines the number of data points, type of acquistion, and
sumber of averages used by the DIGITIZE command. This allows youto
specify exactly what the digitized information will contain. A rypical setup
15

OUTPUT NT~ACQUIRETYPE AVERAGE" <ierminator >
OUTPUT 707 ACQUIRE:COMPLETE 100" < terminator >
OUTPUT 707 WAVEFORM:SOURCE CHANNEL!" < terminator >
OUTFUT M7 WAVEFORMFORMAT ASCII" < terminator >
QUTPUT 07 ACQUIRE:COUNT 4" < terminalor >

CUTPUT T0T~ACQUIREPOINTS 500" < terminator >

QUTPUT 701"DIGITIZE CHANNEL]1" < terminator >

OUTPUT 07T WAVEFORM:DATA? <ierminaior >

This setup places the instrument into the average mode with four averages
and defines the data record 1o be 500 points. This means that when the
DIGITIZE command is received, the waveform will not be stored into
memory until 500 poiats have been averaged at least {our times.

After receiving the :WAVEFORM:DATA? query, the instrument will start
passing the waveform inf ormation when addressed to talk.

Digitized waveforms are passed from the instrument o the controiler by
sending a numerical representation of each digitized point. The format of
the numerical representation is controiled with the
TWAVEFORM:FORMAT command and mav be selected as ASCIL
WORD, BYTE, or COMPRESSED.

introduction to Programming an Instrument
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The easiest method of entering a digitized waveform from the instrument
is to use the ASCH format and place the information in an integer array.
The data point is representzd by signed six-digit integers whose valoes
range from 010 32,640. You must scale the integers to determine the
voltage value of each point. These integers are passed starting with the
leftmost poiat on the instrument’s display. For more xnformanon, refer to
the chapter "Waveform Subsystem.”

introduction to Programming an instrument HP 54503A
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;

Introduction This section describes the interface functions and some general concepts
of the HP-IB. In general, these functions are defined by IEEE 488.1.
They deal with general bus management issues, as well as messages which
can be sent over the bus as bus commands.

A

Interface The interface capabilities of the HP 54503A, as defined by IEEE 488.1 are
Capab“ities SH1, AH1,T5, L4, SR1, RLL PPL, DC1, DT1, CO, and E2.

I

Command and The HP-IB has two modes of operation: command mode and data mode.
The bus is in command mode when the ATN fine is true. The command

Data Concepts mode is used to send talk and listen addresses and various bus commands,
such as a group execute trigger (GET). Thebusisin the data mode when
the ATN line is false. The data mode is used to convey device-dependent
messages across the bus. The device-dependent messages include all of
the instrument command and responses found in chapters 5 through 17 of

this manual.
W
Addressing By using the front-panel controls, the instrument can be placed in either

talk-only mode or addressed {tall/listen) mode (see your front-panel
reference). Talk-only tode should be used when you want the instrument
to talk directly to a printer without the aid of a controller, Addressed
mode is used when the instrument will operate in conjunction with a
controller. When the instrument is in the addressed mode, the following
15 frue:

HP 54503A interface Funclions
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Remote, Local
and Local
Lockout

Interface Functions
3.2

o Each device on the HP-IB resides at a particular address, ranging
from 0 to 30.

e The active controller specifies which devices will talk, and which will
listen.

e Aninstrument, therefore, may be talk addressed, listen addressed, or
unaddressed by the controller.

If the controller addresses the instrument to talk, it will remain configured
to talk until it receives an interface clear message (IFC), another
instrument’s talk address (OTA), its own listen address (MLA), or a
universal untalk command (UNT).

If the controller addresses the instrument to listen, it will remain
configured to listen until it receives an interface clear message (IFC), its
own talk address (MTA), or a universal unlisten command (UUNL).

The local, remote, and remote with local lockout modes may be used for
various degrees of front-panel control while a program is running, The
instrument will accept and execute bus commands while in local mode,
and the front panel will also be entirely active. If the HP 54303A isin
remote mode, all controis (except the power switch and the LOCAL key)
arc eniirely locked out.. Local control can only be restored by the
controller or pressing the front-panel LOCAL key.

Note

Cycling the power will aiso restore local control, but this will also
reset certain HP-IB states. '

The instrument is placed in remote mode by setting the REN bus control
line true, and then addressing the instrumest to listen. The instrument
can be placed in local lockout mode by sending the local lockout
command (LLO). The instrument can be returned to iccal mode by
either setting the REN line false, or sending the instrument the go-to-local
command (GTL), or simuiating a {ront-panel LOCAL key press using the
SYSTEM:KEY command.

HP 54503A
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Bus Commands

Device Clear

The following commands are {EEE 488.1 bus commands (ATN true).
1EEE 4882 defines many of the actions which arc taken when these
commands are received by the instrument.

The device clear (DCL) or selected device clear (SDC) commands clear
the input and output buffers, reset the parser, and clear any pending
commands.

Group Execute The group execute trigger (GET) command arms the trigger which is the
Trigger (GET) same action produced by sending the RUN command.
Interface Clear Theinterface clear (TFC) command halts all bus activity. This includes
(IFC}) unaddressing all listeners and the talker, disabling serial poli on all
devices, and returning control to the system controlier.
e
Status The HP 54503A will display the HP.IB status on the CRT. The message
. P
Annunciators will indicate whether the instrument is in the remote mode, whether talk
ot listen is addressed, and whether the instrument has req_ucstcd service,
When the instrument is in the local mode only the SRQ annuncialor may
be displayed.
HP 54503A. interface Functions
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Programming and 4
Documentation Conventions

Introduction This section covers conventions which are used in programming the
instrument, as well as conventions used in the remainder of this manual
This chapter contains a detailed description of the command tree and
command tree traversal. For more information on command syntax refer

]

to the appendix "Message Communication and System Functions.”

—
Truncation The truncation rule for the munemonies used in headers and aipha
Rules arguments is:

The mnemonic is the first four characters of the keyword unless:

The fourth character is a vowel, then the mnemonic is the first three
characters of the keyword.

This rule will not be used if the length of the keyword is exactly four
characters.

Some examples of how the truncation rule is applied to various commands
are shown in table 4-1.

Table 4-1. Mnemonic Truncation

Longform Shortform
RANGE RANG
PATTERN PATT
TIME TIME
DELAY DEL
HP 54503A Programming and Documentation Conventions
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Figure 4-1. The HP 545034 Command Tree
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Figure +-1. The HP 545034 Command Tree (continued)
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The Command The command tree (figure 4-1) shows all commands in the HP 54503A

Tree and the relationship of the commands to each other. The IEEE 4882
common commands are not listed as part of the command tree since they
do not affect the position of the parser within the trez. Aftera <NL>
(linefeed - ASCH decimal 10) has been sent to the instrument, the parser
will be set to the "root" of the command tree.

Command Types The commands for this instrument can be placed into three types. The
three types are:

Common commands. Common commands are independent of the tree,
and do not affect the position of the parser within the tree. These differ
from root level commands in that root level commands place the parser
back at the root.

Example: *RST.

Root Level commands. The root level commands reside at the root of the
command trec. These commands are always parsable if they oceur at the
beginning of a program message, Of are preceded by a colon.

Example: :AUTOSCALE

Subsystem commands. Subsystem commands are grouped together
under a common node of the tree, such as the TIMEBASE commands.

Programming and Documentation Conventions HP 54503A
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Tree Traversal Command headers are created by traversing down the command tree. A
Rules legal command beader from the command tree in figure 41 wouid be
~CHANNEL:RANGE". This is referred to as a compound header, A
compound header is a header made of WO OT MOre MNEMORICS separated
by colons. The mnemonic created contains no Spaces. The following rules
apply to traversing the tree:

e A leading colon or a < program message terminator > {cithera
<NL> or EOI true on the last byte) places the parser at the root of
the command tree. A leading colonisa colon that is the first
character of a program header.

e Executing a subsystem command places you in that subsystem (until 2
jeading colon Or a < program message terminator > is found). In the
Command Tree, figure 4-1, use the last mnemoric in the compound
header as 2 reference point {(for example, RANGE). Then find the
1ast colon above that mnemonic (CHANNELL:), and that is where the
parser will be. Any command below that point can be sent within the
current program message without sending the maemonic(s) which
appear above them (OFFSET).

Examples The OUTPUT statements are written using HP BASIC 4.0 on 2 HP 9000
Series 200/300 Controller. The quoted string is placed on the bus,
foliowed by a carriage return and linefeed (CRLF).

Example 1: OUTPUT 707, :CHANNELL:RANGE 0.5 ;OFFSET ("

Comments: The colon between CHANNEL1 and RANGE is pceessary,
CHANNELLRANGE is a compound command. The semicolon between
the RANGE command and the OFFSET command is the required.
< program message unit separator >, The OFFSET command does not
need CHANNEL preceding it, since the CHANNELL:RANGE
command set the parser to the CHANNEL1 node in the tree,

HP 54503A programming and Documentation Conventions
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Exampie 2:

Commaerts:

Example 3:

Commants:

Infinity
Representation

OUTPUT 707, TIMEBASE:REFERENCE CENTER :.DELAY 0.00001"
or

OUTPUT 707" TIMEBASE:REFERENCE CENTER"
QUTPUT 707,:TIMEBASE:DELAY 0.00001"

In the first line of example 2, the "subsystem selector” is implied for the
DELAY command in the compound command.

The DELAY command must be in the same program message as the
REFERENCE command, becanse the < program message terminator >
will place the parser back at the root of the command tree,

A second way to send these commands is by placing "TIMEBASE:" before
the DELAY command as shown in example 2,

QUTPUT 707" TIM:REF CENTER ; .CHANL:OFFSET ¢
The leading colon before CHANLY tells the parser to go back 1o the root of

the command tree. The parser can then see the CHANL:OFFSET
command.

The representation of infinity is 9.99999E + 37. This is also the vaiue
returned when a measurement cannot be made,

Programming and Docurnentation Conventions HP 54503A
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Sequential and

[EEE 488.2 makes the distinction between sequential and overiapped

Overlap p ed commands. Sequential commands finish their task before the execution of
the next command starts, Overlapped commands run concurrently, and

Commands. therefore the command following an overlapped command may be started
before the overlapped command is completed. All the commands of the
HP 54503A are sequestial.

PR

Respo nse IEEE 488.2 defines two times at which query responses may be bufiered.

Generation The first is when the query is parsed by the instrumeat, the second is when

eratio the controller addresses the instrument to talk so that it may read the

response. The HP 54503A will buffer responses to a query when the query
is parsed. :

I

Notation The following conventions are used in this manual in descriptions of

Conventions remote (HP-IB) operation:

and Definitions

HP 54503A
Programming

< > Angular brackets enclose words or characters that are used to
symbolize a program code parameter or an HP-IB command.

«= "isdefined as." For example, <A> = < B> indicates that <A >
can be replaced by <B > in any statement containing <A>.

| "or." Indicates a choice of one element from a list. For example,
<A> | <B> indicates <A> or <B> but not both.

... An ellipsis (trailing dots}) is used to indicate that the preceding element
may be repeated one or more times.

[] Square brackets indicate that the enclosed items are optional.

{} When several items are enclosed by braces, one, and only one of these
elements must be selected.

programming and Documentation Conventions
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The following definitions are used:
d :: = A single ASCII numeric character, 0-9.
n = A single ASCII non-zero, numeric character, 1.9,
< NL > 1= Newline or Linefeed (ASCII decimal 10).
<sp> u= <white space>

< white spacs > = ( through 32 (decimal) except linefeed

(decimal 20).
L
Syntax . At the beginning of each of the following chapters are syntax diagrams
Diagra ms showing the proper syntax for each command. All characters contained in

a circle or oblong are literals, and must be entered exactly as shown.
Words and phrases contained in rectangies are narmes of items used with
the command and are described in the accompanying text of cach
command. Each line can only be entered from one direction as indicated
by the arrow on the entry line. Any combipation of commands and
arguments that can be generated by foliowing the lines in the proper
direction is syntactically correct. An argument is optional if there is a
path around it. Where there is a rectangle which contains the werd
"space” a white space character must be entered. White space is optional
in many other places.

Programming and Documentation Conventions © HP 54503A
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Command
Structure

Common
Commands

Root Level
Commands

Subsystem
Commands

HP 548C3A
Programming

The HP 54503A programming commands are divided into three ryf)es:
common commands, root level commands, and subsystemn commands. A
programming command tree is shown in figure 4-1.

The common commands are the commands dsfined by IEEE 488.2.
These commands control some functions that are common to all IEEE
488.2 instruments. Seading the common commands do not take the
instrument out of a selected subsystem.

The root level commands control many of the basic functions of the
instrument. '

There are several subsystems in this instrument. Ouly one subsystem may
be selected at any given time. At power on, the command parser is set to
the Toot of the command tree, therefore no subsystem is selected.

Note

When a program message terminator or leading colon () is
sent in a program message, the command parser is retumed 10
the root of the command tree

Programming and Documentation Conventions
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The 11 subsystems in the HP 54503A are:
System - controls some basic functions of the oscilloscope.
Acqguire - sets the parameters for acquiring and storing data.
Calibrate - sets the time nulls (chanagl-to-channel skew).
Channel - controls all Y-axis oscilloscope functions.

Display - controls how waveforms, voltage and time markers,
graticule, and text are displayed and written on the screen.

Function - controls the waveform math functions of the oscilloscope.

Hardcopy - controls the parameters used during the plotting or
printing of waveforms.

Measure - selects the automatic measurements to be made.
Timebase - controls all X-axs oscilloscope functions.

Trigger - controls the trigger modes and parameters for each trigger
mode.

Waveform - provides access to waveform data, including active data
from channels and functions as well as static data from waveform
memories. :

Programming and Documentation Conventions HP 54503A
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Program The program examples given for each command in the following chapters

Examples and appendices were written on an HP 5000 Series 200/300 controller
using the HP BASIC 4.0 programming language. The programs atways
assume the oscilloscope is at address 707. 1 a printer is used, it is always
assumed to be at address 701.

In these examples, special attention should be paid to the ways in which
the command/query can be sent. The way the instrument is set up to
respond to a command/query has no bearing on how you sead the
command/query. That is, the command/query can be seot using the
longform or shortform if one exists for that command. You can send the
command/query using upper casc (capiral) letters or lower case (small)
letters, both work the same. Also, the data can be sent using almost any
form you wish. If you were sending a channe! 1 range value of 100 mV,
that value could be sent using a decimal {.1), or an exponential (1e-1 or
1.0E-1), or a suffix (100 mV or HOM VY.

As an example, set channel 1 range 1o 100 mV by seading one of the
following:

HP 54503A
Programming

commands in longform and using the decimal format.

OUTPUT 707;:CHANNEL1:RANGE .1"

commands in shortform and using an exponential format.

OUTPUT 707;":.CHANLRANG 1E-1"

commands using lower case letters, shortforms, and a suffix.

OUTPUT 707;":chanlrang 100 mV”

Note

Iri these examples, the colon as the first character of the
command is optional. The space bemween RANGE andthe
argument is required.

Programming and Documentation Conventions
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Command Set
Organization

If you want to abserve the headers for the queries, you must bring the
returned data into a string variable. Generally, you should dimension ail
string variabies before reading the data.

If you do not need to see the headers and a numeric value is returned
from the HP 54503A, then you should use a numeric variable. In this case
the headers should be turned off.

The command set for the HP 54503A is divided into 13 separate groups:
Common commands, root level commands and 11 sets of subsystem
commands. Each of the 13 groups of commands is described in the
following chapters. Each of the chapters contain a brief description of the
subsystem, a set of syntax diagrams for those commands, and finally, the
commands for that subsystem in alphabetic order. The commands are
shown in the longform and shortform using upper and lowercase letters,
As an example, AUT oscale indicates that the Jongform of the command is
AUTOSCALE and the shortform of the command is AUT. Each
command listing contains a description of the command and its
arguments, the command syntax, and a programming example.

Table 4-2 lists the commands for the HP 54503A in alphabetical order

with their corresponding subsystem or command type.

Programming and Documentation Conventlons ' ' HP 54503A
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Table 2. Alphabetic Command Cross-Reference

Command Where Used Command Where Used
ADD FUNCuon Subsystem ECL CHANne] Subsystem
ALL MEASure Subsyitem EO! Koot Level Command
AUToeczle Root Leve! Command ERASe Root Leve: Command
BEEPer Root Levet Command ERRor SYSTem Subsysiem
BLANK Root Level Command *ESE Common Command
BNC Root Level Command *ESR Common Command
CALDATAASCH Root Level Command ESTAR MEASurs Subsystem
CENTersd TRIGger Subsystem ESTOp MEASure Subsystem
*(18 Common Command FALLtime MEASure Subsystem
COLlumn D1SPiay Subsystem FIELd TRIGger Subsystem
COMPare MEASure Subsystem FORMat DISPiay Subsystem
COMPicte ACQuire Subsystem FORMat WAVelorm Subsystem
CONIDition TRIGger Subsystem FREQuency MEASure Subsystem
CONNert DISPiay Subsystem GRATicule DI5Pisy Subsystem
COUNt ACQuire Subsystem HEADer SYSTem Subsysiem
COUNt WAVeform Subsystem HFReject CHANnel Subsystem
COUPling CHANnel Subsystem HOLDoff TRIGger Subsysiem
CURSor MEASurt Subsysiem *IDN Common Command
DATA DiSPlay Subsystemn INVerse DISPiay Subsystem
DATA WAVeform Subsystem INVen FUNCtion Subsystem
DEFine MEASure Subsysiem *1ST Common Command
DELsy MEASure Subsystem KEY $YSTem Subsystem
DELay TIMebase Subsystem LENGth HARDcopy Subsystem
DELay TRIGge: Subsysiem LER Root Levet Command
DELay:SLOPe TRIGger Subsystem LEVel TRIGger Subsystem
DELay:SOURee TRIGger Subsystem LFReject CHANne! Subsystem
DESTingtion MEASure Subsystem LEMitrest MEASure Subsysiem
DiGitize Root Leavel Command LINE D1SPiay Subsystem
DSP SYSTem Subsystem LINE TRIGger Subsystem
DUTyeycle MEASure Subsysiem 1.OGic TRIGger Subsystem
HP 54503A Programming and Documentation Conventions
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Table 4-2. Alphabetic Command Cross-Reference (Continued)

Command Where Used Command Where Used
LONGform SYSTem Subsystem *PRE Common Command
LOWer MEASure Subsystem PREamble WAVeform Subsystem
*LRN Common Command PRECision MEASure Subsystern
LTER Root Level Command PREShoot MEASure Subsystem
MASK DISPiay Subsystem PRINt Rogt Level Command
MENU Root Level Command PROBe CHANnel Subsystem
MERGe Root Leve Command PWIDth MEASure Subsystem
MODE MEASure Subsystem QUALIfy TRIGger Subsystem
MODE TIMebase Subsystem RANGe CHANne! Subsystem
MODE TRIGger Subsystem RANGe FUNCtion Subsystem
MULTiply FUNCtion Subsystem RANGe TIMebase Subsystem
NWIDth MEASure Subsysiem *RCL Common Command
OCCurrence TRIGger Subsystem REFerence TIMebase Subsyrtem
OCCurrence:SLOPe  TRIGger Subsystern RESuits MEASure Subsystem
OCCurrence:SOURze  TRIGger Subsystem RiSetime MEASure Subsysiem
OFFSet CHANgel Subsystem ROW DiSPiry Subsystem
QFPSet FUNCtion Subsystem *RST Common Command
ONLY FUNCtion Subsystem RUN Root Level Command
*OPC Common Command *SAV Common Command
*OPFT Common Command SCRatch MEASure Subsystem
OVERshoot MEASure Subsystem SCReen DISPiay Subsystem
PAGE HARDcopy Subsystem SENSitivity TRIGger Subsystern
PATH TRIGger Subsystem SERial Root Level Command
PERjed MEASure Subsysiem SETup §YSTem Subsystem
PERSistence DiSPlay Subsystem SLOPe TRIGger Subsystem
PLOT Root Level Command SOURze DiSPlay Subsystem
POINs ACQuire Subsystem SOURce MEASure Subsystemy
POINts WAVeform Subsystem SOURee TRIGger Subsystem
POLarity TRIGger Subsystem SOURes WAVeform Subsystem
POSTIailure MEASure Subsystem *SRE Common Command
Programming and Documentation Conventions HP 54503A
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Tabie &2. Alphabetic Command Cross-Reference (Continued)

Command . Where Used Command Where Used
STANdard TRIGger Subsystem VFIFy MEASure Subsysiem
STATistics MEASure Subsysten: VIEW Root Level Command
STATus Root Leve! Command VMARKker DISPiay Subsystem
*STB Common Command vMAX MEASure Supsystem
sTop Root Leve! Command VYMIN MEASure Subsystem
STOR: Root Leve! Command VPF MEASure Subsystem
STRing DiSPlay Subsystem VRELative MEASure Subsysiem
SUBTmct FUNCrtion Subsysiem VRMS MEASure Subsystem
TDELa MEASure Subsystem VSTAn MEASure Subsystem
TER Root Level Command VSTOp MEASure Subsystem
TEXT DISPlay Subsystem VTIMe MEASure Subsystera
TMARker DISPiay Subsystem VTOP MEASure Subsystem
™AX MEASure Subsystem *WAIJ Commeon Command
THMIN MEASure Subsysiem WINDow TiMebase Subsystem
TNUL! CALibrste Subsysiem WINDow:DELay TiMebase Subsystem
*TRG Common Command WINDow:RANGe TIMebase Subsystem
“TsT Common Command XINCrement WAVeform Subsystem
TSTAn MEASure Subsystem XORigin WAVeform Subsystem
TSTOp MEASure Subsystem XREFerence WAVYelorm Subsysiem
TTL CHANnal Subsysiem YINCrement WAVeform Subsystem
TVOLL MEASure Subsysiem YORigin WAVeiorm Subsysiem -
TYPE ACQuire Subsystem YREFerence W AVeform Subsystem
TYPE WAVeform Subsystem
UNITs MEASure Subsysiem
UPPer MEASure Subsysiem
VAMPlitude MEASure Subsystem
VAVerage MEASure Subsysiem
VBASe MEASure Subsystem
VDEL:a MEASure Subsystem
YERSus FUNCtion Subsysters -

HP 54503A Programming and Documentsiion Conventions
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Common Commands 5

HP 54503A
Pragramming

The common commands are defined by the IEEE 488.2 standard. These
commands will be common to all instruments that comply with this
standard. ‘They control some of the basic instrument functions, suchas
instrument identification and reset, reading the learn (instrument sctup)
string, bow status is read and cleared, and how commands and querics are
received and processed by the instrument. '

Common commands can be received and processed by the HP 543503A
whether they are sent over the HP-IB as scparate program messages or
within other program messages. If an instrument subsystem has been
selected and a common command is received by the instrument, the
instrument will remain in the selected subsystem. For example, if the
program message *ACQUIRE:COUNT 1024; *CLS; TYPE AVERAGE" is
received by the instrument, the instrument will set the acquire count and
type, and clear the status information. This would not be the case if some
other type of command were received within the program message. For
example the program message * ACQUIRE:COUNT 1024; :AUTOSCALE;
:ACQUIRE:TYPE AVERAGE" would set the acquire count, complete the
autoscale, then set the acquire Type. u this example :ACQUIRE must be
seqt again in order toreenter the acquire subsystem and set the type.

Refer to figure 5-1 for common commands syntax diagram.

Note

Each of the status regisiers mentioned in this chapter has an
enable (mask) regisier. By seiting the bits in the enable register
you can select the status information you wish to use. Fora
complete discussion of how to read the status registers and how
10 use the status information available from this instrument refer
1o appendix C.

Common Commands
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Figure 5-1. Common Commands Syntax Diagram
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mask_erg = Aninteger, 0 through 255, "This number is the sum of all the bits in the
mask corresponding to conditions that ars enabled. Refer to the *ESE and *SRE

.

commands for bil definitions in the enable registers.

mask_value = An integer, 0 through 255. This number is the sum of all the bits in the
mask corresponding 1o conditions that are enzbied. Refer to the *IST? query.

recall_buffer_number = An intzger, 0 through 4.

save_buffer_number = An integer, 1 through 4.

Figure 5-1. Common Commands Syntax Diagram (continued)

HP 54503A Commen Commands
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*CLS

*CLS

Command Syntax:

Example:

Common Commands
B

(Clear Status) command

The *CLS (clear status) comnmon command clears the status data
structures, including the device defined error queue. This command also
clears the Request-for-OPC flag.

If the *CLS command immediately follows a PROGRAM MESSAGE
TERMINATOR, the output queue and the MAV (message available) bit
will be cleared.

*CLs
QUTPUT 707:*"CLS"

Note

Refer to appendix C for a complete discussion of status,

HP 54503A
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R

*ESE

Command Syntax:

Exampie:

HP 54503A
Programming

*ESE

(Event Status Enable) ' command/query

‘The *ESE command sets the Standard Event Status Enable Register bits.
The Standard Event Status Enable Register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A one inthe
Standard Event Status Enable Register will enable the corresponding bit
in the Standard Event Status Register, a zero will disable the bit. Referto
table 5-1 for the information about the Standard Event Status Enable
Register bits, bit weights, and what each bit masks.

The *ESE query returns the current contents of the register.

*ESE < mask >

Where:

<mask> ;= Dto 285
OUTPUT 707,"ESE 64"

In this example, the *ESE 64 command will enable URQ (user request)
bit 6 of the Standard Event Status Enable Register. Therefore, when a
front panel key is pressed, the ESB (event summary bit) in the Status Byte
Register will aiso be set.

common Commands
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*ESR

R

*ESR

Query Syntax:

Returned Format:

HP 54503A
Programming

Example:

(Event Status Register) query
The *ESR query returns the contents of the Standard Event Status
Register.

Note
Reading the register clears the Standard Event Status Register.

*ESA?

<status > <NL>

Where:

<status > o= Otc 255 (integer- NR1 format)

QUTPUT TOT*ESR?*
ENTER 707, Event
PRINT Event

Common Commands
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*ESR

Table 5-2 shows each bit in the Event Status Register and its bit weight.
When you read the Event Status Register, the value returned is the rotal
bit weights of all bits that are high at the time you read the byte.

Table 3-2. Standard Event Status Register

Bit  Bit Bit Condition
Weight Name
7 128 PON 1 = an OFF 10 ON transition has occurred
6 L URQ 0 = no front-panci key has been pressed
1 = front-panel key has been pressed
5 ¥4 CME { = nocommand emors
1 = a command error has been detected
4 16 EXE 0 = no execution error
1 = an execution error has been detected
3 8 DDE 8 = no device dependent érrors
) 1 = a device dependent error has been detected
2 4 QYE {0 = no query errors
1 = a query error has been detected
1 2 RQC Q = request controi - NOT used - atways O
g 1 OPC @ = operation is not complete
1 = operation is completes
0 = False = Low
1 = True = High
Common Commands HP 84503A
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*IDN

Query Syntax:
Returned Format:

Exampie:

HP 54503A
Programming

*IDN

(identification Number) query
Th_s *IDN query allows the instrument to identify itself. It returns the
suring:

*HEWLETT-PACKARD, 545034, < XOXXAYYYYY >, <MMRD >*

Where:

COOOAYYYYY > 1= the serial number of this instrument.

<MMDD > o= the software revision of this instrument. The first two parameters
represent the month and the second two parameters represant the day of the month.

An *IDN query must be the last guery in a message. Any queries after the
*IDN query in this program message will be ignored.

*DN?

HEWLETT-PACKAAD, 545034, X00AYYYYY MMDD < KL >

DIM [$[50}

QUTPUT 707,*0ON?"
ENTER 707:1d%
PRINT ki$

Common Commands
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*IST
IR

*IST (Individual Status) query

The *IST query allows the instrument to identify itse!f during a parallel
poll by ailowing the controller to read the current state of the IEEE 488.1
defined "ist" local message in the instrument, The response to this queryis
dependent upon the current status of the instrument

Guery Syntax: ST
Returned Format: <id> <NL>

Where:

<id> = Qort

Where:

0 indicates the "ist” local megsage is falss,
1 indicates the “Ist* local message is tue,

Example: OUTRUT 7o7"MST>
ENTER 707:k18
PRINT 03

Common Commaneds HP 54503A
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*LRN

*LRN

Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

(Learn) query

The *LRN query returns a program message that contains the current
state of the instrument,

This command allows you to store an instrument setup in the controller.
The stored setup can then be returned to the instrument when you want
that setup at a later time.

This command performs the same function as the SYSTEM:SETUP?
query. The data can be sent to the instrument using the
SYSTEM:SETUP command.

Note

The returned header for the *LRN query is :SYSTEM:SETUP.
The :SYSTEM:HEADER command does NOT effect this
retumed header. '

LRM?

:5Y5Tem:SETup <setup> <NL>

Where:

c.saiup:a- 1w #800001024 < learn str‘mg.:- <NL> .

The leare string is 1024 data bytes in length.

DIM Len$[2000)
QUTPUT 707;"*LANY"
ENTER 707 USING “K";Lmn$

Common Commands
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*OPC
IR

*OPC (Operation Complete) command/query

The *OPC (operation compiete) command will cause the instrument to
sct the operation complete bit in the Standard Event Status Register
when all pending device operations have finished.

The *OPC query places an ASCI "1" in the output queue when all
pending device operations have finished.

Command Syntax: *0OPC
Example: OUTPUT 707*OPC"
Query Syntax: -OPC?
Returned Format:  1<ML>

Examnple: OUTPUT 707, AUTOSCALE; *OPCY"
ENTER 707:0p3$

Cormmon Commands HP 545034
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*OPT

R
*OPT (Option)

The *OPT guery is used to report

query

the options installed in the instrument.

This query will always rerurn a zero because the HP 54503A does not have

any possible options Lo report.

Query Syntax: *OPT?
Retumed Format: 0<NL>

Example:  OUTPUT 707;"*0FT?
ENTER 707;Vaiue
PRINT Value

HP 54503A
Programming
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*PRE
F

*PRE (Paraiiel Poli Register Enable) command/query

The *PRE command sets the parallel poll register enable bits.

The Parallad Poll Enable Register contains a mask value for the bits to be
enabled that can produce an "ist" during a parallel poll.

The *PRE query returns the current value.

Command Syntax: *PRE <mask>
Where:
<mask> 1= Q1o 258
Exampie: CUTPUT 707;**PRE 16

Note

This example will allow the HP 54503A o generate an "ist" when
a message is gvaiiable in the output queue. When a message is
available, the MAV bit in the Status Byte Register will be high.

Query Syntax: *PRE?
Returmed Format:  <mask_value > <NL>
Where:
<mask_value > 1= sum of ail bits that are set - 0 through 255 (integer - NA1 tormat).

Example: CUTPUT ro7;*PRE?"
ENTER T07;VI$
Print VI$ ‘

Common Commands HP 54503A
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*RCL

Command Syntax:

HP 54503A
Programming

Exampie:

*RCL

(Recall) command

he *RCL command rastores the state of the instrument from the
specified save/recall register. An instrument setup must have been stored
previously in the specified register. Registers 1 through 4 are general
purpose and can be used with the *SAV command. Register 0 is special
because it recalls the state that existed before the last AUTOSCALE,
RECALL, ECL, or TTL operation.

Note

An error message will appear on screen if nothing has been
previously saved in the specified register.

*HCL <rol_register>
Where:
<rel_register> 1= Dthiough 4

OUTPUY T07;*ACL 2" <NL>

Common Commands
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*RST

*RST

Command Syntax:

Example:

Common Commands

5186

(Reset)

command

The *RST command places the instrument in a known state, Refer to
table 5-3 for the reset conditions.

*RST

QUTPUT 707;"*RST"

Table 5-3. Reset Conditions for the HP 545034

Timebase Menu

reference
Time/Div

delay

timebase window

Channel Menu

Channel 1

Channet 2, 3, and 4
Voits/Div

offset

coupling

probe attennation

Trigger Menu

Mode
triggering
source
level

slope
noise reject
holdoff

cntr
100 s
0.00s
off

on
off

500 mV
0.00

de
1.000:1

edge

auto
Channel 1
2.0V
positive
off

40 ns

HP 545034
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*RST

Table 5-3. Reset Conditions for the HP 545034 {continued)

Dispiay Menu
Mode
persistence
off/fframe/axes/grid
connect dots
# of screens

AJAV
At markers
AV markers

Waveform Matk Menu
f1
2
display
chan/mem
operator
char/mem
fupction sensitivity
function offset

Waveform Save Menu
waveform/pixel
nonvolatile
display
source

Define Meas Menu
meas/def imit
COREnuOUS
stalistics

Utility Menu
clicker
ACBNC

norm
minimum
axes

off

off
off

off

off

off

chan}

+

chanl
1.00 V/div
0.0V

waveform
ml

off

c¢han 1

mELas
on

off

on
probe comp
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*SAV
R

*SAV (SAVE) command

The *SAV command stores the current state of the device in a save
register. The data parameter is the number of the save register where the
data will be saved. Registers 1 through 4 are valid for this command.

Commang Syntax:  *SAV <save_register>
Where:
<save_register> 1= 1through 4

Example: OUTPUT 707;""SAV 3*

Common Commands HP S4502A
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*SRE

Command Syntax:

Example:

~ Query Symax:

Returned Format:

Example:

HP 545034
Programming

*SRE

(Service Request Enabie) command/query

The *SRE commard sets the Service Request Enable Register bits. The
Service Request Enablie Register contains a mask value for the bitstobe
enabled in the Status Byte Register. A one in the Service Request Enable
Register will enable the corresponding bit in the Status Byte Register, a
zero will disable the bit. Refer to table 5-5 for the bits in the Service
Request Enable Register and what they mask.

The *SRE query returns the current value,

*SRE <mask>

Where:

<mask> 1= 010285
OUTPUT 707;,**SRE 187

Note

This example enables a service request o be generated when a
message is available in the output queue. When a message is
available the MAV bit will be high.

*SRE?
<mask > <NL>»

Where:
cmask > = sum of all bits that are set - D through 255 (integer - NR1 tormat)

OUTPUT 707" SHE?"
ENTER 707 Valus
PRINT Value

Common Commands
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*SRE
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Table 5-4. Service Request Enable Register

Service Request Enable Register

(High - Enables the SRE bit)

Bit Weight Enables

7 128 not used

6 64 RQS - Request Service

5 2 ESB - Event Status Bit

4 16 MAYV - Message Available
3 8 LTF - Limit Test Fail

2 4 MSG - Message

1 2 LCL - Local

0 1 TRG - Trigger

HP 54503A
FProgramming




*STB

R

*STB

Query Syntax:

Retuyrned Format:

HP 54503A
Programming

Example:

(Status Byte) query

The *STB query returns the current value of the instrument’s status byte.
The MSS (Master Summary Status) bit is reported on bit 6 instead of the
RQS (request service) bit. The MSS indicates whether or not the device
has at least one reason for requesting service. Refer to table 5-6 for the
meaning of the bits in the status byte.

Note

To read the instrument’s status byte with RQS reported on bit 6
use the HP-IB Serial Poll.

“STBY
<value> < N>

Where:
<value> == 0through 255 (integer - NR1)

OUTPUT 707;"8TB?"
ENTER 707 Value
PHINT Value

commaon Commands
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*STB

]
Tabie 5-5. The Status Byte Register
Bit  Bit Bit Condition
Weight Name

7 128 ane 0 = not used

6 64 RQSMSS ¢ = instrument has no reason {or service
1 = instrument is requesting service

s k74 ESB 0 = po cvent status conditions have cocurred
1 = g cpabied event status condition has occurred

4 16 MAV 0 = no output messages are ready
1 = an output message is ready

3 8 LTF 0 = no iimit 1est has failed
1 = limit test has failed

2 4 MSG 0 = 1o messags has been displayed
1 = message has been displayed

1 2 LCL 0 = a remotesto-local transition has not occurred
1 = a remote-to-iocal transition has occurred

¢ H TRG 0 = no trigger has occurred
1 = a trigger has occurred

0 = False = Low
1 = True = High
Common Commands HP 54503A
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*TRG

A
*TRG (Trigger)

command

The *TRG command has the same 2ffect as the Group Execute Trigger
(GET). That effect is as if the RUN command had been sent,

Command Syntax: *“TRG

Exampie: OUTPUT 707;"*TRG"

HP 54503A
Programming
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*TST

*TST

Query Syntax:

Returned Format:

Example:

Common Commands

5-24

(Test) _ tquery

The *TST query causes the instrument to perform a self-test, The result of
the test will be placed in the output queue. ‘

Note

Frior to sending this command all front panel inputs must be
disconnected.

A 0 indicates the test passed and & non-zero value indicates the test failed.
If a test fails refer to the troubleshooting section of the Service Manual.

*T8T?

<rasult> <NL>

Where:

<result> 1= O of nON-2810 vaiue
thrc:

0 Indficates the tast passed.
non-zers indicates the test failed,

QUTPUT 707~ TST™
ENTER 707, Result
PRINT Result

HP 54503A
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*WAI
I
*WAI {Walit) ' command

Command Syniax:

HP 54503A
Programming

Example:

The *WAI command bas no function in the HP 545034, but is parsed for
compatibility with other instruments.

WA

DUTPUT 707;""WAr

Common Commands
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Root Level Commands 6

Introduction Root Level commands contro} many of the basic operations of the
oscilloscope. These commands will always be recognized by the parser if
they are prefixed with a colon, regardiess of current command tree
position. After executing a root level command, the parser is positioned
at the root of the command tree. Figure 6-1 lists the root level command

syntax diagrarn,
[ = v+
—L.me-ﬁ AUToscale f -
gl BEEFEr
L‘-l spoce ]———E—{OFFIQ
BEEPH" -
-—»(BLANQ——!' 5pece ChANneD—’l channe | hym } 1
FuNCtLion E functiorunum b
WMo y)——.- WHEMOT ¥ RUM l-—»
P&Euar y prmemct y. mum ]———/
I —-’@’—*{spau_ﬁ - /PRD-BeI, -
I . .
—a—- -~
—w={ Cat :DATA:ASCHI?

—_
b DIGit: 29»" tpace }—f*‘{CHANneD—b{ :hann‘e—{iu—nﬁ————‘
\__._..M‘

S —

e 54502508 i
Figure 6-1. Root Level Commands Syntax Diagram
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Root Levef Commands

to1 Ispace FF|e ) -
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|
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Figure 6-1. Reot Level Commands Syntax Diagram {continued)
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cam@——{ ghanne | num i [
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WhMEMD Ty Fn«mr y UM ?———»0-
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L §
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Wpu::
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me:tmnH!unction-hum}

WIBITO T Y LN

J

E@O—-‘v(\hu{hor y}-—bsf_mmf yonium }—-————
—{(TER7 ) -

LM-" avai}——-’(cwmma-—“[ cr\onrsel_r\\,:mj—-———-——]i---w—fA
r’{FUhCLion furction.num 5——-————»
| |
r—(wiuaf_yH y-frum
L—(PMEHorH,. Ty Bt } -

channel_num = an integer 1,23, 014,
function_num = aninteger 2 or 2.
wmemory_oum = an integer 1 through 4.
pmemory_num = an integer 1 or 2

ser_arg = a 10 character quoted string.

! Figure 6-1. Root Level Commands Syntax Diagram {continued)
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AUToscale

AUToscale

Command Syntax:

Example:

Root Level Commands
64

command

The AUTOSCALE command causes the oscilloscope to evaluate all input
signals and set the correct conditions to display the signals. When the
AUTOSCALE command is sent the following conditions are set:

the vertical sensitivity,

the vertical offset;

the trigger to edge mode with minimum persistence;
the trigger level, holdoff, and slope; and

the sweep speed of the displayed channel.

T 4 0 &N

In addition, the AUTOSCALE command turss off:

» markers;

e ail measurements;
« functions;

e windows;

¢ memories; and

¢ conpect the dots.

If input signals are present on more than one vertical input, the sweep will
be triggered on channel 1 if a signal is present on that channel. 1f a signal
is not present on channel 1 then the oscilloscope will be triggered on
channel 2 if a signal is present on that channel. If a signal is not present
on channel 2 then the oscilloscope will be triggered on channel 3 i a sigoal
is present on that channel, or on channel 4 if no other signals are found. If
no signals are found on any vertical input, the oscilloscope is returned to
its former state.

:AUToscale

QUTPUT 707, AUTOSCALE’

HP 34503A
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BEEPer

BEEPer

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54503A
Programming

command/query

The BEEPER command ssts the beeper mode, which controls the sound
of the instrument. The beeper can be set to on o7 off. 1f the BEEPER
command is sent without an argument the beeper will be sounded without
effecting the current mode of the instrument,

The BEEPER query returns the current state of the beeper mode.
:BEEPer [{{ON | 1} | {OFF | O}}]

OUTPUT W7~BEEPER I

:BEEPer?

[:BEEPes) {1{0) <NL>

OUTPUT W0%“BEEPY
ENTER 707,Click$
PRINT (lick$

Root Level Commands
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BLANK

BLANk

Command Syntax:

Example:

Root Level Commands
6-6

command

The BLANK command causes the instrument to turn off (stop displaying)
the specified channel, function, pixel memory, or waveform memory. To
blank a channel display use the command :BLANK
CHANNEL{1{213{4}. To blank a waveform memory display use
‘BLANK WMEMORY{112|34)}, to blank a pixe] memory display use
the command :BLANK PMEMORY{1]2}, and to blank a function use

the command :BLANK FUNCTION{1 j2}.
:BLANK <display >
Where:

<display> == {CHANnet{1]2]3[4}| FUNCtion{l | 2} | WMEMory{1 ] 2|3 |4} |
PMEMory{1 |2 }}

OUTPUT 707.:BLANK CHANNEL1

HP 54503A
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BNC

BNC command/query

The BNC command sets the output mode of the rear-panc] BNC to
PROBE or TRIGGER. The PROBE mods outputs a square wave signal
and the TRIGGER mode outputs a rising edge when an internal trigger
occurs.

The BNC query returns the current mode for the rear-panel BNC.
Command Syntax: :BNC {PROBe | TRIGger}
Example: OUTPUT 707,“BNC PROBE"
Query Syntax: :BNC?
Returned Format:  {:BNC] {PROB¢ | TRIGger} <NL>

Example: OUTPUT W74BNCT
ENTER 707:Mode$
PRINT Mode§

HP 54503A Root Level Commands
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CAL:DATA:ASCII

o :
CAL:DATA:ASCii ' : query

The CAL:DATA:ASCI query returns the instrument’s calibration data. ‘
Query Syntax: :CAL-DATA:ASCH?
Returned Format: | [[CAL:DAT A:ASCli] <das > <dam> .. <NL>
Where:

<daa> o= calibration data

Example:  DIM Data${18000}
OUTPUT 707;":CAL:DATA:ASCIIY
ENTER 707:Data$
PRINT Data$

floot Level Commands HP 54503A
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DIGitize

Command Syntax:

HP 54503A
Programming

Example:

DIGitize

command

The DIGITIZE command is used to acquire waveform data for transfer
over the HP-IB. 1t causes an acquisition to take place on the specified
chanael(s) with the resulting data being placed in the channel buffer.

The ACQUIRE subsystem commands arc used to st up conditions such
2s TYPE, number of POINTS, and the COUNT for the next DIGITIZE
command. See the ACQUIRE subsystem for a description of these
commands. To determine the actual number of points that are acquired
and how the data will be transferred, refer to the WAVEFORM
Subsystem commands. For more information on the DIGITIZE
command refer to the section on the DIGITIZE command in the chapter
"Introduction to Programming an Instrument.'

Note

Sending the DIGITIZE command will tum off any rnused
channels.

When the Digitize operation is complete the instrument is placed in the
stopped mode. When the instrument is restarted, with a RUN command
or the front panel RUN key, the digitized data stored in the channel

buffers will be overwritten. Therefore, ensure all operations that require
the digitized data are completed before restarting the HP 54503A.

The speed of the total digitize operations may be improved if two or more
DIGITIZE commands are sent without changing other parameters.

The sousces for the :DIGITIZE command are channels 1 through 4.
:DIGitize CHANgel < N> [, CHANnet< N> 1. ‘

Where:

<N» =123, 0r4

OUTPUT 01 DIGITIZE CHANNELL CHANNELZ"

Root Level Commands
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EO!

EOl

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Root Level Commands
810

{End or Identity) command/query

The EOI command specifies whether or not the last byte of a reply from
the HP $4503A is to be sent with the EOI bus control line set true or not
true. The last byte of a response is usually a “new line” character, ASCII
decimal 10 (1.F).
Note

EOI must be tumed on for response messages 10 be in

compliance with I[EEE 488.2.
The EOI query returns the current state of EOL
EOI {{ON |1} | {OFF { 0}}
OUTPUT 707, EO1 OFF
:EOI?

LEOI {11 0}<NL>

OUTPUT 07,-EQIT
ENTER 707:End3
PRINT Enc$

HP 54503A
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ERASe

Command Syntax:

Example:

HP 54503A
Programming

ERASe

command

The ERASE command crases a specified pixel memeory.

Erasing pixel memory 0 is & special case which is the same as pressing the
CLEAR DISPLAY front-panel key. If the scope is running and being
tripgered and ERASE PMEMORY0 is executed, the tnstrument will
momentarily stop acquiring data, clear the CRT and continue with data
acquisition.

Erasing pixsl memory 1 or 2 clears the specified pixel memory and
anything on the display from that pixel memory.

Note

Once you ergse pivel memory 1 or 2 there is no way (o retrieve the
original information.

'ERASe {PMEMorny0 | PMEMoryl | PMEMony2}

OUTPUT 707,":ERASE PMEMORY1"

Root Level Commands
&11







LER

LER

Query Syntax:
Returned Format:

Example:

Root Level Commands
512

(L.ocal Event Register) query

The LER query allows the LCL (Local) Event Register to be read. After

the LCL Event Register is read, it is cleared. A one indicates a remote to
local transition bas taken place due to the front-panel LOCAL key being
pressed. A zero indicates a remote to local transition has not taken place.

Once this bit is set it can only be cleared by reading the Event Register or
sending a *CLS command.

A Service Request (SRQ) can only be generated when the bit transitions
from 0 to 1, therefore the bit must be cleared cach time you would like a
new Service Request to be generated.

:LER?
[LER] {1]0}<NL>

OUTPUT W1 LERT
ENTER 707, EventS
PRINT Events

HP 54503A
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LTER

]
LTER (Limit Test Event Register) query

The LTER query allows the Limit Test Event Register to be read. The
Limit Test Event Register contains the Limit Test Fail bit. This bit is set
when the Timit test is active and a limit test has failed. After the Limit Test
Event Register is read, it is cleared.

A Service Request (SRQ) can only be generated when the bit transitions

from O to 1, therefore the bit must be cleared cach time you would like 8
new Service Request to be generated.

Query Syntax: LTER?
Returned Format:  [LTER] {1 | 0} <NL>

Example: OUTPUT %0T,“LTERT
ENTER 707;Lmt$
PRINT Lmt$

HP 54503A . Root Level Commands
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MENU

MENU

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

RAoot Lave!l Commands
514

command/query

The MENU command selects one of the 10 menus on the front panel.
The MENU query returns the current menu.
MENU <name> <NL>

Where:

<pame> = {TIMebase | CHANze!l | TRIGger | DISPlay | DELTz | MATH | SAVE |
MEASure | UTILity | SHOW}

OUTPUT 707, =MENU DISPLAY"
:MENU?
MENU} <name> < NL.>

Where:

<name> u= {TIMebase | CHANne) | TRIGger | DISPlay |
DELTa | MATH | SAVE | MEASure | UTILity | SHOW}

DIM Name5[30]
OUTPUT WT:=MENUT
ENTER 707,Name$
PRINT Name$

HP 54502A
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MERGe

Command Syntax:

HP 54503A
Programming

Example:

MERGe

command

The MERGE command stores the contents of the active display into the
specified pixel memory. The pixel memories are PMEMORY 1 or 2.

This command has a similar function s the "add to memory” key in the
pixel menu of the Waveform Save menu.

{MERGe {PMEMoryl | PMEMory2}

OUTPUT W7~ MERGE PMEMony2°

Root Level Commands
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PLOT

I
PLOT query

The PLOT query outputs a copy of the display as soon as the oscilloscope
is addressed to talk,

The output includes the displayed waveforas, the graticule, time and
voltage markers, trigger setup, and measurement results.

Query Syntax: PLOT?

Example: OUTPUT %%PLOT?"
SEND T,UNT UNL
SEND TLISTEN1  lAssumes piotter is at address 1
SEND 7 TALK Y
SEND T:.DATA

HP 54503A

Root Level Commands
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PRINt

e
PRINt query

The PRINT query outputs a copy of the display as soon as the
oscilioscope is addressed to talk.

The output includes the displayed waveforms, the graticule, time and
voltage markers, trigger setup, and measurement results.

Query Syntax: PRINt?

Example: OUTPUT 707.<HARDCOPY:PAGE AUTOMATIC
OUTPUT 20%%PRINT?"
SEND 7%UNT UNL '
SEND %:LISTEN1 !Assumes printer is 2t address I
SEND 7,TALK 7
SEND 7,DATA

Root Leve! Commands
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RUN

Y
RUN command

The RUN command acquires data for the active waveform display. The
data is acquired in the manner defined by the timebase mode.

If the timebase mode is in SINGLE, the RUN command enables the
trigger once and displays the acquired data on the CRT. This also occurs
when the front panel SINGLE key is pressed when the instrument is
STOPPED.

If the timebase mode is AUTO or TRIGGERED, the RUN command
will enable the trigger repeatedly and display the data it acquires
continuously on the CRT. This is the same thing that happens when the
front pane] RUN key is pressed. See the ‘TIMEBASE:MODE command

for a description of the various modes.

Command Syntax: RUN

Example: OUTPUT 707;%RUN"

Root Level Commands HP 54503A
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SERial

Command Syntax:

HP 54503A
Programming

Example:

SERial

(Serlal Number) command

The SERIAL command allows you to enter a serial number in the
instrument. The instrument serial number is entered at the factory,
therefore this will normally not be required.

The serial pumber is placed in protected non-volatile ram, so the
protection switch must be in the unprotected position to write a new serial
number to the instrument.

This serial number is part of the string returned for the *IDN? query.

Note
A serial number corresponding to the serial number of the board
in the HP 54503A is loaded a: the factory. Do not use this
command unless you need to serialize the instrument fora
different application.
:SERial <string>
Where:

<string > 1% 10 character serial number within quotes

QUIPUT 707,":8ER *"1234AS6T89"

Aoot Level Commands
619




STATus

STATus

Query Syntax:

Returaed Format:

Example:

Root Level Commands
&20

query

The STATUS query indicates whether a channe!, fusction, wmemory, or
pmemory is ON or OFF. A one indicates ON and a zero indicates OFF.

:STATus? <display>
Where:

< display> 1= {C}iANmi{l [213]4} 4 FUNCrion{1 § 2} {WMEMmy{l {21314}
PMEMory{1 | 2}} .

[:STATws] {0 | 1} <NL>

OUTPUT 707,~STATUS? CHANNEL1L"
ENTER 707:Starus$
PRINT Status$

HP 54503A
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STOP

I .
STOP command

Thz STOP command causes the instrument to stop acquiring data for the
active display. '

The RUN command must be exscuted to restart the acquisition.
Command Syntax:  :STOP

Example: OUTPUT %07,-STOP

HP 54503A Root Level Commands
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STORe
A
STORe ' command

The STORE command moves a stored waveform, channel, or function to
a waveform memory. This command has two parameters. The first is the
source of the waveform, The source can be specified as any channel,
function, or waveform memory. The second parameter is the destination
of the waveform, which can only be waveform memory 1 through 4.

Command Syntax: :STORe <source >, <destination >
where:

<sources = {CHANnei{112[3 4} | FUNClion{1 12} | WMEMory{1121314}}
< destination > = WMEMory {11213 }4}

Example: OUTPUT 767,%:8T ORE CHANNEL2 WMEMORY4"

Root Levet Commands HP 54503A
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TER

IR
TER (Trigger Event Reglster) query

The TER query allows the Trigger Event Register to be read. Whean the
Trigger Event Register is read it is cleared. A one indicates a trigeer has
occurred. A zero indicates a trigger has not occurred.

If a trigger event is not found and the sweep is auto-triggering this bit will
not be set,

A Service Request (SRQ) can only be generated when the bit transitions
from O to 1, therefore the bit must be cleared each time you would like a
new Service Request to be generated,

Query Syntax: :TER?
Returned Format:  {:TER) {1 lgl<NL>

Example: OUTPUT707%TER™
ENTER 707.Trg_cvents
PRINT Tug_event$

HP 54503A ' Root Level Commands
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VIEW

VIEW command

The VIEW command causes the instrument to turn on (start displaying)
an active channel, function, pixel memory, or waveform memory.

If you want to display a channel use the command :VIEW CHANnei{1 | 2
| 3 } 4}. If you want to display a pixel memory, use the parameter : VIEW
PMEMory{1 | 2}. To display a function send the command :VIEW
FUNCtion{1 { 2}.

The BLANK command causes the instrument to turn off {stop displaying)
a specified channel, function, pixel memory, or waveform memory,

Command Syntax: :VIEW {CHANoel{1 | 2|3 | 4} } FUNCtion{1 | 2} | PMEMory{1 | 2} | WMEMony{1 |
213]4})

Example: OUTPUT 107;:VIEW CHANNEL1L"

Root Levei Commands HP 54503A
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System Subsystem - 7

Introduction SYSTEM subsystem commands control the way in which query responses
are formatted, simulate front pane! key presses, and enable reading and
writing to the advisory line of the instrument,

Refer to figure 7-1 for System subsystem commands syﬁtax diagram.

HP 54503A ‘ Sysiem Subsystem
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dsp_arg = any quoted string
key_arg = keycode 1 through 44

block_data = block data in IEEE 488.2 # format

Figure 7-1. System Subsystem Commands Syntax Diagram
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DSP

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

DSP

command/query

The :SYSTEM:DSP command writes a quoted string, excluding quotes,
to the advisory line (kine 1) of the CRT.

The DSP query returns the last string written 1o the advisory line. This
may be a string written with a DSP command or an internally generated
advisory,

The string is actually read from the message queue, The message queune is

cleared when it is read. Therefore the displayed message can only be read
once over the bus. '

:SYSTem:DSP < quoted ASCH string >

QUTPUT 707;"SYSTEMDISP "This is & messapga"™
18YSTerm:DSPY

[SYSTern:DSP} <siring> <NL>

Where:

<string > ;= gtring response data containing the last information written on the
achisory line

DI Display${ 100} S
OUTPUT 707;"SYSTEM:DSP?

ENTER 707 Display$

PRINT Display$

System Subsystem
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ERRor
I

ERRor query

The :SYSTEM:ERROR query outputs the next error number in the error
queue over the HP-IB, This instrument has an error queus that is 30
errors deep and operates on a first-in, first-out basis. Successively sending
the query, .SYSTEM:ERROR?, returns the error numbers in the order
that they occurred until the queue is empty. Any further queries then
returs zeros until another error occurs.

When the NUMBER parameter is used in the query only the numeric
error code is output. When the STRING parameter is used the error
number is output followed by a comma and a quoted string. If no
parameter is specificd then the numeric error code is output. No
parameter specified is the same as specifying NUMBER.

See 1able 7-1 for the ERROR numbers.

Query Syntax: :SYSTem:ERRor? {NUMBer | STRing | (no_param}}
Returned Format:  [:SYSTem:ERRor] <saror > [, <quoted string > ] <NL>

Where:

<arror> 1= An integer arror code
< quoted string > 1= an alpha string specifying the srror candltion

Example: OM Emsgs{s0]
OUTPUT 707, SYSTEM:ERROR?"
ENTER 707:Emseg$
PRINT Emsg$

System Subsystem HP 54503A
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ERRor

T
Tabie 7-1. Error Messages
Error Number Description

i1 Questionabie horizonta: scaling
12 Edges required not found
70 Ram write protected
-100 Commarnd error (unknown command)
-101 Invalid character received
-110 Command header error
-111 Header gelimiter error
-120 Numezic ergument et
-12]1 ‘Wrong date (numeric expected)
-123 Numetic ove
-129 Missing pumeric erpument
-130 Nop-pumeric argument erss
-131 Wrong data type fc!m axpesied)
-132 Wrong data type {siring sxpecied)
-133 Wrong data type (Dlock sxpected
«134 Dats Overflow: string or biock to long
-139 Missing non-pumenc argument
-142 Too many arguments
-143 Argument deiimiter error
-144 - Invalid message unit delimiter
=200 No Can Do (generic execute error)
-201 Nat executable in local mode
-202 Settings o5t due 10 1t} or power on”
-203 Trigger ignored
-211 Legal command, but settings conflict
-212 Argument out of range
-221 Busy doing something eise
w22 Insufficizni capability or configuration
=232 Output buffer full oroverflow
“33% Pmcc fll:ure
- mierrupt fault
-302 m error
-303 ime out
-310 RAM error
-311 RAM feilure (hard error)

- -312 _ RAM data ioss (soh crror)
-313 Calibration data joss
-320 ROM error
-321 ROM checksum
-322 Hardware and firmware incompatible
-330 Fower on test faiied
- Seif 1251 failed
-350 Too Many Errors (errar queus overflow)
-400 Query Error (generic)
-410 Query ET\TERS?{U}’TED
420 Query UNTERMINATED
-421 Query received, Indefinite block response in progress
422 Addressed 10 Talk, Nothing to Say
-430 Query DEADLOCKED

il = remots io local
HP 54503A System Subsysiem
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HEADer

HEADer

Command Syntax:
Example:
Query Syntax:

Retumed Format:

Exampile:

System Subsystem
7-8

command/query

The :SYSTEM:HEADER command tells the instrument whether or not
to output a header for query responses. When HEADER is set to ON,
query responses will include the command header.

The HEADER query returns the state of the HEADER command.

:SYSTem:HEADer {{ ON | 1} | { OFF | 0 }}
QUTPUT 707;-SYSTEM:HEADER ON*
:SYSTem:HEADer?

[:S¥STern:HEADerl {1 | 0} <NL>

Where:

1= ON
gu= OFF

DIM Hdr$(20]

QUTPUT 707 SYSTEM HEADER™
ENTER 707;Hdr$

PRINT Hdr$

The following example shows the response to the query
.CHANNEL1:RANGE? with the headers on and off.

With headers set to ON; longform ON: | :CHANNELL:RANGE 5.40000E-01
With headers set to ON; longform OFF:  .CHANLRANG 6.40000E-01
With headers szt to OFF: $.40000E-01

Note

Headers should be tumed off when returning values {o numeric
variables.

HP 54503A
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KEY

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

KEY

command/query

The :SYSTEM:KEY command simulates the pressing of a specified front
panel key. Key commands may be sent over the HP-IB in any order that
are legal key presses from the front panel. Make sure the instrument is in
the desired state before executing the KEY command.

The KEY query returns the key code for the last key pressed from the
front panel or the last simulated key press over the HP-IB. Key codes
range from 1to 44, zero represents no key and will be returned after

power up.

Refer to table 7-2 for key codes.

18YSTem:KEY < keycode >

Where:

<hoyo;>da> tw {to 44

QUTPUT 707;:SYSTEM.KEY 2°
:SYS'l;um:KEY?

[:8YSTem:KEY] <keycods > <N..>

Where:
<keycode > = Dthrough 44 (integer - NR1 format)

PIM input§[10}

QUTPUT 707 SYSTEMKEY?
ENTER 707:inputs

PRINT Input$

System Subsystem
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KEY

R
~ Table 7-2. HP 54503A Front-Panel Key Codes
KEY KEY KEY KEY
CODE CODE

Menus - TIMEBASE H ".*(minus) 24
Menus - CHAN 2 "" (decimal pt.) 25
Menus - TRIG 3 0 26
Menus - DISPLAY 4 1 27
Menus - At AV 5 2 28
Menus - WFORM MATH 6 3 29
Menus - WFORM SAVE 7 4 30
Menus - DEFINE MEAS 8 5 31
Menus - UTIL 9 6 32
Function Select 1 10 7 33
Function Select 2 11 8 34
Function Select 3 12 9 35
Function Select 4 13 RUN/STOP 36
Function Select 3 14 SINGLE 37
Function Select 6 15 CLEAR DISPLAY 33
Function Select 7 - 16 LOCAL 34
FINE 17 HARDCOPY 40
sV 18 "AUTO-SCALE 41
mmV 19 RECALL 42
us 20 SAVE 43
s 21 SHOW 44
CLEAR , 2 no key 0
Shift (blue key} 23

The function select keys are at the right of the CRT and are numbered
from the top (10) to the bottom (16).

System Subsystem
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LONGform

Command Syntax;
Example:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

LONGform

command/query

The :SYSTEM:LONGFORM command sets the longform variable which
telis the HP 54503A how to format query responses. If the LONGFORM
command is set to OFF, command beaders and alpha arguments are sent
from the HP 54503A in the short form. If the LONGFORM command is
set to ON, the whole word will be output. This command does not affect
the input data messages to the HP 54503A. Headers and arguments may
be sent to the HP 54503A in cither the longform or shortform regardless
of how the LONGFORM command is set. For morz information refer to
the HEADER command in this chapter.

The LONGFORM query returns the state of the LONGFORM command.

Note

Even though the'Langfamx command can be sent using an alpha
or numeric argument, the response is always @ 1 or 0 {1 for ON, 0
for OFF},

‘SYSTem:LONGform ({ON [ 1} | {OFF 1 0}}
QUTPUT 707;:8YST:LONG ON
:8YSTem:LONGlarm?

[:8YSTem:LONGform] {1 | 0} <NL>

Where:

1= ON
0w OFF

DM Long$[30)

OUTPUT 707, SYSTEM: LONGFORM?
ENTER 707;Long$

PRINT Long$

Systern Subsystem
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SETup

SETup command/query

The :SYSTEM:SETUP command sets the HP 54503A as defined by the
data in the learn string sent from the controfler. The setup string contains
1024 bytes of setup data. The 1024 bytes does not include the beader or
"#800001024".

The SETUP query outputs the current HP 54503A setup in the form of &
Jearn string to the controller. The SETUP query operates the same as the
*LRN? query.

The learn string is seal and received as a binary block of data. The format

for the data transmission is the # format defined in the IEEE 4882
specification.

Command Syntax: :SYSTem:SETup <setup>
Example: OUTPUT 707;:SYSTEM:SETUP <setup>* ‘

Where:

< setup> = #BO0001024 < setup data string >

System Subsystern HP 54503A
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SETup

Query Syntax: :SYSTem:SETup?
Retumed Format:  [:SYSTem:SETup] <setup> <NL>

Where:

<sefup> ;1= #B00001024 <setup data whng >

Example: 1o DIM Sat${2000]
20 1Satup the instrurment as desired
30 QUTPUT 707, SYST:HEAD DFF
40 OUTPUT 707, SYSTEM SETUPT"
50 Transter the instrument setup 1o controfisr
60 ENTER 707 USING *-K":8et§ [Stors the setup
70 PAUSE IChange the setup x5 desired .
80 OUTPUT 207 USING “#.K**SYST:SETUP *: Sets
80 lRaturns the instrument 1o the first setup
100 END

Note

The logical order for this instruction is to send the query first
followed by the command at a time of your choosing. The query
causes the learn string to be sent to the controller and the
command causes the leam string to be retumed to the

HP 545034,
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Acquire Subsystem - 8

introduction

(Normal)
Persistence
Mode

HP 54503A
Programming

The ACQUIRE subsystem commands set up conditions for executing 2
DIGITIZE root level command 1o acquire waveform data, This
subsystem selects the type of data, the number of averages, and the
number of data points. See figure 8-1 for the Acquire subsystcm
comroands syntax diagram,

Note

The on-screen time is divided into a specific number of
horizontal ime points as defined by the :ACQUIRE:POINTS
command. Each of these increments in time is referred to as a
time bucket with each fime bucket having a fixed fime associated
with it

The ACQUIRE subsystem is also the only HP-IB control for two dxspiay
parameters: Display Mode and Number of Averages. There is a coupling
between the front panel and the ACQUIRE subsystem parameters. This
means that when the HP-IB parameters for ACQUIRE TYPE or
COUNT are changed, the front panel will change. Also, when the front
panel parameters are changed, the HP-1B parameters will change,

The :ACQUIRE:TYPE NORMAL command will set the HP 54503A to
the variable persistence mode. The {ront pane] user activates the same
mode by selecting the Display menu, then setting the display mode to
Normal. The persistence time is set via the HP-IB in the DISPLAY
subsystem using the :DISPLAY . PERSISTENCE command.

The :ACQUIRE:COUNT can be set in this mode, but has ne impact on
the current display mode or HP-IB acquisition. The -
:ACQUIRE:COUNT query will always return a 1 when the acguisition
type is set to NORMAL.,

Acquire Subsystem
8-1




Averaging The :ACQUIRE:TYPE AVERAGE command sets the HP 54503A tothe |
Mode Averaging mode.

COUNT can be set in AVERAGE mode by sending the
-ACQUIRE:COUNT command followed by the number of averages. In
this mode the value is rounded to the nearest power of 2. It determines
the number of averages that must be acquired. ’

To activate the averaging mode from the front panel, select the Display
menu, then select Average. Changing the number of averages changes the
COUNT value.

Envelope Mode  The :ACQUIRE:TYPE ENVELOPE command sets the HP 545034 to
the Envelope mode.

A count value can be set in the eavelope mode, This value determines the
number of values to be used, at each time point, when constructing the
envelope. The count vaiue cannot be set from the front panel.

To activate the Envelope mode from the front panel, select the Display
menu, then select the Envelope mode.

Acquire Subsystem HP 54503A
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complete_arg 1= An integer, 0 through 100.

count_arg == An integer; 110-2048: It specifies the number of values to
average for each time point wher in averaged mode, or the number of hits
per each time point to form the envelope in Envelope Acquisition mode.

points_arg == 32, 64, 128, 256, 500, 512, or 1024,

Figure &1. Acquire Subsystem Commands Syntax Diagram

HP 54503A Acquire Subsystem
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COMPlete

S

COMPIlete

Command Syntax:

Exampie:
Guery Syntax:

Returned Format:

- Example:

Acguire Subsystem
8-4

command/query

The :ACQUIRE:COMPLETE command specifies the completion criteria
for an acquisition. The parameter determines what percentage of the time
buckets need to be "full” before an acquisition is considered complete. If
you are in the NORMAL mode the instrument only needs one data bit per
time bucket for that time bucket to be considered full. In order for the
time bucket to be considered full in the AVERAGE or ENVELOPE
modes a specified number of data points (COUNT) must be acquired.

The range for the COMPLETE command is 0 to 100 and indicates the
percentage of time buckets that must be "full” before the acquisition is
considered complete, If the complete value is set to 100%, all time buckets
must contain data for the acquisition to be considered compicte. If the
complete value is set to O then one acquisition cycle will take place.

The COMPLETE query returns the completion criteria for the currently
selected mode.

{ACQuire:COMPlete < comp >

Where:

<gornp > = 010 100 percent -

QUTPUT %W;':ACGUIRE:COMFLETE as"
:ACCuire:COMPlete?

{:ACQuire: COMPiete} <comp » <NL>
Where:

<comp > &= 019 100 (nteger - NR1T format)

DiM Cmp${s0] )
QUTPUT 707, ACQUIRE:COMPLETE™
ENTER 70T.Cmp$

PRINT Cinp$

HP 54503A
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COUNt

Command Syntax:

Exampile:
Query Syntax:

Returned Format;

Example:

HP 54503A
Programming

COUNt

command/query

In average mode the :ACQUIRE:COUNT command specifies the
number of values to be averaged for zach time bucket before the
acquisition is considered complete for that time bucket.

When acquisition type is set to NORMAL the count is 1.

When the acquisition type is set to AVERAGE the count can range from
110 2048. Any value can be sent, however the value will be rounded to the
nearest power of 2.

When the acquisitior type is set to ENVELOPE the count can be any
value between 1 and 2048,

The COUNT query returns the currently selected count value.

ACQuire:COUNt <count>
Where:
<count> = 140 2048

OUTAUT 707,:ACQUIRETYPE AVERAGE; COUNT 1024"

ACQuire; COUN?

{:ACQuire:COUNt] <count> <NL>

Where:
<gount> 1= 1 through 2048 (intege: - NR1 format)

DIM £nt8{50]

CUTRUT 707, ACC:COUNT?"
ENTER 707:Cnt$

PRINT Cnt

Acquire Subsystem
8-5




POINts

POINts

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

Acquire Subsystem
8-8

command/query

The :ACQUIRE:POINTS command specifies the aumber of time buckets
for each acquisition record. The legal settings arc 32, 64, 128, 256, 500,
512, or 1024.

Any value between 32 and 1024 can be sent to the instrumeat, If a value is
sent that is not one of the legal values it is rounded to the nearest power of
2. If a number smaller than 31 or greater than 1024 is sent an error is
produced. :

The POINTS query returns the number of time buckets to be acquired.

Note

Always query the Waveform Subsystem Points value (o
determine the actual number of time buckets acquired.

:ACQuire: POINts < points_arg>

Where:

<points_arg>u= 3210 -1024 {see above for legal valuss)
OUTPUT 707:5ACCHPOINTS 8127

:ACCuire: POINts?

LACCuirs: POINts] < puints_&ig> < NL >

Where:

<points_arg> 1= 32 - 1024 (see above for legal vaiues)

DM Pntas (501 -
OUTPUT 707 ACQUIRE:PCINTS?"
ENTER 707;Pnts$

PRINT Pntss

HP B4503A
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TYPE

Command Syntax:
Example:
Query Syntax:

Returned Format:

. Example;

HP 54503A
Programming

TYPE

command/query

The :ACQUIRE:TYPE command selects the type of acquisition that is to
take place when a :DIGITIZE root level command is executed, There are
three acquisition types: NORMAL, AVERAGE, and ENVELOPE,

The :ACQUIRE:TYPE query returns the current acquisition type.

TACQuire: TYPE {NORMa! | AVERage | ENVelope}
OUTPUT 707:-ACGUIRE: TYPE ENVELOPE®
ACQuire: TYPE?

[ACCuire:TYPE] <type> <NL>

Where:

«<type> = {NORMal | AVERage | ENVelope}

DiM Tpe$[50]

OUTPUT 707 ACQUIRE: TYPE?"
ENTER 707;Tpe$

PRINT Tpes

Acqguire Subsystem
8-7
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Calibrate Subsystem . 9
\

introduction The CALIBRATE subsystem contains only one command, This

subsystem calibrates the instrument for different probes, cables, or setups.

Note

The time null is set in the Probe Cal menu of the Ulility menus.

" For more information refer to the HP 545034 Froni-Panel
Reference Manual,

ThuL LT

M mvptery

valuel = channe! 1 to channe! 2 skew
value2 = channel 1 to chanpel 3 skew
valved = channel 1 to channel 4 skew

Figure 9-1. Calibrate Subsystem Commands § ytax Diggram

HP 545034

Calibrate Subsystem
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TNULI
AR

~TNUU command/query

The :CALIBRATE:TNULL command sends the time null
(channel-to-channe!l skew) values into the HP 54303A. The time null
values should have been obtained from the instrument during a previous
setup.

The TNULL query tells the instrument to output the time null values to
the controller. '

Command Syntax: :CALibrate: TNUL <null_value1>, <null value2>, <null vahed>

Where:

<null_value1> = channel 1to channel 2 skew
<nuil_vaiue2> 1w channel 1 to channel 3 skaw
< nuil_value3> ;1= channei ! 1o channei 4 skew

Exampie: QUTPUT 707;=CALTNUL <null vaiuel>, < nuli_vaiue2>,<null_vaiued>
Query Syntax: CAllbrate:TNULI?
Returned Format;  [:CALibrate:TNUL] <null_value1 >, <null_value2>, <null valued> <NL>

Where:

<null_vajuei> 1= channel 110 channel 2 skaw {axponential - NR3 format)
<null_value2> 1= channei 110 chanriel 3 skew {exponential « NR3 format)
<nyii_vaiue3 > ;= channei 110 channei 4 skew {sxponential - NR2 format)

Example: DiM NiS{E0)
QUTPUT 707;CALIBRATE: TNULL?"
ENTER 707:NIi$
PRINT NHS

Calibrate Subsystem , HP 545034
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Channel Subsystem : 10

PRI S

Introduction The CHANNEL subsystem commands control the channe! display and
vertical or Y axis of the HP 54503A.. Channels 1,2, 3, and 4 are
independently programmable for all offset, probe, coupling, and range
functions.

The channe! commands can be sent with a channel number specified or
not specifed. If a channe! number is specified in the command then the
specified channel is affected, however if the channel aumber is not
specified then channel 1 is affected.

The channel displays are togglcd.on and off with the root level commands
VIEW and BLANK.

Dy
\———
CCHLNAC!)—’{ channe i number COUPt ing

N .

'GID,

COUR I ing?

-———»(HFR:;‘Q——-{ spoce t OFF ie)—l—o-.
[ —— PP YIS -
4307820

-

Figure 10-1. Channel Subsystem Commands Syntax Diagram
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channel_number = 1,2,3,0r4

offset_arg = A real number defining the voltage at the center of the
display range. '

probe_arg = A real number from 0.9 to 1000.0 specifying the probe
attenuation with respect to 1.

range_arg = A real number specifying the size of the acquisition window
in veits,

Figure 10-1. Channe! Subsystem Commands Syntax Diagram (Continued)

Channel Subsystem HP 54503A
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COUPIling

Command Syntax:

Example:

Query Syntax

Retumed Format:

Example:

HP 54503A
Programming

COUPIIng

command/query

The :CHANNEL <N > :COUPLING command selects the input coupling
for the specified channel. The coupling for each channel can be set to
AC, DC, or DCFIFTY. DCFIFTY places an internal fifty ohm load on
the input.

The COUPLING query returns the current coupling for the specified
channel.

.CHANnel < N> :COUPtling {AC | DC | DCFifty}
Where:

<N> = 1,23 004

QUTPUT 707, CHANZCOUP DC

:CHANnel < N> :COUPling?

Where:

<N> = 1,23, 0r4

[:CHANne! < N>:COUPlng] {AC | DC | DCFifty} <NL>

DIM Ch${50]

OUTPUT 707;" CHANZ COUPLING ™
ENTER 707:Ch$

PRINT Ch$

Channel Subsystern
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ECL

ECL

Command Syntax:

Example:

Channel Subsystem

10-4

command

The :CHANNEL <N > :ECL command sets the vertical range, offset,
channel coupling, and trigger level of the selected channel for optimum
viewing of ECL signals. The offsct and trigger level are set to - 1.3 volts
and the range is set to 12.8 volts full scale. Channel coupling is set to DC,

There is no query form of this command.

:CHANnRel < N> :ECL
CUTPUT 707" CHANYL.ECL"

Where:

<N>iu= 1,2, 3,014

HP 54803A
Programming




HFReject

Command Syntax:

Example:

Query Syntax:

Retumned Format:

Example:

HP §4503A
Pregramming

HFReject

command/query

The :CHANNEL < N > HFREJECT command controls an internal
lowpass filter. When ON the bandwidth of the specified channel is Emited
to approximately 20 MHz. The bandwidth limit filter may be used when
either AC, DC, or DCFIFTY coupling is used.

The HFREJECT query returns the current setting.

:CHANnel < N> :HFRejact {{ON | 1} | {OFF [ D}}
Where:

<N>u=s 1,23 014

OUTPUT 707, CHANNEL2:HFR ON"

:CHANnel <N > :HFReject?

Where:

<N>u= 1,2 3, 0r4

[:CHANnel <N> :HFRejest] {1 | 0} <NL>

DiM H15[50]

OUTPUT 707" CHAN:HFR?"
ENTER 707 Hi$ :
PRINT Hi$

Channel Subsystem
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OFFSet
AR
OFFSet command/query

Command Syntax:

Exampie:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

The :CHANNEL < N > :OFFSET command sets the voltage that is
represented at center screen for the selected channel. The range of lsgal
values varies with the value set with the RANGE command. If you st the
offset to a value outside the iegal range, it will automatically be set to the
nearest legal value.

The OFFSET query returns the current offset value for the selected
channel,

‘CHANNel < N> :OFFSet <vaiue>

Where:

<N> = 1,2 3, 0ré
<valus > 1= Offset vaiue

OUTPUT 707 CHAN 1: OFFS 200M;:CHANZ:OFFSET 20E-3"
:CHANNel < N > :OFFSet?
[:CHANnei < N> :OFFSet] <vaiue> <NL>

Where:

<N» = 1,2, 3. 0ré4
<valus > 1= cHfset value in volts fexponential - NR3 format)

OUTPUT 707 CHANNEL2: OFFSET?
ENTER 707, Cftsat
PRINT Offset

Channe! Subsystem
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PROBe
I

PROBe | command/query

The :CHANNEL < N> :PROBE command specifies the probe
attenuation factor for the selected channel. The range of the probe
attenuation factor is from 0.9 to 1000.0. This command does ot change
the actual input sensitivity of the HP 54503A. It changes the reference
constants for scaling the display factors and for automatic measurements,

trigger levels, etc.

The PROBE query returns the current probe attenuation factor for the
selected chaanel.

Command Syntax: :CHANnel <N>:FROBe <atten>

Where:

<N» =123 0r4
catten> = 0.91c 1000 ‘

Example: QUTPUT 707;':CHA&NEL2:?ROBE 10"
Query Syntax: :CHANnel <N>:PROBe?
N> = 1,23, 004
Hetur;ied Format:  [:CHANnet<N>:FROBe] <atten> <NL>
Where:

<N>» = 1,2, 3,004
<atten > 1= 0.9 to 1000 {exponential - NR3 format)

Example: DIM Pro$(50]
QUTPUT T07-CHANNEL1:PROBE?” ‘
ENTER 707:Pro$
PRINT Pro$
t
1 Channei Subsystem HP 54503A
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RANGe

RN

RANGe

Command Syntax:

Examples:

Guery Syntax:

Returned Format:

Exampie:

HP 545034
Programming

command/query

The :CHANNEL < N > :RANGE command defines the full scale vertical
axis of the seiected channel, The RANGE for cnannels 1 and 2 can be set
to any value from 8 mVto 40V, when using 1:1 probe attepuation. 1f the
probe attenuation is changed, the range value is multiplied by the probe
attenuation factor.

The RANGE query returns the current rasge setting for the specified
channel.

:CHANnet < N> RANGS <range>
Where:

<N» = 1,2, 3014
<fange> = range value

:OUTPUT 707:"CHANNEL 1:RANGE .60
QUTPUT 707" CHANNELZ:RANGE 1.2 \'a
:CHﬁﬁnsl <N>:RANGS?

[:CHANR®l < N> ‘RANGe] <range> <NL>
Where:

<N» 1w 1,2,3,0r 4 . R
<range > = fange value {exponential - NR3 tormat)

Bkt Rng$[50]

OUTPUT 707;CHANZ: RANGET
ENTER 707, RnQ%

PRINT Rng$

Channel Subsystem
16-9




TTL

TTL

Command Syntax:

Example:

Channel Subsystem
10-10

command

The :CHANNEL < N > :TTL command sets the vertical range, offset,
channel coupling, and trigger level of the selected charrnel for optimum
viewing of TTL signals. The offset is set to 2.5 volts, The trigger level is set
to 1.4 volts and the range is set to 8.0 volts full scale. Channel coupling is
set to DC,

There is no query form of this command.

CHANnel <N>:TTL
CUTPUT 707, CHANT. TTL*

Where:

<N> =12 3 014

HP 54503A
Programming




Display Subsystem 11
’

Introduction The DISPLAY subsystem is used to control the display of data, voltage
and rime markers, text, and graticules.

Note

The command that changes the Display mode is
:ACQUIRE:TYPE. The command that controls the number of

averages is ACQUIRE:COUNT.
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Figure 1]-1. Display Subsystem Communds Syntax Diagram
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Figure 11-1. Display Subsystem Commands Syntax Diagram {continued)
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column_arg = An integer from 0 through 72.
data_spec = Block data in IEEE 488.2 # format.
mask_arg = An integer, 0 through 255.

pers_arg = An real number 0.1 through 11.
pmemory_num = An integer, 0 through 3. -
row_arg = An integer, 0 through 24.

string_arg = Any quoted string.

Figure 11-1. Display Subsystem Commands Syntax Diagram ( continued)
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COLumn
[

COLumn command/query

The :DISPLAY:COLUMN command specifies the starting column for
stbsequest STRING and LINE comands.

The COLUMN query returns the column where the next LINE or
STRING will start.

Command Syntax: :DiSPlay:COLumn <number>
Where:
<number> 1= 0 through 72

Example:  OUTPUT 707;":DISPLAY:COLUMN 50
Query Syntax:  DiSPlay:COLumn?
Returned Format:  [:DISPlay:COLumn] <number> <NL>

Where:
<numper> 1= 0 through 72 (integer - NR1 farmat)

Example: DM Cimn${30]
QUTPUT 707;: DISPLAY:COLUMNT®
ENTER 707:Cimn$
PRINT Clmn$

Display Subsystem _ HP 54803A
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CONNect

D
CONNect command/query

The :DISPLAY:CONNECT command turns the connect-the-dots
function on and off.

The CONNECT query returns the current setting of the connect-the-dots
function. The returned status is indicated by usinga 1 foron and a 0for
off.

Command Syntax: DISPiay:CONNect {{ON | 1} | {OFF | O}}
Example: OUTPUT 707;‘:mSPLAY:CONNEc;r ON*
Query Symtax: :DISPiay:CONNect?
Retumed Format {:D;sﬁsy;commct; {110} <NL>

Exampig: DM Cnn$[60]
DUTEUT 707:%:DISP:CONNECT?"
ENTER 707;Cnn$
PRINT Cnn$

HP 54503A Display Subsysiem
Programming 11-8




DATA

DATA

Command Syntax:

Display Subsystem
11-8

command/query

The :DISPLAY:DATA command is used to write waveform data to one
of the pixel planes in the HP 54503A. The DATA command is followed
by a block of binary data that is transferred from the controllerto 2
specific plane in the HP 54503A. Only pixel memories 1 and 2 may be
written to. The data is in the IEEE 4882 definite block form with 16576
bytes of data preceded by seven block header bytes. The block header
contains the ASCII characters "#800016576" and is sent prior to the data
being sent.

The :DISPLAY:DATA query is used to write wavelorm data from one of
the pixel pianes in the HP 54503A. The pixel planes available are planes 0
through 3. The DATA query causes the HP 54503A to output pixel data
from the specified plane. If plane 0 is specified, the HP 54503A will
transfer the active display. If PMEMORY1 or PMEMORY?2 is specified
that memory will be transferred. When PMEMORY3 is specifed the
half-bright portion of the display {graticule, markers, and displayed
mermories) will be transferred.

Note

The pixel planes are specified by the :DISPLAY:SOURCE
command with PMEMORY0 through PMEMORY3.

DISHay DATA <binary biock >

‘Where:

< hinary block > ;= biock data in {EEE 488.2 # format

HP 54503A
Programming




DATA

R

Query Syntax: :DISFiay.DATA?

Returned Format:  [:DISPiay:DATA] #800018576 < 16576 bytas of binary data> <NL>

Example: CLEARTO7

DIl Plane$ {17000)

OUTPUT 707:4:8YST:HEAD ON:EO! ON

OUTPUT 707:-DISPLAY: SOURCE PMEMORY0,DATAT
ENTER 707 USING "-iC*;Plane$

OUTPUT 707:%DISPLAY:SOURCE PMEM1®

OUTPUT 707 USING"# ~K*Plana$

END '

B38BEEZB

This example transfers data from the active display memory to the
controller, then transfers the data back to pixel memory 1 in the
HP 54503A.

HP 54503A Display Subsystem
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FORMat command/query

The :DISPLAY:FORMAT command sets the number of display areas on
the CRT. FORMAT 1 provides one display area and uses eight divisions
for the full scale range. FORMAT 2 sets the number of screens to 2 and
uses four divisions for the full scale range. FORMAT 4 provides four
display areas on the CRT and uses two divisions for the full scale range.

The FORMAT query returns the current display format.

Command Syntax: :DiSPiay:FORMat {1 | 2 | 4}
Example: OUTPUT 707;"DiSP;FORMAT 1”
Cuery Syntax: :DISPlay.FORMat?
Retumed Format:  [:DISPlay:FORMat] {1 {2 | 4} <NL>

Example: DM Frmt${30]
QUTPUT 707 DISPLAY:FORMAT?
ENTER 707 Frmt$
PRINT Frimt$

Display Subsystem HP B4803A
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GRATIicule

N

GRATIicule

Command Syntax:
Example:
Query Syntax:

Returmed Format

Example:

HP 54503A
Programming

command/query

The :DISPLAY:GRATICULE command selects the type of graticule that
is dispiayed.

The GRATICULE query returns the type of graticule displayed.
:DISPlay:GRATIcuie {OFF | GRID | AXES | FRAMe}

QUTPUT 707" DISPLAY:GRATICULE AXES®

:DiSPiay:GRATiculo?

L:DISPlay:GRATICUlE] <type> < NL>

Where:

<type> = {OFF | GRID | AXES | FRAMe)}

DIM Gr$[30)

DUTPUT 707:" DISPLAY:GRATICULE?"
ENTER 707,GS

FRINT Gri$

Display Subsystem
11-8
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INVerse
I
INVerse command/query

The :DISPLAY:INVERSE command determines whether text sent with
the LINE or STRING command in the DISPLAY subsystem is to be
written with the INVERSE attribute, If the inverse attribute is on the text
will be written in inverse video.

The INVERSE query returns the current state of this command.

Command Syntax: :DiSPlay:!NVerse [{ON | 1} | {OFF | 0}}
Example: OUTPUT 707, DISPLAY:INVERSE OFF
Query Syntax: DISPlay:INVerse?
Returned format:  [DISPlay:iNVerse] {1 | 0} <NL>

Example: O™ vs[30]
CUTPUT 767:*:DISP:INVERSE?*
ENTER 707:v$
PRINT NV

Display Subsystem HP 54503A
11-10 ' Programming




A

LINE

Command Syntax:

Example:

HP 54503A
Programming

LINE

command

The :DISPLAY:LINE command writes a text string to the screen. The
text is displayed starting at the Jocation of the current row and colume,
The row and column can be set by the :DISPLAY:ROW and
-DISPLAY:COLUMN commands prior to sending the :DISPLAY:LINE
command, Text can be written over the entire screen with the LINE
command.

If the text string is longer than the available space on the current line, the
text will wrap to the start of the same line. in any case, the ROW value is
incremented by one and the COLUMN value remains the same. The next
-DISPLAY:LINE command will write on the next line of the display
starting at the same column as the previous text. After writing line 24, the
last line in the display arca, ROW is reset to 0.

:DISPlay:LINE <guoted string >
Where:
< guoted siring > 1= ANy serias of ASCH characters sntiassd in quotes. -

OUTPUT 707:DISPLAY:LINE “ENTER PROBE ATTENUATION™

Display Subsystem
1111
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MASK

Command Syntax:

Example:

Query Syniax:

Return Format:

Example:

Dispiay Subsystam
1112

command/query

The :DISPLAY:MASK command inhibits the instrument from writing to
selected arcas of the screen. Text sent over the HP-IB with the line and
string commands, or the SYSTEM:DSP command is not affected by this
command. The purpose of the command is to allow HP-IB text to be
written anywhere on screen and to prevent the instrument from
overwriting the text through its normal operation.

The mask parameter is an 8-bit integer in which each bit controls writing
to an area of the screen. A zero inhibits writing to the area represented by-
the bit, and a 1 enables writing to that area.

The MASK query returns the current value of the MASK.

DISPiay:MASK <vaiue>

Where:

<value> = Qto 255 (integer - NR1 format)
CUTPUT 707, DISPLAY:MASK 87*

The previous example enables writing to the Menu Area (bit 6), the Status
Line (bit 1), and the Advisory Area (bit 0).

DISPlRy: MASK?

[:D18Play:MASK] <value> <NL>

Where:

<value> 1= 010 255 {integer - NA1 format)

DIM Msk81207

OUTPUT 707, ISP MASK?"
ENTER 707 Msik$ '

PRINT Msk$

HP 54503A
Programming
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MASK

b ]
Table 11-1. Dispiay Mask Byte.
Bit Weight Screen Area Effected
7 128 unused
6 64 Menu Arca
5 Y Timebase Information
4 i6 Measurement Result Ares
3 8 Graticule Arca
2 4 unused
1 2 Statys Line
0 i Advisory Area
HP 54503A

Display Subsystem
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PERSIistence

PERSIstence

Command Syntax:
Example:
Query Syntax:

Returmned Format:

l Example:

Display Subsystem
11-14

command/query

The :DISPLAY:PERSISTENCE command sets the display ﬁcrsistencc.
The PERSISTENCE command is only effective in the Normai display
mode.

The parameters for this command are the keywords INFINTTE, or
SINGLE, or a real numbers from 0,15 through 11.0 representing the
persistence in seconds. Any value less than 0.15 will set the
PERSISTENCE to MINIMUM, Any value greater rhan 10 seconds will
set the PERSISTENCE to INFINITE.

When the key word SINGLE is sent as the argument for this command,
the persistence value is set to minimam.

The PERSISTENCE query returns the current persistence value. When
Minimum is displayed, the value returned is 0. When Infinite is displiayed,
the value returned is 11,

:DiSPlay:PERSistence {INFinite | SINGle | 0.1 through 11}

“QUTPUT 707, DISPLAY:PERSISTENCE 3.0

{DISPiny: PERSIstence?
[:DigPlay: PEASistence] <value> < NL>

Where:

<value> = (0] .2-10} 11} {(exponantial - NR3 format)
whars 1, 100E+1 = infinile

DIM Pres[50]

QUTPUT 707 DISPLAY.PERSISTENCE?"

ENTER 707:Prs$ [
PRINT Prs$

HP 54503A
Programming




ROW

R
ROW ' _ command/query

The :DISPLAY:ROW command specifies the starting row on the CRT for
subsequent STRING and LINE commands. The ROW number remains
constant until another ROW command is reczived, or it is incremented by
the LINE command. The ROW valucis 0 through 24.

The ROW query returns the current value of ROW.

Cpmmand Syntax: :DiSPiay:ROW <tow number>
Whazre:
<fow number > 1= 0 through 24
Example: OUTPUT 707 DISPLAY:ROW 1&° |
Query Syntax: :DISPLAY:ROW?
Returned Fo;maté 1:DISPlay:ROW] <row rumber> <NL>

‘ Whetc:

< row number > = 0through 24 (integer - NR1 format)

Example:  DIM Rw$(30]
OUTPUT 707, DISPLAY:ROW?
ENTER 707;Rws
PRINT Rw$

HP 54503A Display Subsystem
Programming 11-15




SCReen
[

SCReen command/query

The :DISPLAY:SCREEN command turns the displayed screen on and
off. The only part of the screen that remains on after the
:DISPLAY:SCREEN OFF command is executed is the status line. The
screen can be turned on again with the ON parameter.

The SCREEN query returns the current setting of this fanction. The
returned status is indicated by using a 1 for on and a 0 for off.

The command :DISPLAY.TEXT BLANK removes only the text from the
display.

Command Syntax: DiSPlay:SCResn {{ON [ 1} | {OFF | 0}}
Example: OUTPUT 707;=DISPLAY: SCREEN ON®
Query Syntax: :DISPlay:SCRasn?
Returned Format:  [:DISFlay:SCReen] {1 ] 0} <NL>

Example: DM Smns{50)
QUTPUT 707, DISP:SCREEN?
ENTER 707:5mn$
PRINT Sm$

Bisplay Subsystem HP 54503A
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SOURce

T

SOURce

Command Syntax:

Example:

Query Symax:

Returned Format:

HP 54503A
Programming

Example.

command/query

The :DISPLAY:SOURCE command specifies the source of destination
for the :DISPLAY:DATA query and command. The SOURCE
command has one parameter, PMEMOR YO through PMEMORY3.

The SOURCE query returns the currently specified SOURCE.

:DISPiay:SOURce PMEMory{0 |1 | 2 [ 3}
Where:

PMEMonyQ ;= active display

PMEMory! i = pixel memory 1

PMEMory2 :: = pixel mamory 2 :

PMEMory3 1 = half-bright portion of the display {graticule, markers, ind displayed
memories)

CLEARTOT

DiM Plane$ [17000]

OUTPUT 707 8YST:HEAD ON;:EOLON

QUTPUT 707;DISPLAY:SOURCE PMEMORYO; DATA"
ENTER 707 USING s Plane$

OUTPUT 707 *DISPLAY:SOURCE PMEM1*

QUTPUT 707 USING *# ~K';Planes$

END

B38888Y8s

This example transfers data from the active display to the controller and
then back to pixel memory 1in the HP 54503A.

.DISPlay:SOURce?
[:DISPiay: SOURce] PMEMory(0 | 1213} <NL>

DiM 5rc§{30]

OUTPUT 707 DISP:SOURT
ENTER 707,5:¢8

PRINT Sc$

Display Subsysiem
11-%7




STRing

STRIng ‘ command

The :DISPLAY:STRING command writes a text string to the CRT of the
HP 54503A. The text will be written starting at the current ROW and
COLUMN values, If the column limit is reached (column 72) the excess
text is written over the text on the left side of that line. If 90 or more
characters are sent an error is produced. The STRING command does
not increment the ROW value, however the LINE command does.

Command Syntax: :DISPlay:STRing <gquoted string >

Example:  OUTPUT 707;"DISP:STRING 'INPUT SIGNAL TO CHANNEL 2"

Display Subsystem HP 545034
11-18 Programming




TEXT

R
TEXT : command

The :DISPLAY:TEXT command allows you to blank the user text area on
the CRT. All text on the entire screen will be blanked. This command
has only one parameter.

There is no query form of this command.

Command Syntax:  :DiSPlay TEXT BLANK

Example:  OUTPUT 707;:DISPLAY:.TEXT BLAN"

HP 54503A Display Subsystem
Programming 11-18




TMARker
L

TMARKer command/query

The :DISPLAY: TMARKER command turns the time markers on and off.
The TMARKER query returns the state of the time markers.

Command Syntax: :DiSPiay:TMARKer {{ON | 1} | {OFF | 0}}
Example: OUTPUT 707;:DISP:TMAR OFF
Query Syntax: :DISPtay:TMARKer?
Returmed Format:  [:DISPlay:TMARKer] {1 ] 0} <NL>

Example: DM Tmr$i30)
CUTRUT 707, DISP. TMARKER?"
ENTER 707, Tmr$
PRINT Tenr$

Note

It is a recommended practice to tum the Tmarkers on before
atternpting to set them using a MEASURE:TSTART or
MEASURE:TSTOP command.

i % Display Subsystem HP 54503A
: 11-20 Programming




VMARKker

I

VMARker

Command Syniax:
Exampie:

Query Syntax:
Retumed Format:

Example:

HP 545034
Programming

command/query

The :-DISPLAY:VMARKER command turns the voltage markers on and
off.

The VMARKER query returns the state of the Vmarkers.

:DiSPlay:VMARKer {{ON | 1} | {OFF | O}}
OUTPUT 707 DISP:VMARKER ON'
DISPiay: VMARKer?

[:DISPiay:VMARKer] {1 } 0} <NL>

DIM Vmirk$[30]

OUTRUT 707;-DISPVMARKER?*
ENTER 707:Vmrk$

PRINT Vmrk$

Note

Itisa recommended practice to tum the Vmarkers on before
attempting to set them using :MEASURE:VSTART or
MEASURE:VSTOP command.

Display Subsystem
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Function Subsystem 12

introduction

HP 54503A
Programming

The FUNCTION subsystem defines six functions using the displayed
channels and/or the waveform memories 2s operands. The operalors are
ADD, SUBTRACT, MULTIPLY, VERSUS, ONLY, and INVERT.

If a channel or memory that is not on is specified asan operand, then that
channel is enabled. :

See figure 12-1 for 2 syntax diagram of the Function subsystem commands,

Channel 1 through 4 and waveform Memories 1 through 4 are available
for functions. ‘

Function Subsysiem
12-1
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Figure 12-1, Function Subsyster Commands Syntax Diagram

Function Subsystem HP 54503A
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Y
r—
——Cﬁ_{iBTr:fg-—’{ spoce CHANAeQ—-ﬂ chonnel_num
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WMEMo Ty memory_num

spoce CHANRE IHchorme Lnum ¢

WMEMEry WSO £ Y LT
CHmnei chonnelnum ;——‘-—-/
3501 /RN08 L{mmczy wmamo 7y _nun ‘-J

channel_pum = 1, 2,3,0ré

function_vum = lor2

offset_arg = 0to = voltage full scale
range_arg = full screen voltage
wmemory_num = 1,2,3,0r 4

Figure 12-1. Function Subsystem Commands Syniax Diagram (continued)
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ADD

ADD _ command

The :FUNCTION < N> :ADD command algebraically sums the two
defined operands,

Command Syntax: :FUNCtion<N>:ADD <cperand >, <operand >
Where:
<N> = 1or2

<operand > 1= {CHANme!1 | CHANnelZ | CHANNe(Z | CHANNSK | WMEMory1 |
WMEMory2 | WMEMory3 | WMEMory4}

Example: OUTPUT 707;":FUNCTIONZ:ADD WMEMORYI.WMEMORY 4

Function Subsystem ' HP 54503A
12-4 Programming




INVert

AN

INVert command

The :FUNCTION < N>:INVERT command inverts the operand.

Command Syntax: :FUNCtion <N>:INven <operand >
Whers:
<N> = 1o02

<operand > 1= {CHANnel1 { CHANnei2 | CHANNSIS | CHANnBH | WMEMoryt |
WMEMory2 | WMEMaryd | WMEMory4}

Example:  OUTPUT 7075"FUNCTIONZINVERT WMEMORYS'

HP 54503A Function Subsystem
12-5
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MULTiply
R
MULTiply command

The :FUNCTION < N> :MULTIPLY command causes the instrument to
algebraically multiply the two operands,

Command Syntax: :FUNGCtion < N> :MULTiply <operand> , <opsrand>

Where:

<N> = tor2
<operand > ;= {CHANne!t | CHANnelZ | CHANNeI3 | CHANRel4 | WMEMoary1 |
WMENory2 | WMEMoryd | WMEMory4}

Exampie:  QUTPUT 707;%FUNCTION2:MULTIPLY CHANNEL1,CHANNEL2"

Function Subsystem HP 54503A
1246 _ Programming




OFFSet

P
OFFSet command/query

The :FUNCTION < N> :OFFSET command sets the voltage represented
at center screen for the seiected function. The maximum vaine of offsetis
+ /- volts full screen.

The OFFSET guery returns the current offset value for the selected
function.

Command Syntax:  :FUNCtion < N> :OFFSet <offset>

Where:

<N>u=ter2
<ofigel> = ofiset value (see above)

Example:  OUTPUT 707;"FUNCTION1:OFFSET 650E-4" .
Query Syntax: :FUNCtion < N>:OFFSet?
Where:
<> um ford
Returned Format:  [:FUNCtion < N> :OFFSet] < offset> <NL>

Where:

<N» = 1012
<oftssl> = ofsetvalue (see above) {exponential - NR3 format}

Example: DM Of8(50]
QUTPUT 707~ FUNCTIONZ: OFFSET?
ENTER 707:0H8
PRINT O3

HP 54503A Function Subsystem
Programming 12-7




ONLY

ONLY | command

The :FUNCTION < N> :0ONLY command is just another copy of the
operand. The ONLY command is useful for scaling channels and
memories with the :FUNCTION <N > RANGE and

:FUNCTION < N>:OFFSET commands.

Command Syntax: :FUNClion<N>:ONLY <operand >

Where:

<N>:u=1or2
<opsrand > i1 = {CHANnelt | CHANnei2 | CHANNeI3 | CHANNi4 | WMEMory1 |
WMEMory2 | WMEMory3 | WMEMory4}

Exampie:  QUTPUT 707;":FUNCTIONZ:ONLY WMEMORY4*

Fungtion Subsystem HP 545034
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R

RANGe

Command Syntax:

Example:

Query Symax:

Returned Format:

Example:

HP 54503A
Programming

RANGe

command/query

The :FUNCI‘!ON;:N> ‘RANGE command defines the full scale vertical
axis of the selected function.

The RANGE query returns the curreat range setting for the specified
function.
JFUNCtion < N> :RANGs <range>

Where:

<Nz = 1012
<ange> 1= voltape vaiue

OUTPUT 707;"FUNCTIONZ: RANGE 400 MV
FUNCtion < N> {RANGe?

Where:

<N>u=f0r2

[:FUNCtion < N> ‘RANGS] <range> <NL>

Where:

<Ny ux 1002 o .
<range > 1= curient range setfting {exponential - NR&3 format)

DIM Rng8[59]

CUTPUT T07%F UNCTIONZ:RANGEY
ENTER 707;Rng$

PRINT Rng$

Function Subsysiam
12-8




SUBTract
PR

SUBTract ‘ command

The :FUNCTION <N >:SUBTRACT command algt:bréically subtracts
operaad 2 from operand 1.

Command Syntax: :FUNClon<N>:SUBTract <operand >, < opérand >

Whers:

<N> = 1lor2
<opsrand > ;1= {CHANnel1 | CHANReI2 | CHANNRoI3 | CHANNel4 | WMEMoryt |

WMEMory2 | WMEMory3 | WMEMory4}
Example: OQUTPUT 707;“FUNCTIONZ: SUBTRACT WMEMORY3,WMEMORY 2"

In this example Waveform Memory 2 would be algebraically subtracted
from Waveform Memory 3.

Function Subsystem HP 545034
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VERSus

Command Syntax:

HP B4503A
Programming

Exampie:

VERSUS

command

The :FUNCTION < N> :VERSUS command allows X vs Y displays with
two opzrands, The first operand defines the Y axis and the second definss
the X axis. The Y axis range and offset is initially equal to that of the first
operand and can be adjusted with the FUNCTION < N>:RANGE and
FUNCTION < N > :OFFSET commands.

The X axis range and offset is always equal to that of the second operand.
1t can only be changed by changing the vertical settings of the second
operand. This will also change the Y axis vertical sensitivity and offset.

-FUNCtion < N> :VERSus <Y_operand>,< X_oparand >
Where:

<N>uwm tor2

<Y _operand> 1= {CHaANRelt | CHANnei2 | CHANnel3 | CHANnel4 | WMEMory1 |
WMEMory2 | WMEMory3 | WMEMory4} ‘

<X_oparand > = {CHANnel1 | CHANNe!2 | CHANNe!3 | CHANnel4 | WMEMory1 §
WMEMory2 | WMEMory3 | WMENMory4}

OUTPUT 707:FUNCTION2:VERSUS CHAN1,CHANZ

Eunction Subsystem
12-11




Hardcopy Subsystem 13

/

introduction The HARDCOPY subsystem commands set various paramelers for
printing waveforms from the HP 54503A. Everything oo the displayis
printed when the Toot {evel command PRINT is senl.

The portion of the waveform to be copied must be placed on the display.

To actually make the bardcopy print, refer to the root level command
-PRINT for the sequence of bus commands that actually get the data to
the printer.

Refer to figure 13-1 for the syntax diagram of the Hardcopy subsystem
commands.

WANG o b

L—v AUTometic :
_J

54301/74207

Figure 13-1. Hardcopy Subsystem Comnmands Syntax Diagram

HP 54503A Hardcopy Subsystem
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LENGth

LENGth

Command Syntax:
Example:

Query Syntax:

_ Returned Format:

Example:

Hardcopy Subsystemn
13-2

command/query

The :HARDCOPY:LENGTH command sets the length of the page to
either 11 inches or 12 inches.

“The LENGTH query returns the current length setting,

{HARDeopy:LENGth {11 ] 12}

QUTPUT 707,HARDCOPY.LENGTH 12°
:HARDcopy: LENGth?
[:HARDeopy:LENGth] {11 | 12} <NL>

CUTPUT 707, HARDCOPY LENGTH™
ENTER 707,Lgth$
PAINT Lgth$

HP S4503A
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PAGE

R
PAGE command/query

The :HARDCOPY:PAGE command sets the HP 54503A tosend a
formfeed to the printer after a bardcopy output.

If the PAGE command is set Lo AUTomatic, a formfeed will occur at the
end of the hardcopy, otherwise the page will scroll up by 4 lines.

The PAGE query returns the current state of the page command.

Command Syntax: :HARDcopy:PAGE {MANusl | AUTomatic}
Exampia: OUTPUT 707;"HARD:PAGE AUT*
Query Syntax: :HARDcopy:PAGE?
Returned Format:  [:HARDoopy;PAGE] {MANual | AUTomatic} <NL>

Example: DM PgS[30]
QUTPUT 707:*HARDCOPY: PAGE?
ENTER 707:Pg$
PRINT Pg$

HP 54503A ' Hardcopy Subsystem
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Measure Subsystem 1 4
/

introduction The commands in the MEASURE subsystem are used to make

parametric measurements 0o displayed waveforms and to report the
settings of the voltage and time markers. Some commands in this
subsysiem can be used to set the voltage and time markers to specified
voltages, times, or events.

N

Measurement  Tomakea measurement, the portion of the waveform required for that -
Setup measurement must be displayed on the oscilloscope. Thatis:

e For a period or frequency measurement, at least one complete cycle
mast be displayed.

e For a pulse width measurement, the entire pulss must be displayed.

» For a risetime measurement, the leading (positive-going) edge of the
waveform must be displayed;

e For z falltime measurement, the trailing (negative-going) edge of the
waveform must be displayed. '

Note

When WINDOW is ON, measurements are ONLY applied to the
windowed portion of the wavejorm.

A

User-Defined When User-Defined Measurements are made, the defined parameters
Measurements must be set before actually sending the measurement command or query.

In User-Defined the mid threshold is the mid point between the upper
and lower threshold when the lower threshold value is less than the upper
threshold value.

HP 54503A Measure Subsysiem
Programiming 14-1




Measurement If ameasurement cannot be made, typically because the proper portion of

Error the waveform is not displayed, the value returned for that parameter is
+9.99999E +37. This is an error value that is output when a
measurement cannot be made.

MR

Mak!ng If more than one waveform, edge, or pulse is displayed, time

Measurements measurements are made on the first (lefi-most) portion of the displayed

Measure Subsystem
14.2

waveform that can be used. When any of the defined measurements are
requested, the oscilloscope first determines the top (100%) and base
(0%) voltages of the waveform,

From this information, it can determire the other important voltage values
(10% voltage, %0% voltage, and 50% voltage) for making the
measurements. The 10% and 90% voltage values are used in the risetime
and falltime measurements when standard measurements are selected,
The 50% voltage value is used for measuring frequency, period, pulse
width, and duty cycle with standard measursments selected.,

The measurements can also be made using user defined parameters
instead of the standard measurement values,

When the command form of the front-panel measurements, preshoot, or
overshoot is used the instrument is placed into the continuous
measurement mode. When the query form of these measurements is used
continuous measurement mode is turned off, the measurement is made
one time and the measurement result is returped.

Voltage measurements are made using the entire display. Therefore, if
you want {o make a2 measurement on a particular cycle, display only that
cycle on the display.

HP 54503A
Programming




Ali voltage values are returned in volts. Returned voltage values are
measured with zero volts as the reference. The value returned for the
VDELTA? query is the difference petween VMarker § and VMarker 2 in
volts.

All time vaiues are returped in seconds. Returned time values are
measured with the trigger point (time 0) as the reference. The value
returned for TDELTA? is the time difference between the stop and start
markers.

Measurements are made on the displayed waveform(s) specified by the
SOURCE command. The SOURCE command aliows two sources to be
specified, When two sources arc specified, VMarker 11is assigned to the
first specified source and VMarker 2 is assigned to the second specified
source. VDELTA is the only measurement that uses Two sources.

Most measurements can only be made on a single source. If one of these
measurements is made with two sources specified, the measurement is
made on the first source specified.

More information about measurement algorithms can be found in
Appendix A.

If the horizontal scaling is questionable, 2 rerror 11" is placed in the error
queue. In this case the vaiue returned is the most accurate that can be
made using the current scaling. You might be able 1o obtain a more
accurate measurement by rescaling the horizontal 1o obtain more data
points on the edge.

Refer to figure 14-1 for the syntax diagram of the Measure subsystem
commands.

HP 54503A sMeasure Subsystem
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channel_number = An integer, 1, 2,3, or 4.

edge_number = Aninteger, 1 through 127.

func_num = An integer, 1 or 2.

level = MIDDie, UPPer, or LOWer.

lower _limit = Lower limit for compare.

lowlimit_value = Lower threshold value in percent or volts.
mesasurement = Name of measurement to be compared.
pmem_num = An integer, 1 or 2,

polarity = Positive or negative

slope_and_occurrence = An integer -127 to 127 (excluding 0) specifying 2
displayed edge.

tstart_arg = Time in seconds from trigger.

tstop_arg = Time in seconds from trigger.

tvolt_arg = A real number specifying voitage.

upper_limit = Upper limit for compare.

upperlimit_value = Upper threshold value in percent or volts.
vrel_arg = An integer, 0to 100.

ystart_arg = A real number within voltage range.

vstop_arg = A real number within voltage range.

vtime_arg = A real number in the borizontal display window.

wmerm_num = An integer, 1 through 4.

Figure 14-1. Measure Subsystem Commands Syntax Diagram (continued)
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R

ALL

Query Syntax:

Returned Format:

HP 54503A
Programming

Example:

ALL

query

The :MEASURE:ALL query makes a set of measurements on the
displayed signal and pufiers the measurement resulis for output over the
HP-1B,

To make a measurement, the portion of the waveform required for the
measurement must be displayed. Time measurements are made on the
first (Iefi-most) displayed edges of the waveforms. To obtain the most
accurate measurement possible, use proper horizontal scaling.

Refer to the individual commands for information on how the
measurements are made and the returned format of the measurement
results.

MEASure:ALL?

[:MEASure: FREQuency) <result> [PERiod] <result> [PWIDIh] < result > [NWIDI0]
< fesult > [RiSstime] <resuit> J[FALLtime] < result > ;[VAMPlitude] < resutt > ;[VPP]
<result > [PREShoot] <result> J[OVERshoot] < resutt > [DUT yeyoie]

< reguit > [VAMS] < result> | [VMAX] <resuft>;[VMIN] <rasult>;[VITOP]
<result > [VBASe] <result> [VAVerage] <result> <NL> :

Where:
crasult> = individual measurement results {exponential - NR3 format}

DiM A$1500]

OUTPUT 707, MEASUREALLT"
ENTER 707,"AS"

PRINT AS

Note

- These values can be retumed to numenc varighles instead of the
string variables as shown. If rurneric variables are used, the
headers muzst be tumed off.

Measure Subsysiem
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COMPare
T

COMPare o  command/query

 The :MEASURE:COMPARE command specifies the measurement and
limits to be used for the measurement comparison (limit test). The first
limit is the upper limit, the second is the lower.

This command does not start the test, but only sets the test parameters.
The COMPARE query returns the current specification

Command Symtax: :MEASure:COMPare <measuramnent>, <upperﬂ_limi1>.<}ow;r_ﬁmit>
Where:

<rmessuramant> = {hiswme | FALLtime | FREQuency | PERiod | PWIDth |
NWIDth | VAMPlituds | VBASe | VTOP | VPP | VAVerage | VMAX | VMIN | VRMS |
DUTycycls | DELAY}

< uppes_limit> 1= High imit value.
<lower_limit> 11w Low limit valus,

Note
When setting the limits for Frequency the suffix "HZ" can be used.

Example: OUTPUT 707 MEASURE:COMPARE RISETIME,50,10°

Measure Subsystem HP 54503A
14-12 Programming




Query Syntax:

Returned Format:

Exampie:

HP 54503A
Programming

COMPare

MEASure: COMPars? <rmaasurement >
Where:

<measurement> 1= {RiSetime | FALitime | FREQuency | PERiod | PWIDLh |
NWIDth | VAMPitude | VBASe | VIOP | VPP | VAVerage § VMAX | VMIN | VRMS |
DUTysyele | DELAY}

[:MEASure:COMPare} <measursment>, <upper_lirnit>, <iowsr_limit> <NL>

DiM Crp$[80] :
DUTPUT 707:"MEASure:COMParne? VPP
ENTER 707,Cmp$

PRINT Cmp$

For example, the sequence required to do 2 limit test on frequency is:

OUTPUT 707" MEASURE:FREQ" 1Seiect messurement
OUTPLUT 707" MEASURE: COMPARE FREQ, 1000HZ, 10HZ 1Set measurernant limits
OUTPUT 707 MEASURE:LIMITTEST MEASURE" 1Stant test

Note

The only way o sec if o limil test failure has occurred over the
bus is by checking if bit 3 of the status byte is set 10 a 1

#leasure Subsystem
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CURSor

CURSor

Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-14

query

The :MEASURE:CURSOR query returns the time and voltage values of

the specified marker as an ordered pair of time/voltage vaiues.

When the CURSOR query is sent, no measurement is made and the
cursors are not moved.

If DELTA is specified:

the instrument returns the value of delta V and delta T,
If START is specified:

the positions of the start marker and VMarker 1 are returned,
If STOP is specified:

the positions of the stop marker and VMarker 2 are returned.

‘MEASure:CURsar? {DELTa | STARt | STOP}
[:MEASure:CURS0r] <time>, <voltage» <NL>

Whers:

<tma> ;i= dsitatime, start time or stop time
<voltags > 1= delta voltage, VMarker 1 voltage or VMarker 2 voitags

QUTPUT 707:"MEAS:SCURCE CHANT"
QUTPUT 707" MEAS:CURSOR? START"
ENTERTO7, Trme V1t

PRINT Tme, Wt

HP 54503A
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R
DEFine command/query

The :MEASURE:DEFINE command sets up the definition for a
measurement. '

The DEFINE query returns the current setup.

Command Syntax: :MEASure:DEFine <measurement spec>

Where:

<measurement_gpec> = [DELAy <polarity>, <eadge_num>, <level >,
<potarity >, <edge_num>, <level> | PWIDth {MIDDie | UPPer | LOWer} | NWIDth
[MIDDe | UPPer | LOWer}}

Where:

<poiarity > 1= {POSiive | NEGative} .
<sdge_num > 1= an integer, +127 10 127 {excluding 0} specitying a displayed sdge
cievel> 1= {MIDDle | UPPer | LOWer}

Example: OUTPUT 707;“MEAS:DEFINE DELAY,POSITIVE, 1,UPPER NEGATIVE, 2, MIDDLE"

This example will set the parameters for a time measurement from the
first positive edge at the upper threshold level to the second negative edge
at the middle threshold. If one source is specifed, both parameters apply
to that signal. If two sources are specified the measurement is from the
first positive edge on source 1 to the second negative edge on source 2.

' HP 54503A Measure Subsystem
Ei Programming 14-15
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DEFine

Query Syntax:

Returned Format:

Exampla:

Measure Subsystem
14-16

:MEASure:DEFine? {DELay | PWIDth | NWIDth)
[:MEASure:DEFIne] < measursment_spec> <NL>

Where:

<measurement_spec > 1= {DELay < polarity >, <edge_numn>, <level>,
<polarity >, <edge_num>, <iavei> | PWIDth {MIDDle | UPPer | LOWer} | NWIDth
{MIDDIs | UPPer | LOWer}}

Where:

<polarity > 1= [POSitive | NEGative}
<edge_num} 1= -127 to 127 {excluding 0) {integer - NR1 format)
<level> = {MIDDla | UPPer | LOWer}

DIM DIng[100]
QUTPUT 707;:MEASure:DEFine? DELay*
ENTER 707:Din$

PRINT Din$

HP 54503A
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DELay command/query

The MEASURE:DELAY command causes the instrument to determine
the delay from the first specified edge on one source to the next specified
edge on the same source, or 1o the first specified edge on another source.

One or two sources can be specified with the :MEASURE:SOURCE
command. -

If user defined measurement specifications are selected, ensure the
defined measurement is displayed.

The DELAY query returns the specified delay value.

Command Syntax: :MEASure:DELay
Example: OUTPUT 707 MEAS:DEL"
Query Syntax: :MEASure:DELay?
Returned Format:  [:MEASure:DELay] <delay_value> < NL >

Where:
<delay_value > :: = tims value In seconds (exponential - NR3 format)

Example:  DiM Diy$[50]
QUTPUT 707 MEAS:DELAY?*
ENTER T07;Diy$
PRINT Diy$

HP 54503A Measure Subsystem
Programming 14-17




DESTination

DESTination

Command Syntax:
Example:

Giuery Syntax:
Returned Format:

Example:

Measure Subsystem
14-18

command/query

The MEASURE:DESTINATION command specifies the destination to
be used when a comparison violation is found.

If a waveform memory is specified, the memory is overwritten cach time a
violation is found.

The DESTINATION query returns the destination currently specified.

Note

If WMEMORIES are used as the destination, the source must be
set up separately using the WAVEFORM:SOURCE command.

:MEASure:DESTination {WMEMory{1 | 2 | 3 | 4} | PMEMery{1| 2} | OFF}
OUTPUT 707;“MEAS:DEST PMEMORY2"

:MEASuro:Désﬂnation?

[:MEASura:DESTination] {WMEMory{1 | 2] 3 | 4} | PMEMory{1 | 2} | CFF} <NL>

DIM Dst${50}

OQUTEUT 707, MEAS: DEST™
ENTER T07:Dst$

PRINT Dat$

HP 84503A
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DUTycycle

Command Syntax:
Example:
Query Syniax:

Returned Format:

Exampiz:

: HP 54503A
~ Programming

DUTycycle

command/query

The ‘MEASURE:DUTYCYCLE command places the instrument in the
continuous measurement mode and star:s the Durycycie measurement.

The DUTYCYCLE query measures and outputs the duty cycle of the
signal specified by the SOURCE command. The signal must be displayed
for the measurement to be made. The value returned for duty cycle is the
ratio of the positive pulse width to period.

The positive pulse width and the period of the specified signal are
measured, then the duty cycle is calculated. :

The duty cycle is caleulated with the following formula:
duty cycle = + puise width/period

:MEASure: DUTycycie

OUTPU;F 707;-MEASURE: DUTYCYCLE

:MEASure:DUTycycle?

[MEASure:DUTycycls] <value> <NL>

Where:

<valus> = tatio of +pulse width to period (exponentiat - NR3 format)

DiM De${s0]

QUTPUT 707, MEASURE: DUTYCYCLET
ENTER 707, D¢8

PRINT Dc$

Measure Subsystem
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ESTAn

ESTAr

Command Syntax:

Example:

Measure Subsystem
14-20

command/query

The :MEASURE:ESTART command causes the instrument to position
the start marker on the specified edge and slope of the displayed
waveform. All edges must be displayed and are counted from the left
edge of the display. The start marker is positioned where VMarker 1
intersects the waveform. The desired edge is specified by sending an
integer value after the command name. If a positive integer is sent, the
oscilloscope will place the start marker on a positive-going waveform
edge. If a negative integer is sent, the start marker will be placed on a
negative-going waveform edge. If VMarker 1 does not intzrsect the
waveform as specified, the error message "Edges required not found” is
displayed.

The ESTART query returns the currently specified edge.

Note

The shon form of this command does not follow the defined
convention. The short form "EST" is the same for ESTART and
ESTOP, so be carefui not to send this form for the ESTART
command. Sending "EST will produce an error.

IMEASyre:ESTAt <edge>

Where:

<adge> 1= -127 10 127 excluding O (f & positive vaius is sent the + sign may be
omitted of a space may be usged)

QUTPUT 707, MEASUREESTART 2°

This example places the start marker at the second displayed
positive-going intersection of the waveform and VMarker 1,

HP 54503A
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ESTAn

]
Query Syntax: :MEASure:ESTAR?
Retumed Format:.  EMEASure:ESTA] <sage> <NL>
Where:
<edge> 1= edge number {nteger- NR1 format}
Example: OUTPUT 707;“MEAS:ESTART?"
ENTER 707;Estan
PRINT Estart
HP 545034 tMeasure Subsystem

Programming
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ESTOp

ESTOp

Command Syntax:

Example:

Measure Subsystem
18-22

command/query

The :MEASURE:ESTOP command causes the instrumest to position the

stop marker on the specificd edge and slope of the displayed waveform.
All edges must be displayed and are counted from the left edge of the
display. The stop marker is positioned where VMarker 2 intersects the
waveform. The desired edge is specified by sending an integer value after
the command name. If a positive integer is sent, the oscilloscope places
the stop marker on a positive-going waveform edge. If a negative integer
is sent, the stop marker is placed on a negative-going waveform edge.

If VMarker 2 does not intersect the waveform as specified, the error
message "Edges required not found" is displayed.

The ESTOP query returns the currently specified edge.

Note

The short form of this command does not follow the defined
convention. The short form "EST" is the same for ESTART and
ESTOP, so be careful not to send this form for the ESTOP
command. Sending "EST" will produce an error.

MEASure:ESTOp < adge >
Where:

< edge> = .127 to 127 excluding O (f a positive vaius is sent the + sign may be
omitted or & space may be used)

CUTPUT 707" MEAS.ESTOP -2°

This example places the stop marker at the second displayed
negative-going intersection of the waveform at VMarker 2.

HP 54503A
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PR

Query Syntax:  :MEASure:ESTOp?
Returned Format:  [:MEASure:ESTOp] <edge> <NL>
Where:
<edge> = sdge number {intsger - NR1 format)

Example: OUTPUT 707;":MEASURE:ESTOP?
ENTER 707,Estop ‘
PRINT Estop

HP 545034
Programming
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FALLtime

FALLtime

Command Syntax:
Exampte:
Query Syntax:

Returned Format;

Example:

WMeasure Subsystem
14-24

command/query

The MEASURE:FALLTIME command places the instrument in the
continuous measurement mode and starts a Falltime measurement.

The FALLTIME query measures and outputs the fall time of the first
displayed falling (negative-going) edge. For best measurement accuracy
set the sweep speed as fast as possible while Jeaving the falling edge of the
waveform on the display. The falltime is determined by measuring the
time at the upper threshold of the falling edge then measuring the time at
the Jower threshold of the falling edge and calculating the falltime with the
formula:

fall time = time at lower threshold point - time at upper threshold point.

If the horizontal scaling is qucstionabie when this measurement is made
and "error 11" is placed in the error queue,

:MEASure:FALLtime -

CUTPUT 707:MEAS FALL®
:M?ASqre:FALLﬁme?
[:MEASure:FALLtima] <value > <NL>
Where:

<value> 1= time in seconds between lower thraghold and upper threshold voltags
points (sxponentiai - NR3 forma)

DiM Fli$[50]

QUTPUT 707, MEASURE FALLTIME?"
ENTER 707\ FIS

PHRINT FliS

HP 54503A
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FREQuency

Command Syntax:

Query Syntax:

__ Returned Format:

HP 54503A
Programming

Exampie:

Example:

FREQuency

command/query

The :MEASURE:FREQUENCY command places the instrument in the
continuous measurement mode and starts a Frequency measurement.

The FREQUENCY query measures and outputs the frequency of the first
complete cycle on screen using the 50% levels when Standard
measurements are selected and the mid threshold value when User
Defined measurements are selected.

The algorithm is:

if first edge on screen s rising

then

frequency = 1/(time at second rising edge
- time at first rising edge)

else

frequency = L/(time at second falling edge
- time at first falling edge)

:MEASure: FREQuency

OUTPUT 707;:MEASURE:FREQ"

:MEASURE: FREQuensy?

[:MEASure FREQuency] <valus> <NL>

Where: |

<value > ;= fraquency in Herz (exponential - NR3 format)

DIM Frg$i{50] .

QUTPUT 707, MEASURE:FREQUENCY?
ENTER 707, Frg$

PRINT Fra$

Measure Subsysiem
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LiMittest

LiMittest

Command Syntax:

Example:

Measure Subsystem
14-26

command

The :MEASURE:LIMITTEST command allows a limit test to be
performed. If LIMITTEST is sent with the MEASURE parameter, then
the instrument starts the test. If the OFF parameter is sent, the test is
stopped.

The LTF (limit test failure) bit of the status byte will be set when a failure
is found.

*MEASure:| IMittest {MEASurs | OFF}

QUTPUT 707;*;MEAS:LIM MEAS"

HP 54503A
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LOWer

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

LOWer

command/query

The :MEASURE:LOWER command sets the lower measurement
threshold. This command sends the vaiue to the instrument. The valuz
that is sent will be in the units sclected with the UNITS command,

Note
The measure UNITS should be set prior to sending this value.

The LOWER query returns the current setting of the lower measursment
threshold.

:MEASure:LOWer <lowlimit_vakus >

Where:

<lowlimit_value > 1= user defined lower threshold In percent or volts
OUTPUT 707;:MEASURE:LOWER 47

:MEASure:LOWer?

[:MEASure:LOWer] <lowlimit_vaiue> <NL>

Where:
<lowlimit_value > = user defined lower threshoid in percent or volts

DIM Lwr$[50} \
OUTPUT 707, MEAS:LOW?" '
ENTER 707:Lwr$

PAINT Lwr$

Measure Subsystem
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MODE

MODE

Command Syntax:
Example;

Query Syntax:
Returned Format:

Example:

Measure Subsystem
14-28

command/query

The :MEASUREMQODE command sets the measurement mode
{definitions and thresholds).

The MODE query returns the current mode setting.

:MEASUre:MODE {STANdard | USER}
QUTRUT mT;;':MEAS:MODE STAN
:MEASure: MODE?

{:MEASure:MODE] {STANdard | USER} <NL>

DiM Md$[50]

OUTFUT 707, MEASURE:MODE™
ENTER 707;Md$

PRINT Md$

HP 54503A
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NWIiDth

Command Syntax:
Example:
Query Syntax:

Aeturned Format:

Example:

HP 54503A
Frogramming

NWIDth

command/query

The :MEASURE:NWIDTH command places the instrument in the
conlinuous measurement mode and starts s NWIDTH measursment.

The NWIDTH query mezasures and outputs the width of the first negative
pulse o screen using the 50% levels with Standard measurements
selected.

If User Defined measurements are selected, then the measurement is
made at the mid threshold value.

The algorithmis:

if the first edge on screen is rising
then

width = (time at second rising edge
- time at first falling edge)

else

width = (time at first rising edge
- tirne at first falling edge)

:MEASUre: NWIDHh

QUTPUT 707, MEAS:NWIDTH"
:MEASUW:NMO‘H’:’?
[:MEASure:NWIDth] <value >.¢ NL >

Where:

<valus > 1= negative puise widthin seconds (exponential - NRS format)

DIM Nwd§{50]

OUTPUT 70T MEASURE NWIDTHT
ENTER 707 Nwd$
PRINT hwd$

Measure Subsystam
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OVERshoot
I

OVERshoot command/query

The :MEASURE:OVERSHOOT command places the instrument in the
continuous measurement mode and selects the Overshoot measyrement,

The OVERSHOOT query measures and outputs the overshoot of a
selected signal. Overshoot measures the first edge on screen with the
following algorithm:

If the first edge on screen Is tising

then

overshoot = (Vmax - Vtop)/Vamplitude
else

overshoot = (Vhase - Vmin)/Vamplitude

Command Syntax: :MEASure:OVERshoot
Examnpie: QUTPUT 707" MEASIOVER
Query Symtax:  :MEASure:OVERshoot?
Returned Format:  [:MEASure:OVERshoet] <value> <NL>

Where:
<valus> 1= ratio of overshoot to Vamplitude fexponential - NR3 forrnat)

~Example: DIM Ovr$(50)
QUTPUT 707 MEASURE: OVERSHOOT
ENTER 707;0vr$
PRINT Owi$

Measure Subsystem HE 545034
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PERiod

Command Syntax:

Query Symiax:

Returned Format:

HP 545034
Programming

Example:

Example:

PERIiod

command/query

The :MEASURE:PERIOD command places the instrument io the
continuous measurement mode and selects the Period measurement.

The PERIOD query measures and outputs the period of the first
complete cycle on screen, The period is measured at the 50% point when
Standard measurements are selected and at the mid threshold voltage
level of the waveform when User-Defined measurements are selected.

The algorithm for this measurement is:

if the first edge on screen is rising
then

period = (time at second rising edge
- fime at first rising edge) '

else

period = (time at second falling edge
- time at first [alling edge)

:MEASure:PERiod

CUTPUT 707" : MEAS:PERIOD"

‘MEASure:PERIod?

{:MEASure:PERiod] <value> <NL>

Where:

<value> 1= waveform period in seconss {exponsntial - NR3 torrnat}

DI Prd$!50)

QUTPUT 707:": MEASURE: PERIOD?
ENTER 707;Prai$

PRINT Prd$

Measure Subsystem
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POSTtallure

POSTfallure

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Measure Subsystem
14-32

command/query

The :‘MEASURE:POSTFAILURE command specifies what will occur
after a violation has been found by the limit test. I CONTINUE is
sclected, the instrument will continue to Jook for another violation. If
STOP is selected the instrument will stop the limit test.

1f CONTINUE is selected and a violation is found the violation wiil be
written to the desired location. If a waveform memory is selected as the
destination then all subsequent violations will overwrite the previous
violation. :

The POSTFAILURE query returns the current selection.

:MEASure:POSTtaliure {CONTinue | STOP}
QUTPUT 707:MEAS.POST

‘MEASure: POSTHaiture?

[:MEASure: POSTialiure] { CONTinue' | STOP}<NL>

DIM Pf${80}

OUTPUT 707 MEASURE: POSTFAILURE?
ENTER 707.P1$

PRINT Pf$
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PRECision

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

command/query

The :MEASURE:PRECISION command is included in the HP 54503A
for compatibility with other HP instruments. 1t has no effect on the
HP 54503A.

The PRECISION query always returns COARSE in the HP 54503A.

‘MEASure:PRECision COARse
OUTRUT 707;:MEAS:PREC COARSE"
MEASure:PRECision?
[:MEASure:PRECision] COARse < NL>

DIM PesS[50]

CUTPUT 707:%MEAS: PRECISION?
ENTER 707;Pc$

PRINT Fc$

Mesasure Subsystem
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PREShoot

PREShoot

Command Syntax:
Example:
Query Syntax;

Returned Format;

Example:

Measure Subsystemn
1434

command/queﬁ;

The :MEASURE:PRESHOOT command places the instrument in the
continuous measurement mode and starts the Preshoot measurement.

The PRESHOOT query measures and outputs the preshoot of the
selected signal, Preshoot measures the first edge on screen with the
following algorithm:

if the first edge on screen Is rising

then

preshoot = (Vbase - Vmin)/Vamplitude
else

preshoot = (Vmax - Vtop)/Vamplitude

‘MEASyre:PREShoot

CUTPUT 707::MEASURE:PRES"
:MEASure:PREShoot?

[:MEASure: PREShoot] <value> <NL>

Where:
<value> i = ratio of preshoot to Vamplitude (exponential - NR3 format)

DIM Prs$([50)

CUTRUT 707;": MEASURE: PRESHOOT?*
ENTER 707;Pra$

PRINT Pre$
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PWIDth

Command Syntax:

Query Syntax:

Returned Format:

HP 54503A
Programming

Example:

Exampie:

PWIDth

command/query

The MEASURE:PWIDTH command places the instrument in the
continuous measursment mode and stans the Pwidth measurement.

The PWIDTH query measures and outputs the width of the first displayed
positive pulse. Pulse width is measured at the 50% voltage level with
Standard mcasurements selected and at the mid level threshold value with
User-Defined measurements selected. The algorithm for this
measurement is:

if the first edge on screen is falling
then

width = (time at second falling edge
- time at first rising edge)

else

width = (time st first falling edge

- time at first rising edge)

:MEASUre: PWIDth

QUTPUT 707 MEAS:PWIDTH"
TMEASure: PWIDEH?
[:MEASure:PWIDth] <value > <NL>

Where: S -

<value» 1= wicth of positive pulse in seconds {exponsntial - NR3 format)

| DIM Pwet$(50]

QUTPUT 707" MEASURE:PWIDTH?
ENTER 707; Pwd$
PRINT Pwd$

tieasure Subsystem
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RESults

RESuns

Query Syntax:

Returned Format:

Exampie:

Measure Subsystem
14-36

query

The :MEASURE:RESULTS query tells the instrument to return the
currently active measurements, If statistics arc on the current, minimum,
maximum, and average will be returned for each measurement, if the
limit test is on and POSTFAILURE is st to CONTINUED then the pass
ratio will be returned instead of the average. :

1f the pumber of measurements returned is § then no <measwrement>s
are returned.

:MEASure:RESufts?
[:MEASure:RESults] < No. of Meas>{; <measurement > }..<NL>

Where:

<No. of Meas > 1= numbet of measurements displayed on the CRT, 0 through 8.
{integer - NR1 forrmat)
<rmessurement > (13 measurerment_name measurement result

BIM Mr$[100)

QUTPUT 707;MEASURE:RESULTS?
ENTER 707:Mr$

PRINT Mr$

HP 54503A
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Command Syntax:
Exampte:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

RiSetime -

command/query -

The :MEASURE:RISETIME command places the instrument in the
continuous measurement mode and siarts a Risstime megsurement.

The RISETIME query measures and outputs the rise time of the first

. displayed rising (positive-going) edge. For best measurement accuracy

set the sweep speed as fast as possible while leaving the leading edge of
the waveform on the display. The rise time is determined by measuring
the time at the lower threshold of the rising edge then the time at the
upper threshold of the rising edge and calculating the rise time with the
formula:

rise time = (time at upper threshold point - time at lower threshold
point}

1f the borizontal scaling is questionable when this measurement is made
an "error 117 is placed in the error queue.

:MEASure:RiSstime

OUTPUT 707;MEAS:RIS

:MEASure: RiSetime?

[MEASure:RiSetime] <vaiue> <NL>

Where:

<valug > ;1w fise time in seconds (exponential - NR3 format)

DIM Rs${50)

CUTPUT 707 “MEASRIS?
ENTER 707;Hs$

PRINT Rs$

iMeasure Subsystem
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SCRatch
R

SCRatch | command

The :MEASURE:SCRATCH command clears the measurement results
from the oscilloscope display.

Command Syniax: :MEASure:SCRatch

Example:  OUTPUT 707, MEASURE:SCRATCH'

Measure Subsystem HP 54503A
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SOURce

Command Syntax:

Example:

Query Syntax:

Retumned Format:

HP 54503A
Programming

Exampie:

SOURce

command/query

The :MEASURE:SOURCE command selects the source(s) for the
measurements. The source specified will becoms the source for the
Measure subsystem commands.

Two sources can be specified with this command. All measurements
except DELAY are made on the first specified source. The DELAY
measurement will use two sources if two have been specified. If only one
source is specified the DELAY measurement will use that source for both
of its parameters.

The SOURCE query returns the current source selection. If the specified
sources are different both will be returned, otherwise one source will be
returned.

:MEASure:SOURce <sourcel>{, <source2>]
Where:

<sourcel> and <source2> = {CHANnel{1|2 {3 |4} | FUNCtion{1 {2} |
WMEMory{1 | 2 | 3 | 4}} :

QUTPLT 707; MEASURE: SOURCE CHANNEL1, WMEMORY1Y"
:MEASurs:SOURce?

[[MEASure:SOURCe) <sourcet> [ <source2>]<NL>
Where:

<sourcel> and <source2> n= {CHANnel{1 |2 | 3|4} | FUNCtion{1 [ 2} |
WMEMory{1 i 2|3 {4}}

DIM Sre$]50)

QUTPUT 707,“MEAS: SOURY
ENTER 707 8rcS

PRINT &rcé

Measure Subsysiem
14-39
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STATistics

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Measure Subsystem
14-40

command/query

The :MEASURE:STATISTICS command allows the statistics mode to be
controlled. When this mode is on, and the measurements are in the
continuous mode, the min, max, avg, and current measurement will be
shown as the active measurements. If a RESULTS query is executed, all
of the displayed data will be returned to the controller.

The STATISTICS query returns the current mode.

Note

“Average" will be replaced by "pass ratio” when limit test is
selected and "after faiture” is set to continue. Pass ratio lists the
percentage of times a certain test passed.

MEASure:STATistics {{ON | 1} [{OFF | 0}}
QUTPUT 707, :MEASURE:STAT ON*
MEASure:STATIstics?
[MEASure:STATistics] {1 | 0} <NL>

DIM SuS(50]

CUTPUT 707;:MEASURE:STAT?"
ENTER 707:518

PRINT Su$

HF 545034
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TDELta

TDELta query

= ‘MEASURE:TDELTA query returns the time difference between
the start and stop time markers, that is:

Tdelta = Tstop - Tstart

where Tstart is the time at the start marker and Tstop is the time at the
stop marker

Query Syntax: :MEASure:TDELa?
Returned Format:  :MEASure: TDELta] <value > <NL>

Where:
<value > = difference betwsen start and stop markers (exponsntial - NR3 tormat}

Exampie:  DIM Tdi${50]
DUTPUT 707;MEASURE: TDELTA?
ENTER 707, Td!$
PRINT Tdi$

HP 54503A Measure Subsystem
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TMAX query

The :!MEASURE:TMAX query returns the time at which the first
maximum voltage occurred.

Query Syntax: :MEASure: TMAX?
Retumed Format:  [MEASure:TMAX] <time at max voitage > < NL>

Example: DIM Tmx$is0]
OUTRPUT 707 MEASURE TMAX?
ENTER 707;Tmx$
PRINT Tmx$

Measure Subsystem HP 54503A
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Query Syntax:
Retumed Format:

Example:

HP 54503A
Programming

TMIN

query

The :MEASURETMIN gquery returns the time at whick the first
minimum voltage occurred.

iMEASUre: TMIN?
:MEASure: TMIN] <time at min voltage > <NL>

DiM Tmn${50]

OUTPUT 707~ MEAS: TMIN?"
ENTER 707:Tmn$

PRINT Tmn$

Measure Subsystem
1443




TSTArt

TSTArt

Command Syntax:

Example:
Cuery Symtax:

Returned Format:

Exampie:

Messure Subsystem
14-44

command/query

The :MEASURE:TSTART command moves the start marker to the
specified time with respect to the trigger time,

The TSTART query returns the time at the start marker.

Note

The shor form of this command does not follow the defined
convention. The short form "TST" is the same for TSTART and
TSTOP, 5o be careful not to send this form for the TSTART
command. Sending "TST" will produce an error.

:MEASurs:TSTAR < start marker time >

Where:

< start markar time > 1= time at start marker in ssconds [exponential - NR3 fermat)
CUTPUT 707, MEASURE TSTART 30 N§°

MEASure: TSTAR?

[MEASure: TSTAN] <value> <Ni>

Where:

<value > = time at start marker in second (exponantial - NR3 format)
DiM Tsts

CUTPUT 707~ MEASURE. TSTART?™

ENTER 707,758

PRINT Ts1$

HP 54503A
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Command Synax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

TSTOp

command/query

The MEASURE:TSTOP command moves the stop marker to the
specified time with respect to the trigger time.

The TSTOP query returns the time at the stop marker.

Note

The short form of this command does not follow the defined
convention. The short form "TST" is the same for TSTART and
TSTOF, so be careful not to send this form for the TSTOP
command. Sending "TST" will produce an error.

(MEASUre: TSTOp < stop matker time >

Where:

<stop marker ime > = time at stop marker in seconds

OUTPUT 707,:MEAS:TSTOP 40 NE'

:MEASure: TSTOp?

{:MEASure: TSTOp] <value > <NL>

Where:

<valus > = time a1 stop marker in seconds {exponentisl - NR3 format)

DIM Tst$[50]

OUTPUT 707 MEASURE: TSTOP?
ENTER 707;Tst$

PRINT Tst$

Measure Subsystam
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TVOLt

TVOLt

Query Syntax:

Measure Subsystem
14-48

query

When the :MEASURE:TVOLT query is sent, the displayed signal is
searched for the defined voitage level and transition. The time interval
between the trigger event and this defined occurrence is returned as the
response to this query.

The <voltage> can be specified as a negative or positive voltage. To
specify a negative voltage, use a minus (-} sign. The sign of <slope >
selects a rising ( + ) or falling (-) edge.

The magnitude of <occurrence > defines the occurrence to be reported.
For example, -+ 3 will return the time for the third time the waveform
crosses the specified voitage level in the positive direction. Once this
voltage crossing is found, the oscilloscope will output the time at that
crossing in seconds, with the trigger point (time zero) as the reference.

If the specified crossing cannot be found, the oscilloscope outputs
+56.99999E +37. This will happen if the waveform does not cross the
specified voltage, or if the waveform does not cross the specified voltage
for the specified number of times in the specified direction.

‘MEASure: TVOLI? <voitage >, <slops> <occurrence >

Where:

<voitage > i = voltage level the waveiorm must cross. This can ba s positive or
negative voitage.

<slope > 1= direction of waveform when <voitage > is crossed riging {3p or +} or
falling {}

< peeuIranca > 1= number of crossing 1o be reported {if one - first crossing reponsd,
i two - sacond crossing is repornted, etc.)

HP 54503A
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Returned Format:  [:MEASere:TVOLY] <time> <NL>

Where:

<time > = tme in seconds of specified voltage crossing (sxponential - NR3 format)

Exampie:  DIM Tvit${50]

HP 545034
Programming

OUTPUT 707,"MEASURE TVOLT? - 280, + 3
ENTER 707, Tvit$
PRINT Tvits

WMeasure Subsystemn
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UNITs command/query

The MEASURE:UNITS command sets the measurzment thrashold units
when the user defined measurement mode is selected. The UNITS can be
set to PERCENT er VOLTS.

The UNITS query returns the currently selected units,

Command Syntax: :MEASura:.%JNiTI {PERCent | VOLTs}
Exampie:  QUTPUT 707;“MEASURE:UNITS PERCENT
Query Syntax: :MEASurs:UNITs?
Returned Format: [ [MEASure:UNITs) {PERCent | VOLTa} <NL>

Exampie: DIM Un$i50]

OUTPUT 707, MEASURE:UNITS?"

ENTER 707;Unt$

PRINT Unts
Measure Subsystem HP 54503A
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UPPer

Command Syntax:

Example:
Query Syntax:

Returned Format:

Exampis:

HP 54503A
Programming

UPPer

command/query

The :MEASURE:UPPER command sets the upper measurement
threshold.

Note
The measure UNITS should be set prior to sending this vaiue.

The UPPER query returns the value of the upper measurement threshold.

‘MEASure: UPPer <value>

Where:

<value > 1= upper threshold vaiue in percent or voits
QUTPUT 70?;“:MEAS:UPPER 80"

‘MEASure:UFPer?

[[MEASure:UPPer] <upper_threshoid value > <NL>

Where:

<upper_threshold value > 1= upper thrashoid vaiue in percent of volts {sxponential -
NAZ format}

DiM Upp$[50)

OUTPUT 707;": MEAS:UPP?"
ENTER 707:UppS

PRINT Unp$

Measure Subsystem
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VAMPIltude

VAMPIlitude

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-50

command/query

The :MEASURE: VAMPLITUDE command places the instrument in the
continuous measurement mode and starts a Yamplitude measurement.

The VAMPLITUDE query returns the difference between the top and
base voltage of the displayed signal. The VAMPLITUDE value will not
normally be the same as the Vp-p value if the input signal is a puise.

The Vamplitude value is calculated with the formula:
Vamplitude = Ytop - Vbase

:MEASure:VAMPlitude

CUTPUT 707, MEAS:VAMP"

:MEASure:VAMPlitude?

[:QEASure:VAM?!itud.a] <valys> <NL>

Where:

<value> ;= ciffarence between 16p and base voltages (exponantial - NR3 format)

DIM Vmp$is0)

CUTPUT 707 MEASURE.VAMPLITUDE?
ENTER 707:Vmp$

PRINT Vmp$

HP 54503A
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I
VAVerage command/query

The MEASURE:VAVERAGE command places the instrument in the
continuous measurement mode and starts a Vaverage measurement.

The VAVERAGE query calculates the average voltage over the
waveform or the displayed data points.

Command Syntax: :MEASurs:VAVerage
Exampla:  OUTPUT 707; MEAS:VAV
Query Syniax: :MEASure:VAVerage?
Returned Formal:  [:MEASure:VAVerage] <avy_velus> <Ni>
Wherg:
< avp_vaiue > .= caiculated average voltage (exponential ‘- NR3 format)

Example;  DIMW§[50)
QUTPUT 707: MEASIVAV?
ENTER 707,W$
PRINT W

HP 54503A Measure Subsystem
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VBASe

VBASe

Command Syntax:
Example:
Query Syntax:

Retumed Format:

Exampie:

Measure Subsystern
14-52

command/query

The MEASURE:VBASE command places the instrument in the
continuous measurement mode and starts 3 Vbase measurement.

The VBASE query measures and outputs the voltage value at the bass of
the waveform. The base voltage of a pulse is rormally not the same as the
minimum value.

:MEASure:VBASe

CUTPUT 707, MEASVBASE"
:MEASure:VBASe?
[:MEASure:VBASe] <value> <NL>

Wherea:
<value> ;1= voltags at base of seiectsd wavelorm {exponential - NRJ format)

DIM Vbs$(50]

QUTPUT 707: MEASURE:VBASE?"
ENTER 707:Vbs$

PRINT Vbs$

HP 54503A
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VDELta query

The MEASURE:VDELTA query outputs the voltage differenee berween
VMarker 1 and VMarker 2. No measurement is made when the
VDELTA query is received by the oscilioscope. The delta voltage value
that is output is the current value. This is the same value as the front
panc! delta V.

VDELTA = Veltage at VMarker 2 - Voltage at VMarker 1

Query Syntax: MEASure:VDELta?
Returned Format:  [:MEASure:VDE(ta] <value> <NL >

Where:

<value> = delta Vvalue in volts {exponential - NR3 format)

Exampie: DM vdis{s0)
QUTPUT 707, MEAS:VDELTA?
ENTER 707:Vdil$
PRINT \ii$

HP 545034 Measure Subsysiem
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VFIFty

VFIFty

Command Syntax:

Exampie:

Measure Subsysiem
14-54

command

The MEASURE:VFIFTY command instructs the oscilloscope to find the
top and base values of the specified waveforms, then places the voltage
markers at the 50% voltage point on the specified sourca(s).

If only one source has been specified with the source command, the
VFIFty command sets both voltage markers (VMarker 1 and VMarker 2)
to the 50% voltage level on that source.

If two sources are specified with the source commaéd, VMarker 1 is szt to
the 50% level of the first specified source and VMarker 2 is set to the 50%
leve] of the second specified source.

There is no query form of this command.

:MEASure:VFiFty

CUTPUT 707;" MEASUREVFIFTY" -

HP 84503A
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VMAX command/query

The :MEASURE:VMAX command places the instrument in the
continuous measuremert mode and starts 8 Vmax measurement.

The VMAX query measures and outputs the absolute maximum voltags
present on the selected waveform.

Command Syntax:’ :MEASure:VMAX
Example:  OUTPUT 707, MEAS:VIMAX
Query Syntax: :MEASure:VMAX?
Returned Format,  [:MEASure:VMAX] <value> <NL> -
Where;
<valug > e maximum voltage of seiscted wavetorrn (exponential - NR3 format}

Example;  DI# Vmx$[50]
OUTPUT 707:“ MEASLIRE VMAX?"
ENTER 707:Vmxs$
FRINT Vmix$

HP 54503A Measure Subsystem
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VMIN

Command Syriax:
Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-58 .

command/query

The ‘MEASURE:VMIN command places the instrument in the
continuous measurement mode and starts a YMIN measurement.

The VMIN query measures and outputs the absolute minimum voitage
present on the selected waveform.

MEASure:YMIN

QUTPUT 707, MEASIVMIN"
:MEASWQ:VM!M
[:MEASura:VMIN] <value> <NL>

Where:

<valyas = minimum voltage value of the salected waveform
{exponental - NR3 format)

DIM Vmin$[50]

QUTPUT 707, MEASURE:VMINT®
ENTER 707:Vming

PRINT Vinng

HP 54503A
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VPP

Command Syniax:
Example:
Query Syntax:

Returned Format:

_ Exampla:

HP 545034
Programming

VPP

command/query

The :MEASURE:VPF command piaces the instrument in the continuous
measurcment mode and starts a VPP measurement.

The VPP guery measures the maximum and minimum voltages for the
selected source, then calculates the peak-to-peak voltage and outputs that
value, The peak-to-peak voltage (Vpp) is calculated with the formula:

Vpp = Vmax - Vmin

where Vmax and Vmin are the maximum and minimum voltages present
on the selected source.

:MEASure:VPP

OUTPUT 707" MEAS:VPP"
:MEASure:VPP?

[MEASure:VPP] <value> <NL>

Where:
<vaiue > 1 = voltage paak to paak {exponential - NR3 format)

DIMVpS(s0]
OUTRUT 707:MEAS:VPP?"
ENTER 707:Vp$

PRINT Vp$

Measure Subsystiam
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VRELative

Measure Subsystem

14-58

command/query

The :MEASURE:VRELATIVE command moves the voltage markers to
the specified percentage points of their last established position. The last
established position is not necessarily on the currently displayed waveform.

For example, after a :MEAS:VAMPLITUDE? query has been sent
VMarker 1 is located at the base (0%) of the signal and VMarker 2is at
the top (100%) of the signal. If the VRELATIVE 10 command was
executed, VMarker 1 is moved to the 10% level and VMarker 2 to the
90% level of the signal. :

Any value between 0% and 100% can be used. If VRELATIVE Ois sent
the markers are not moved, because the command indicates 0%
movement from the current position.

As an example, when the following values are sent the markers are moved
to the following percentage values of their current position.

10 moves VMarker 1 to 109 and VMarker 210 90%
20 moves VMarker 1 to 20% and VMarker 210 80%
50 moves both markers to 50%

80 moves Vmarker ! to 20% and Vmarker 2 to 80%
90 moves VMarker 1 to 10% and VMarker 2 to 90%

The starting position of the markers must be known for this command to
be meaningful. The markers can be set to a known position on the
selected waveform using the :!MEAS:VAMPLITUDE? query.

. The VRELATIVE guery returns the current relative position of

VMarker2 which is always in the range 50% through 90%.

Note

The VRELATIVE command does not affect the upper and !
lower threshoids selected by the UPPER and LOWER
commands.

HP 54503A
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VRELative
T :

Command Syntax; :MEASure:VRELative <percent>
Where:
<percent> ;= {0 through 100}
Example: QUTPUT 707:MEASURE:VRELATIVE 20°
Query Syntax: :MEASure:VRELative?
Returmed Format:  [:MEASure:VRELative] <valus > <NL>
Where:

<value> ;= Vmarker 2 relative position in percent {50 through 100} (integer - NRY
format)

Exampie:  OMvi$[sol
QUTPUT 707, MEAS:VREL™
ENTER 707:Vri$
PRINT Vri$

HP 54503A Measure Subsystem
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VRMS

Command Syntax:

Example:

Query Syntax;

Returned Format:

Example:

Measure Subsystam
14-80

command/query

The :MEASURE:VRMS command places the instrument in the
continuous measyrement mode and starts 28 Vrms measurement.

The VRMS query measures and outputs the RMS voltage of the selected
waveform. The RMS voltage is computed using the data available on the
display.

Note

This RMS measurement is an AC RMS measurement, This
means that the average value of the waveform is subtracted from
each daia point before RMS is computed.

'MEASure:VRMS

CQUTPUT 707, MEAS:VRMS*

MEASure: VRMS?

[:MEASure:VRMS] <valua> <NL>

Where:

<value> ;1= ims voltage of displayed points (exponential - NR3 format)

DIM Vrm${50]

CUTPUT 707 MEASURE: VAMS?"
ENTER 707;Vrm$

PRINT Vrm$
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VSTAr command/query.

The :MEASURE:VSTART command moves VMarker 1 to the specified
voitage. The values are limited to the currently defined chanasl, function,
OF memory range.

The VSTART query returns the current voltage level of VMarker 1.

Note

The short form of this command does not follow the defined
convention. The short form "VST" is the same for VSTART and
VSTOP, so be careful not 1o send this form for the VSTART
command. Sending "VST will produce an error.

Command Syntax: MEASure:VSTAR <voitage >
Where:
<voltage > |; = voltage value for Vmarker 1
Exampie: OUTPUT 707::MEAS:VSTA -10MV-
Query Syntax: :MEASure:VSTAt?
Retumed Format;  [MEASure:VSTAr] <vatue > <NL>
Where:
<value > ;= voltage at ViMarker 1 {exponential - NR3 format)

Example: DM vsi${50]
OUTPUT 707 MEASURE:VSTART?
ENTER 707:Vst$
PRINT Vst$

HP 54503A Measure Subsystem
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VSTOp

VSTOp

Command Syniax:

Example:
Query Syntax:

Returned Format:

Example:

Measure Subsystem
14-62

command/query

The :MEASURE:VSTOP command moves VMarker 2 to the specified
voltage.

The VSTOP query returns the current voltage level of VMarker 2,

Note

The short form of this command does not follow the defined
convention. The short form "VST" is the same for VSTART and
VSTOP, s¢ be careful not to send this form for the VSTOP
command. Sending "VST" will produce an error.

MEASure:VSTOp <wvoltage >

Where:

<voltage > = voltage valus for Vmarker 2
QUTPUT 707, MEAS:VSTO - 100MV
‘MEASure:VSTOp?

[:MEASure:YSTOp} <value > <NL>

Where:
<vajue> ;= voltage at ViMarker 2 {exponential - NR3 format)

DIM Vst$[50]

QUTPUT 707; MEASURE.VETOP?
ENTER 707,Vat$

PRINT Vst$
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Query Syntax:

Retumed Format;

HP 54563A
Programming

Example:

VTIiMe

query

Tae :MEASURE: VTIME query returns the voltage at a specified time,
The time is referenced to the trigger event and must be on screen.

‘MEASure:VTiMe? <time >

Where:

<iime > ;= digplayed time from rrigger in seconds
[{MEASure:VTiMe] <value > <NL>

Where:
<vaiue> = voltage at specified time {exponentiai - NR3 tormat)

DIM Vim$[50}

OUTPUT 707:MEASURE:VTIME? 001"
ENTER 707:\tm$

PRINT Vim$

Measure Subsystem
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VTOP | _ command/query

The MEASURE:VTOP command places the instrument in the
continbious measurement mode and starts a Vtop measurement.

The VTOP query returns the voltage at the top of a waveform.

Command Syntax: :MEASure:VTOP
Example: OUTPUT 707, MEASUREVTOP"
Query Syntax: :MEASure:yTOP?
Returned Format:  [:MEASure:VTOP] <value > < Nll.>
Where:
<vaiye> ;= yoitage at 10p of waveform {sxponential - NR3 format)

Example: DiMwvps
QUTRUT 707, MEASUREVTCP
ENTER 707;vip$
PRINT Vips

Measure Subsystam HP 545034
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Timebase Subsystem | 15

Introduction The TIMEBASE subsystem commands control the horizontal axis,
"X axis," oscilloscope functions.

The TIMEBASE subsystem also contains the commands that control the
Timebase Window mode.

The Timebase Window mode allows a second timebase to be used, The
Window settings are WINDOW:DELAY (window position} and
WINDOW:RANGE (window width),
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Figure 15-1. Timebase Subsyster: Commands Syntax Diagram
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delay_value = A real number, maximum depends on sweep range.

range_value = A real number, 2 ns through 50 s {in a 1,2.5 sequence).

window_range = A real pumber, 100 ps to 50 s, value depends on the
main sweep selting,

Figure 13-1. Timebase Subsystesn Commands Syntax Diagram (Continued)
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DELay

%
DELay command/query =

Command Syntax:

Example:
Query Syntax:

Returned Format:

' ﬂExample:

HP 54503A
Programming

The :TIMEBASE:DELAY command sets the timebase delay. This delay
is the time interval berween the trigger event and the on screen delay
reference point. The delay reference point is the ieft edge of the display,
the right edge of the display, or center of the display, and is set with the

" TIMEBASE:REFERENCE command.

The DELAY query returns the current delay value,

TiMebase:DELay <deiay >
Where:

<delay > 1 = time in seconds from trigger 1o on screen deley reference point,
Maximum vaiue depends on time/division setting.

QUTPUT 707, TIM:DEL 2M8*
‘TiMebase:DELeY?
[:TiMebage:DELay} <delay> <hL>

Where:

<dslay> = tims{rom trigger to display reference in ssconds. Display reference is
left, conter, or right {exponential - NR3 format)

| DiM Dis{50}

QUTPUT 707~ TIMEBASE . DELAYT
ENTER 707,018
PRINT DI

Timebase Subsystem
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MODE

Command Syntax:
Exampie:
Query Syntax:

Returned Format:

Example:

Timebase Subsgystem
154

command/query

The :TIMEBASE:MODE command selects the timebase mode. This
function is the same as the trigger menu Auto/Trig’d key and the SINGLE
key on the front pasel,

If the AUTO mode is selected, the unit will provide a baseline on the
display in the absence of a signal. If a signal is present but the oscilloscope
is not triggered, the display will be unsynchronized but will not be a
baseline,

If the TRIGGERED mode is selected and no trigger is present, the unit
will not sweep, and the data acquired on the previous trigger will remain
on screes,

If the SINGLE mode is selected the screen will be cleared and the
instrument will be stopped. The RUN command will arm the trigger, themw
data will be acquired when the trigger is found. To make a single
acquisition a RUN command should be sent,

The MODE query returns the current mode.

:TiMabase: MODE {AUTO | TRIGgered | SINGls)
QUTPUT 707" TIM:MODE TRIGGERED"
TiMebase: MODE?

{:TiMbase:MODE] <mods > <NL>

<mode> 1= {AUTQ | TRIGgered | SiNGie}

DIM Mode$[30]
CUTPUT 707, TIMEBASE:MODE?
ENTER 707;Moda$§

PRINT Mote$

HP 54503A
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I
RANGe command/query

The - TIMEBASE:RANGE command sats the full scalz horizoatal ttmz in
seconds. The RANGE value is ten times the time per division.

The RANGE query returns the current range value.

Command Syntax: :TiMebase:RANGe <range>
<rangs> = 2nsto 508 ink 1.2,5 sequence’
Example: OUTPUT 707, TIM:RANG 100 MS"
Query Syntax: :TiMsbase:RANGe?
Returned Format:  [TIMebase:RANGe} <range > <NL>
Where:
<range> ;1= 2ns o 503 (exponential - NR3 format)

Example: DM Rng$[s0] ,
QUTPUT 707~ TIMEBASE: RANGE?"
ENTER 707;Rng$
PRINT Rng$

HP 54503A Timebase Subsystem
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REFerence

REFerence

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

Timebase Subsystem
168

command/query

The :TIMEBASE:REFERENCE command sets the display refercace to
the left side of the screen, the right side of the screen, or to the ceater of
the screen.

- The REFERENCE query returns the current display reference.

:TiMebase: REFerence {LEFT | CENTsr | RIGH!}
OUTPUT 707" TIMEBASE: REFERENCE LEFT*
‘TIMebase: REFerence?

{:TiMebase:REFerence] {LEFT | CENTer | RIGH} <NL>

DIM Rt${30]
CUTPUT 707, TIMEBASE: REFERENCE?"
ENTER 707,76

PRINT RIS

HP 54503A
Programming




WINDow

R
WINDow command/query

The ;TIMEBASE:WINDOW command controls whether or not the
second timebase is in use. I this command is set to ON the second
timebase is displayed on the bottom half of the screen. When the
Timebase Window is on, all measurements are taken on the second
(expanded) timebase.

When the Timebase Window is on the second timebase data can be
acquired over the HP-IB by sending the command
WAVEFORM:DATA?, however care must be taken in order to ensure
valid data is present when the data is requested.

The WINDOW query returns the current state of this command.

Command Syntax:  :TiMebass:WINDow {{ON | 1} | {OFF | O}}
Example: OUTPUT 707;*:11M:W:§D ™
Query Syntax: :TiMbase:WiNDow?
Returned Format:  [TIMebase:WINDow] {1 | O} < NL>

Example: DM Tw${s0] ,
QUTPUT 707, TIMEBASE:WINDOW?"
ENTER 707, Tw$
PRINT Tw$

HP 54503A Timebase Subsystem
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WINDow:DELay

WINDow:DELay

Command Syntax:

Exampile:
Query Syntax:

Retumed Format:

Exampile:

Timebase Subsystem
15-3

(Posltion) command/query

The . TIMEBASE:WINDOW:DELAY command sats the timebase
window delay. The window delay actually sets the position of the timebase
window on the main sweep. The range for this command is determined by
the main sweep seconds/division and delay vaives. The value for this
command must keep the window on the main sweep display.

The WINDOW:DELAY query returns the current value.

‘TiMebase WINDow:DELay <wid_delay>

Where:

<wid_delay> 1= time in seconds from trigger to on scraen delay reference point,
Maximum value dapends on time/division setting.

QUTPUT 707" TIM:WIND:DEL 20 N§™

:TiMebase: WINDow: DELay?
[TiMebase:WINDow:DELay] <wid_delay> <NL>

Wherse:
<wid_gelay > 1= current sefting in secends (sxponentisl - NR3 format)

DIM Diy$[50)

QUTPUT 767;% TIMEBASE: WINDOW: DELAY?*
ENTER 707;Diy$

PRINT Diy$

HP 54503A
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WINDow:RANGe

A
WINDow:RANGe (Timebase) command/query

The :TIMEBASE:WINDOW:RANGE command sets the full scale
horizontal time in seconds for the second (expanded) timebase. The
RANGE value is ten times the time per division of the second timebase.

The WINDOW:RANGE query returns the current range value.

Command Syntax: :TiMebase:WINDow:RANGe <range >
Where:
<range > 1+ 100 ps to 50 & {depends on main sweep setting}
Example:  OUTPUT 707 TIM:WIND:RANG 100 NS’
Query Syntax: :TiMebase:WINDow:RANGe?
Returned Format:  [:TIMebase:WINDow:RANGe] <rangs> <NL>
Where:

<range > ;1= 100 psic 50 s {depercs on main sweep seting} {exponential - NR3
format;

Example: DiMwmg${50]
. OUTRUT 707;< TIMEBASE:WINDDW:RANGE?"
ENTER 707;Wrng$
PRINT Wrng$

HP 54503A Timebase Subsysiem
Programming ' 15-9
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HP 54503A
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The commands in the TRIGGER subsystem are used to defins the
conditions for & trigger. Many of the commands in the Trigger subsystem
are used in more than one of the trigger modes. If the command is a valid
command for a trigger mode that setting will be accepted. If the
command is pot valid for a trigger mode an error will be generated.

You must be sure that the instrument is in the proper trigger mode for the
command being sent. The instrument can be placed in the trigger mode
from the front panel or over the HP-IB. One method of insuring the
instrument is in the proper trigger mode is to send the
TRIGGER:MODE command in the same program message as the
parameter to be set. As an example, send:

" TRIGGER:MODE TV;LEVEL 200 MV*

This will place the instrument in the TV Trigger Mode and set the trigger
level to 200 mV. This is necessary because the LEVEL command is also
valid for the other trigger modes.

The Trigger modes are described on the next few pages prior to the
command syntax. Tabie 16-1 lists the different TRIGGER subsystem
commands that are available for each trigger mode.

‘Note
Auto or triggered mode is selected with the TIMEBASE:MODE
command.

Trigger Subsystem
16-1




Table 16-1. Valid Commands for Specific Trigger Modes

EDGE PATTERN STATE DELAY v

CENTERED CENTERED CENTERED CENTERED CENTERED

HOLDOFF CONDITION CONDITION CONDITION CONDITION

LEVEL HOLDOFF HOLDOFF DELAY FIELD

SENSITIVITY LEVEL LEVEL DELAY:SLOPE HOLDOFF

SLOPE LOGIC LOGIC DELAY:S0URCE LEVEL

SOURCE PATH PATH LEVEL LINE

SENSITIVITY SENSITIVITY LOGIC OCCURRENCE
SLOPE QOCCURRENCE OCCURRENCE:SL.OPE
SOURCE OCCURRENCE:'SLOPE | POLARITY
OCCURRENCE:SOURCE | QUALIFY
PATH SENSITIVITY
QUALIFY SOURCE
SENSITIVITY STANDARD
SLOPE
SOURCE
Note
Auto or triggered mode is selected with the TIMEBASE:MODE
command.
Trigger Subsystem HP 54503A

16-2 Programming




The EDGE
Trigger Mode

HP 54503A
Programming

The Edge Trigger Mode is the easiest trigger mode to imderstand and use
from the front panei or over the HP-IB. This is true because the Edge
Trigger Mode has the least number of paramelters to be set. This
explanation of the trigger mode commands follows the front panel keys
very closely. Refer to the Front Panel Operation Reference for further
explanations of the trigger operation.

In this mode you must sct the trigger source, using the TRIGGER
SOURCE command. This s¢lects the channel that the oscilioscope will
trigger on. The argument for this command is chanuell through channeld.

The next thing that must be set in this mode is the trigger level. This value
is set using the LEVEL command and can be set for each trigger source.
The trigger level values that are set in this mode are used for all modes
except TV Trigger Mode, or conversely, the LEVELS set in the
PATTERN, STATE, or DELAY modes will set the EDGE LEVELS as
well.

The trigger level is used in the PATTERN and STATE mode to define
the voltage that determines if the input voltage is a logic highor a logic
low for the logic triggers.

The pext field to be set in the Edge Trigger Mode is the actual edge that
will create the trigger. This command is the SLOPE command and can be
set to POSITIVE or NEGATIVE for each of the sources.

The last setting in this mode is the Trigger Holdoff value. This value is
only used for the EDGE mode.

Trigger Subsystem
16-3




The Pattern
Trigger Mode

Trigger Subsystem
164

This description of the Pattern Trigger Mode is also related to the front
panel keys. There are additional parameters in this mode that are not
used in the Edge Trigger Mode and one parameter that is carried over
from the edge mods. The one parameter that carriers over is LEVEL. K
the level command is used in this mode it will also change the level value
for that source in the Edge Trigger Mode.

The logic pattern for the Pattern Trigger Mode is set using the PATH and
LOGIC commands. The PATH command specifies which of the four
inputs is selected for the logic pattern, Once the path has been selected,
the pattern can be set using the LOGIC command. The LOGIC
command uses the arguments HIGH, LOW, and DONTCARE to set the
"trigger on” bit pattera.

The next command sets the "when' field on the front panel. This s set
with the CONDITION command. This command is used in several of the
trigger modes, therefore it has parameters that are not valid in this mode.
The valid parameters for the CONDITION command in the Pattern
Trigger Mode are: ENTER, EXIT, GT, LT, and RANGE.

‘When the command TRIGGER:CONDITION ENTER or

TRIGGER:CONDITION EXIT is sent the Entered or Exited parameter
is set on the front panel. When the GT or LT option is used a time value
must be sent to define the limit. When the RANGE option is used two
time values must be sent to define the lower and upper limit. The correct
syntax for the RANGE option is TRIGGER:CONDITION

RANGE, <range low>,<range high>,

Also, in the Pattern Trigger Mode, vou can set the holdoff time using the
TRIGGER:HOLDOFF command.

HP 545034
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The State When the State Trigger Mode is selected the TRIGGER:SOURCE
Tricger Mode coramand is used to select the clock source. The syntax for selecting the
gag clock source is TRIGGER:SOURCE CHANNEL2.

After the clock source is selected, the correct edge for the clock can be
selected using the TRIGGER:SLOPE command which can be set to
NEGATIVE or POSITIVE.

Next the TRIGGER:PATH command can be used with the
TRIGGER:LOGIC command to set the three bit ogic pattern to qualify
the clock trigger. These commands could be sent using the following
syntax "TRIGGER:PATH CHAN2; TRIGGER:LOGIC LOW", or
*TRIGGER:PATH CHAN2; LOGIC LOW".

The TRIGGER:CONDITION command in the State Trigger Mode will
set the "is/is not present” state using the parameters TRUE for "is present”
and FALSE for "is not present.”

I this mode 2 hoidoff value can be set as in most other modes.

HP 54503A Trigger Subsystem
Programming 16-5




The Delay
Trigger Mode

Trigger Subsystem
16-6

In the Delay Trigger Mode the TRIGGER:QUALIFY command can be
used to select the EDGE, PATTERN, or STATE mode as a qualifier,
When the EDGE qualifier is selected all Edge parameters and commands
can be used 10 set the Source and Slope. When the PATTERN qualificr
is selected all Pattern commands can be used to set the pattern mode
parameters. When the STATE qualifier is selected all State commands
can be used to set the state mode parameters.

The next settings (in front panel order) are the delay settings. The
DELAY command is used to set the Time or Count parameter and the
amount of delay. To set the delay to time use the command
TRIGGER:DELAY TIME, < time >, and to set the delay to count use
the command TRIGGER:DELAY EVENT < number_events>,

If the trigger delay is set to Event (count) you can then set the delay
source and slope. To set the delay sourcs use the command
"TRIGGER:DELAY:SOURCE CHANNEL2" and to set the delay slope
use the command "TRIGGER;DELAY:SLOPE POSITIVE".

Next (on the front panel) is the "trigger on” field. The values within this
field are set with the OCCURRENCE command. To set the number of
occurrences use the command syntax "TRIGGER:OCCURRENCE
3333". To set the source for the number of occurrencas use the command
syntax " TRIGGER:OCCURRENCE:SOURCE CHANNEL?Y" and to set
the slope of the trigger occurrence use the command syntax
"TRIGGER:QCCURRENCE:SLOPE NEGATIVE".

HP 54503A
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The TV Trtggar The TV Trigger Mode is used for triggering on clamped television signals.
Mode This mode will allow you to select one of the TV signal frames and one of
the lines within that frame.

Once the TV Trigger Mode has been sclected the Television Signal
Standard can be selected using the TRIGGER:STANDARD command.
The three parameters for this command are 525, 625, and USER. Any of
these modes allow you to select the source of the trigger signal and the
trigger level.

The source is set by sending the SOURCE command. The SOURCE
command allows the selection of channel 1 through 4 using the command
*TRIGGER:SOURCE CHANNELY", : ‘

The trigger level is set by sending the command "“TRIGGER:LEVEL
<value>". :

With the standard set to 525 or 625 the commands that can be used arc
POLARITY, FIELD, and LINE. The POLARITY command can accept
NEGATIVE and POSITIVE as its parameters and sets the edge for the
trigger. The FIELD command uses 1 and 2 for its parameters which
select the first or second field of the television signal. The LINE
command parameters are different for the two standards, refer to the
command to determine the correct values,

The HOLDOFF value can also be set in the TV trigger mode, as in all
modes.

HP 54503A Trigger Subsystem
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When the "user defined” standard is selected, the source and level are set
in the same manner as before.

The QUALIFY command is used to set the "qualify on" field. This
command uses the parameters HIGH and LOW.

The edge defined by the QUALIFY command must occur within the
range of time values that are displayed in the next front panel field. The
TRIGGER:CONDITION RANGE command sets the greater than and
less than time values. Inorder to actuaily generate a trigger the qualified
conditions must be met within the specified time. To set the time values
send "TRIGGER:CONDITION RANGE, < gt_vaiue >, <it_value>",

The next field "trigger on” is set with the OCCURRENCE command and
OCCURRENCE:SLOPE command. To set the number of occurrences
send the command " TRIGGER:OCCURRENCE < number>"and to
set the slope for the occurrences send the command
"TRIGGER:OCCURRENCE:SLOPE POSITIVE". The slope command
can also use NEGATIVE as a parameter,

The description for each of the commands will tell you in which modes
that command 1s valid.

See figure 16-1 for Trigger subsystem commands syntax diagram.

Trigger Subsystem HP 54503A
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channel_num = Aninteger, 1,2, 3,0r 4.

event_arg = An integer, 1 10 16000000,

gtarg = A iimé value, 20 ns to 160 ms.

holdoff_time = A time value, 40 ns to 320 ms,

level_arg = A real number, specifying the trigger level in volts.

line_arg = Aninteger, 1 to 625 {depends on video STANDARD
seiected).

It ‘arp = A time value, 20 ns to 160 ms.

range_gt = A time value, 20 ns to 159.999 ms (value must be less than
range_lt). '

range [t = A time value, 30 ns to 160 ms (value must be greater than
range_gt).

time_urg = A time vaiue, 30 ns to 160 ms.

oceur_arg = Aninteger, 1 to 16000000.

Figure 16-1. Trigger Subsystem Commands Syntax Diagram (continued)
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CENTered

N
CENTered command

The TRIGGER:CENTERED command scts the trigger level 10 centered

mode (at center graph).
Note
To retumn to the ADJUST mode, specify a level with the
TRIGGER:LEVEL command.
Command Syntax: TRIGgen.CENTerad
Example: OUTPUT 707 TRIGGER:CENTERED"
HP 545034 Trigger Subsystem
Programming 16-13
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CONDiItion

CONDttion

Trigger Subsystem
16-14

command/query

The :TRIGGER:CONDITION command is valid in the PATTERN,
STATE, DELAY, and TV trigger modes. The function of the
CONDITION command in each of these modes is described below.,

Time values entered using this command are rounded to the nearest 10 ns.

In the Pattern Trigger Mode the valid arguments for the CONDITION
command are ENTER, EXIT, GT, LT, RANGE.

In the Pattern Trigger Mode the CONDITION command is used to
specify if the trigger will be generated upon entry to the specified logic
patlern, upon exiting the specified logic pattern, or if the pattern must be
present for a specified amount of time. The time in the pattern trigger
mode can be specified to be greater than a value (GT), less then a value
(L.T), or between two values (RANGE).

These are the same settings that are specified using the front panel "when"
key in the Pattern Trigger Mode.

In the State Trigger Mode the valid parameters for the CONDITION
command are TRUE (is present) and FALSE (is not present).

In the Delay Trigger Mode the CONDITION command is valid when
PATTERN or STATE is sclected as the qualifier. All arguments for this
command that are valid in the Pattern or State Trigger Modes are vahd
here.

In the TV Trigger Mode the CONDITION command is used to et the
range of time values for the trigger to occur. This command is only valid
in the "user defined” mode.

The CONDITION query returns the curreatly selected condition, for the
currently selected mode.

HP 54503A
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CONDition

Command Syniax:

Example:

HP 54503A
Frogramming

TTRIGger:CONDition <argument>

Where in PATTERN or DELAY:PATTERN mode:

<argument> ;= {ENTer | EXIT | GT,<value> | LT <value> |
RANGe, <range_gt >, <angs_f>}

Where in STATE or DELAY:STATE mode:
<argumant> = {TRUE | FALSe}

Whers in TV mode:

<argument> = RANGe,<range_gt>,<range >
Wherz:

<value> = 20nsto 160 ms
<range_pt> = 20 ns to 159.999 ms {must be jess than range_i}
<range_[§> = 30 ns to 160 ms (must be greater than renge_gt)

OUTPUT 7074 TRIG: COND RANGE 22ms,33ms*

Trigger Subsystemn

1618




CONDition

Query Syntax:

Returned Format:

Example:

Trigger Subsystem
16-18

:TRIGger:CONDition?
[ITRIGger: CONDition]} < srgumsnt> <NL>

Where in PATTERN or DELAY PATTERN mode:

<argument> 1= [ENTer | EXIT | GT, <vaiua > | LT, <value > ]
RANGe, <range_gt>, <range It>}

Where in STATE or DELAY STATE mode:

<argument:> ::= {TRUE | FALSe}

Where in TV mode:

<argumant = R.ANGe,<range_g:>,<ranqa_n>
Where:

<valys> = 20 ns to 160 ms
<range _gt> 1= 20 ns o 159.999 ms {must be less than range )
<range_it> 1= 30 ns to 160 ms {must be greater than range_g1)

DIM Cons$(50]
CUTPUT 707:*CONDITION?*
ENTER 707;Con$

PRINT Con$

HP 545034
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DELay

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 545034
Programming

DELay

command/query

The ;TRIGGER:DELAY command is valid only in the Deiay Trigger
Mode. This command allows you 10 set a delay value in either time or
number of events, In the time delay mode, this command specifies the
delay value in seconds. In the events delay mode, this command specifies
the delay value in number of trigger events.

The Delay query returns the current delay setting.

TRiGger:DELay {TIME, <time_vaiue > | EVENt, <event_value >}

Where:

<fime_vaiue> ::= tims of gelay trom 30 ns to 160.m3
<event_value> ;1= number of events from 1 to 16000000

QUTPUT 707, TRIGGER:DELAY TIME, 1.23E.01"
:TRiGger: DELay?
[:TRIGper:DELay] {TIME, <time_vaiue > | EVENL, <event vaius>} <NL>

Where:

<time_value > 1 = time of deiay from 30 N3 10 160 ms
<eveni_vaiue> @ = number of events from 1 to 16000000

DiM ValueS!50]

QUTPUT 707, TRIG: DELAY?"
ENTER 707:;Value$

PRINT Value$

Trigger Subsystem
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DELay:SLOPe
IR

DELay:SLOPe command/query

The :TRIGGER:DELAY:SLOPE command sets the edge that will be
counted by the delay command. The parameters for this command are
NEGATIVE or POSITIVE. This command is valid in the Delay Trigger
Mode.

The DELAY:SLOPE query returns the current delay slope.

Command Syntax: :TRIGgenDELay:SLCPe {POSitive | NEGative}
Example: OQUTPUT 707 TRIG:DEL:SLOP POS"
Query Syntax:  :TRIGgernDELay:SLOPe?
Returned Format:  [[TRIGger:DELay:SLOPs] {POSHive | NEGative} <NL>

Example: DM Tos${50)
QUTPUT 707, TRIGGER:DELAY:SLOP?*
ENTER 707:Tos$
PRINT Tos$

Trigger Subsystem HP 545034
16-18 Frogramming




DELay:SOURce

N
DELay:SOURce command/query

The TRIGGER:DELAY:SQURCE command sets the edge that will be
counted by the delay command. The parameters for this command are
CHANNELS] through CHANNELA. This command is only valid in the
Delay Trigger Mode.

The DELAY:SOURCE query returns the source of the delay in the Delay
Trigger Mode.

Command Syntax; :TRIGper:DELay:SOURoce {CHANnei1 | CHANRe!2 | CHANnel3 | CHANnel4}
Example:  OUTPUT 707, TRiG:DEL: SOURCE CHANNELZ
Query Syntax: TRIGger:DELay:SOURce?
Returned Format:  [TRIGger:DELey:SOURce] {CHANnel1 | CHANnel2 | CHANne!3 | CHANneld} <NL>

Example: DM Tess[s0)
OUTPUT 707, TRIGGER: DELAY: SOUR™
ENTER 707;Tos$
PRINT Tos$

HP 545023A Trigger Subsystem
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FIELd

FIELd command/query

The :TRIGGER:FIELD commard is only valid in the TV Trigger Mode.
This command is nsed to select the field of the TV signal whenthe
STANDARD is set to 525 or 625, The only valid parameters for this
command are 1 or 2.

The FIELD query returns the current setting of the FIELD command,

Command Syntax: TRiGger:FIELd {12}
Example: OUTPUT 707, TRIGGERFIEL 2*
Query Syntax: TRiGger:FiELd?
Returmed Format: [ TRIGganFIELD] {12} <NL>

Exampie: Dim F§[50]
CUTPUT 707:~ TRIG:FELO?"
ENTER 707,"F§
PRINT F§

Trigger Subsystem HP 545034
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HOLDoff

IR
HOLDoft | command/query

The :TRIGGER:HOLDOFF command is valid in the Edge, Pattern,
State, and TV Trigger Modes. This command will aliow a holdoff by time
value to be entered.

The HOLDOFF query returns the value of the holdoff for the current
mode.,

Command Symtax: :TRIGger:HOLDoH {TIME, <hoidotf_vaius > |EVENT, <event_arg >}

Wheare:

<hokioH_value> = 40 ns to 220 ms roundsd 10 nearest 20 ns increment.
<avent_krg = 1 te 16000000

Examnples: OQUTPUT 707 TRIGGERHOLDOFF TIME 218 US* -
QUTPUT 707~ TRIGGER: HDLDOFF EVENT, 10

Query Syntax: :TRIGger:HOLOH?
Retumed Format:  [:TRIGger:HOLDoff] {TIME, <holdofl_vaius > | EVENY, < event_arg>} <NL>

Where:

<holdoff_valus > 1= 40 ns 10 320 ms (exponential - NR3 format)
<event_arg> = 110 15000000 (integer - NR1 farmat)

Example: DM Ho$[so)
OQUTRUT 707 TRIGGERHOLDT
ENTER 707;Ho$
PRINT Ho$

HP 54503A Trigger Subsystem
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LEVel

LEVel

Command Symax:

Examples:

Query Syntax:

Returned Format:

Example:

Trigger Subsysiam
16-22

command/query

The :TRIGGER:LEVEL command sets the trigger level voltage of the
active trigger. ‘This command can be sent in any mode, however only two
separate levels are stored. One value is kept for the TV Trigger Mode
and another value is kept for all other modes. if you are in the Pattern
Trigger Mode and set a trigger level value, that level will also be used for
the Edge, State, and Delay Trigger Modes.

The LEVEL query returns the trigger level of the current trigger mode.

‘TRIGgen:LEVe! <level>

Where: -

<iovai> = -140.0 voits to + 140.0 volts {maximum vaiue depends on voits/division
anc offist settings),

QUTPUT 707" TRIGGERILEVEL .30"
CUTPUT 707~ TRIGGER:LEV 300MV*
OUTPUT 707~ TRIGILEV 3E-1"

Refer to appendix B for the syntax of using values with multipliers.

:TRIGger: LEVel?
[TRiGger:LEVel] <laval> <NL>

Where:

<level> i = trigger lavel in voite (exponential - NR2 format)

DIM Tlevei$[30}

CUTPUT 707 TRIGGER:LEVEL?
ENTER 7Q7:Tievel$

PRINT Tievel$
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LINE

Command Syntax:

Example:
Query Syntax:

Returned Format:

Example:

HP 54503A
Programming

LINE

command)/query

The :TRIGGER:LINE command is valid in the TV Trigger Mode when
the STANDARD selected is 525 or 625. If one of the these standards is
selected when the TV Trigger Mode is entered the line value will be set in
that standard and selected field.

The LINE query returns the current line of the selected standard,

:TRIGger:LINE <line_number>

Where:

<line_number> 1= 1 {o 625 (depends on STANDARD and FIELD seiection).
OUTPUT 707" TRIG:IUNE 22

TRIGger;LINET

[:TRIGger:LINE] <line_number> <NL>

Where:

<line_number> = 110 625 (depends on STANDARD anc FIELD salection).
{integser - NR1 format)

DIM Ln${50)

OUTRUT 707, TRIGGERLINE?
ENTER 707;Ln$

PRINT Ln§

Trigger Subsystem
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LOGic

LOGic

_Command Syntax:

Exampie:
Query Syntax:
Returned Format:

Exampie:

Trigger Subsystem
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command/query

The :TRIGGER:LOGIC command is valid in the Pattern and State
Trigger Modes, as well as the DELAY Trigger Mode when qualifing by
PATTERN or STATE. The LOGIC command is used to specify the
relation between the signal and the defined voltage level that must exist
before that part of the pattern is considered valid. Ifthe signalon a
selected path is greater than the trigger level, that signal is considered
HIGH. If it is less than the trigger level, it is considered LOW.

The LOGIC query returns the last specified logic level of the currently
enabled path. .

:TRiGgenLOGIo {HIGH | LOW | DONTcare}
CUTPUT 707;~TRIG:LOGIC DONT"

[ TRIGger:.CGle?

[TRIGgenLOGIc] {HIGH | LOW | DONTcare} <NL>

DIM L${50]

- QUTPUT 707; TRIGGER:LCGIC?

ENTER 707;L$
PRINT L$
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MODE

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 545034
Programming

MODE

command/query

The :TRIGGER:MODE command sclects the trigger mode, The mode
command can be sent from any trigger mode.

The MODE query returns the currently selected trigger mode.

TRiGgen:MODE {EDGE | PATTem | STATe | DELay | TV}
OUTPUT 707; TRIGGER:MODE PATT"

[TRIGgen MODE?

[ TRIGger:MODE] {EDGE | PATTern | STATe | DELay | TVI<NL>

DIV Mode$!50]

OUTPUT 707~ TRIGGER:MODE?™
ENTER 707:Mode$

PRINT Mods$

Trigger Subsysiem
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OCCurrence

OCCurrence

Command Syntax:

Example:
Query Syntax:

Returned Format:

Exampie:

Trigger Subsystem
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command/query

The :TRIGGER:OCCURRENCE command sets the number of trigger
events that must occur before the oscilloscope sweep is actually triggered,
This command is valid in the Delay Trigger Mode and ia the TV Trigger
Mode.

The OCCURRENCE gquery returns the current value of occurrence if the
oscilloscope is in the Delay Trigger Mode, orinthe TV ’l‘nggcr Mode
with USER DEFINED selected.

:TRiGger:OCCurrance <oce_number>
Where:
<oce_numbsr> ;1w 1to 16000000

QUTPUT 707~ TRIGGEROCC 14°

:TRIGgenCCCurrance?

‘ [ TRIGgerCCCurrence] < oce_number> < NL>

Where:
<oeg_number> i = 1o 16000000 integer - NR1 format)

DIM Oc${50}

CUTPUT 707;" TRIGGER: OCCURRENCE?"
ENTER 707,0¢$

PRINT Cc$

HP 84503A
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OCCurrence:SLOPe

R
OCCurrence:SLOPe | command/query

The TRIGGEROCCURRENCE:SSLOPE commaend s2ts the edge that
will be counted by the occurrence command. The parameters for this
command are NEGATIVE or POSITIVE. This command is valid in the
Delay Trigger Mode and the TV Trigger Mode.

The OCCURRENCE:SLOPE query returns the slope of the current
mode,

Command Syntax: :TRIGpenOCCurrence:SL.OPe {FOSitive | NEGative)
Example:  OQUTPUT 707:% TRIG:OCC: SLOP POS*
Query Syntax: :TRIGgerOCCurrance:SLDOPe?
Returned Format:  [:TRIGger:OCCurrence:SLOPe] {POSitive | NEGative} <NL>

Exampie: DM Tos$|50]
QUTPUT 707 TRIGGER-OCCURRENCE: SLOP
ENTER 707;Tos$
PRINT Tos$

HP 54503A Trigger Subsystem
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OCCurrence:SOURce

OCCurrence:SOU Rce command/query

Command Syntax:
Example:
Query Syntax:

Returned Format:

Example:

Trigger Subsystem
16-28

The :TRIGGER:OCCURRENCE:SOURCE command sets the edge that
will be counted by the occurrence command. The parameters for this
command are CHANNEL1 through CHANNELA. This command is valid
in the Delay Trigger Mode.

The OCCURRENCE:SOURCE query returns the source of the
occurrence in the Delay Trigger Mode.

TRIGQer:OCCurrence:SOLRcs {CHANNal1 | CHANnal2 | CHANneid | CHANNsI4}
QUTPUT 707;~TRIG:0CC: SOURCE CHANNEL2"
TRIGger:OCCurrance: SOURce?

[:TRIGger:OCCurrence:SOURCe] {CHANneL1 | CHANNeI2 | CHANnel3 |
CHANrel4} <NL.>

DIM Tes$[50] _
QUTRUT 707 TRIGGER:OCCURRENCE . SOUR?"
ENTER 707;Tos$

PRINT Tos$

HP 54503A
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PATH

PATH command/query

The :TRIGGER:PATH command is valid in the Pattern Trigger Mode,
State Trigger Mode, and Delay Trigper Mode when "qualify on" pattern or
state is selected. This command selects a pattern bit as the source for
future Jogic commands.

The PATH query returns the current trigger source of the present mode.

Command Syntax: :TRIGgs:PATH <path_name >
Where:
<path_name> ;1= {CHANn®l1 | CHANNneIZ | CHANNSIS | CHANNal4)
Example: OUTPUT 707 TRIGGER: PATH CHANNELZ
Guery Syntax: TRiGgerPATH?
Beturned Format:  [TRIGgenPATH] CHANnel{1 | 2| 3 | 4} <NL>

Exampie: DIM Tp§[50)
OUTPUT 707, TRIG:PATH?"
ENTER707:Tp$ '
PRINT Tps$

HP 54803A Trigger Subsystem
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POLarity

POLarity | command/query

The ‘TRIGGER:POLARITY command is valid in the TV Trigger Mode.
It sets the polarity for the trigger when the STANDARD is set to 525 or
625, The valid parameters for this command are POSITIVE and
NEGATIVE.

The POLARITY query will return the current polarity setting.

Command Syntax: :TRIGger:FOLarity {POSitive | NEGative}
Example; OUTPUT 707" TRIGGER:POL NEGATVE"
Query Syntax: :TRIGgerPQOlLarity?
Retumed Format:  [TRiGger:POLarkty] {POSitive | NEGative} < NL>

Example: DM TpS[50!
OUTPUT 707 TRIG:POLY
ENTER 707758
PRINT Tp$

Trigger Subsystem HP 54503A
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QUALIfy

R
QUALIfy command/query

The :TRIGGER:QUALIFY command is valid in the Delsy and TV
Trigger Mode. The parameters for this command when ie the Delay
Trigger Mode are:

s EDGE
o PATTERN
STATE

The parameters for this command when in the TV Trigger Mode are:
s LOW
e HIGH
The QUALIFY query returns the current setting of the QUALIFY
command in the currently selected mode.
Command Syntax: ;TRIG{;a::QUAUfy <quafify_parameter>
Where in Delay Trigger Mode:
<qualify_parameter> 1= {EDGE | PATTern | STﬁTe}
thrc in TV Trigger Made: | |
< quaiity_pararmetar> 1= {LOW | HIGH}

Example:  OUTPUT 707 TRIGGER QUALIFY PATT

HP 845034 Trigger Subsystiem
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QUALIfy
]

Guery Syntax: TRIGger:QUALHy?
Returned Format:  [:TRIGger:QUALHy] {EDGE | PATTem | STATs | LOW | HIGH} <NL>

Example: DM Tq$(50]
OUTPUT 707 TRIG: QUALIFY?*
ENTER707,Tg$
PRINT Tq$

Trigger Subsystem HP 545023A
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SENSitivity

L
SENSItivity command/query

The :TRIGGER:SENSITIVITY command sets the trigger sensitivity for
the selected source. NORMAL corresponds to noise reject off and LOW
corresponds to noise reject on.

The SENSITIVITY query returns the current sensitivity for the curreatly
selected source.

Command Syntax: TRIGgerSENShivity {NORMa! | LOW}
Example:  OQUTPUT 707, TRIGGER: SENSITVITY LOW"
Quuery Syntax:  TRIGpernSENSHfivity?
Retumed Format: [ TRIGger: SENShivity! {NORMal | LOW} <NL>

Example: QUTPUT 707 TRIG; SENS?
ENTER 707;Sens$
PRINT Sens$

HP 54503A Trigger Subsystem
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SLOPe

SLOPe

Command Syntax:
Example:

GQuery Syntax:
Returned Format:

Example:

Trigger Subsystém
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command/query

The ‘TRIGGER:SLOPE command specifies the slope of the edge for the
trigger, The SLOPE command is valid in the Edge Trigger Mode, State
Trigzger Mode, and Delay Trigger Mode whea EDGE or STATE is
selected as the qualifier.

The SLOPE query returns the current slope for the curreatly selected
trigger mode.

TRIGger:SLCPs {NEGative | POSHive}
QUTPUT 707 TRIGGER: SLCPE POSITIVE
:TRIGgenSLCPe?

[:TRIGger:3LOPs] {POSitive | NEGative} <NL>

DiM Ta${50]

OUTPUT 707;"TRIG:SLOP?
ENTER 707:Ts$

PRINT Ts$

HP 54503A
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SOURce

Command Syntax:
Example:

Query Syntax:
Returned Format:

Example:

HP 54503A
Frogramming

SOURce

command/query

The ;TRIGGER:SOURCE command selects the channel that actually
produces the trigger. The SOURCE command is valid in the Edge
Trigger Mode, State Trigger Mode, Deiay Trigger Mode, and TV Trigger
Mode. In the Delay Trigger Mode this command is valid when EDGE or
STATE is selected as the gualifier,

The SOURCE query returns current source for the selected trigger mode.

TRIGGenSOURoe {CHANNS!H | CHANRel2 | CHANNe!2 | CHANNneld)
OUTPUT 707 TRIGGER SOURCE CHANZ"

TRIGgerSOURce?

[TRIGger:SOURce] {CHANne!1 | CrHANnei2 | CHANneld | CHANnel4} <;NL>

DIM Sre$130)

OUTPUT 707, TRIGGER:SOURCET
ENTER 707, 8rc$

PRINT Src§

Trigger Subsystem
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STANdard
o

STANdard command/query

The :TRIGGER:STANDARD command selects the television signal
standard to be used in the TV Trigger Mode. The valid parameters for
this command 525, 625, and USER (defined).

The STANDARD query returns the currently selected standard.

Command Symax: :TRIGgenSTANdacd {525 | 625 | uséa}
Example:  QUTPUT 707, TRIGGER:STAN USER"
Query Syntax: TRIGgsr:STANdard? '
Returned Format: [ TRIGger:STANdard] {525 | 625 | USER} <NL>

Example: DM Ts$[50]
OUTPUT 707;% TRIG; STANDARD?"
ENTER 707;Ts$
PRINT Ts$

Trigger Subsystem ' HP 54503A
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Waveform Subsystem | 17

The WAVEFORM subsystern is used to transfer waveiorm data between
a controller and the HP 54503A's waveform memories. The waveform
record is actually contained in two portions, the waveform data and the
preambie. The waveform data is the actual data acquired for each point
in the specified source, The preambie contains the information for
interpreting the waveform data. This includes the number of poings
acquired, format of acquired data, and type of acquired data. The
preamble also contains the X and Y increments, origins, and references
for the acquired data, so that the raw data can be translated to time and
voltage values,

The values set in the preamble are determined when the :DIGITIZE
command is executed or the front panel store key is pressed. The
Preamble values are based on the settings of variables in the ACQUIRE
subsystem or the front panel setup if the store key is pressed. Although the
preamble values can be changed with a controller, the way the data was
acquired cannot be changed. Changing the preamble values cannot
change the type of data that was actually acquired, the number of points
actually acquired, ete. Therefore, extreme caution must be used when
changing any waveform preamble values to ensure the data will still be
useful. For example, setting POINTS in the preamble to a vaiue different
from the actual number of points in the waveform will result in inaccurate
data.

The waveform data and preamble must be read (by the contrelier) or sent
(1o the HP 54503A) with two separate commands, DATA and
PREAMBLE.

Sending consecutive :DIGITIZE commands may improve the data
throughpul. Refer to the Root Level Command :DIGITIZE for more
information,

Wevetorm Subsystem
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Data

Acquisition

Types

Normai
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There are three types of waveform acquisition that can be selected with
the :ACQUIRE:TYPE command. The three types are NORMAL,
AVERAGE, and ENVELOPE. When the data is acquired using the
DIGITIZE command the data is placed in the channel buffer of the
specified source,

After a DIGITIZE command the instrument is stopped. If the instrument
is restarted, aver the HP-IB or the Front Panel, the data acquired with the
DIGITIZE command will be overwritten.

Note

The on-screen time is divided into a specific number of
horizontal time points as defined by the ACQUIRE:POINTS
command. Each of these increments in time is referred (o as 4
time bucket with each time bucket having a fixed time associated
with'it.

Normal data consists of the last data point (hi¢) in each time bucket. This
data is transtoitted over HP-IB in a linear fashion starting with time
bucket 0 and going through time bucket n-1, where n is the sumber
returned by the WAVEFORM:POINTS query. Time buckets that don’t
have data in them return -1. Only the magnitude values of each data point
are transmitted, the time values correspozd to the position in the data
array. The first voltage value corresponds to the first time bucket on the
left of the CRT and the Jast value corresponds to the next to last time
bucket on the right side of the CRT.

HP 54503A
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Average Average data consists of the average of the first o hits in & time bucket,

Enveiope

HP 54503A
Brogramming

where 1 is the value returned by the ACQUIRE:COUNT query. Time
buckets that have fewer than n hits return the average of what data they do
have. If the :ACQUIRE:COMPLETE parameter is set to 100% then each
time bucket must contain the number of data hits specified with the

. ACQUIRE:COUNT command. Again, if a time bucket doess’t have any
data in it, it will return -1. This data is transmitted over the HP-IBine
linear fashion starting with time bucket 0 and procecding through time
bucket n-1, where p is the number returned by the

. WAVEFORM:POINTS query. The first value correspondstoa point at

the left side of the screen and the last vatue is one point awey from the
right side of the sereen.

Envelope data consists of two arrays of data, ons containing the minimum
of the first n hits in each time bucket and the other containing the
maximum of the first n hits in each time bucket, where n is the value
returned by the ACQUIRE:COUNT query. If a time bucket does not
have any hits in i, then -1 is returned for both the minimum and maximum
values. The two arrays are transmitted one at a time over the HP-IB
linearly, starting with time bucket 0 (on the left side of the CRT) and
proceeding through time bucket m-1, where m is the value returned by the
WAVEFORM:POINTS query. The array with the minimum values is
sent first. The first value of sach array corresponds to the data point on
the left of the CRT. The last value is one data point away from the right
side of the CRT.

The data is transferred from the channel buffer to a controller using the
WAVEFORM:DATA query.

Data is transferred into the instrument from 2 controller using the
WAVEFORM:DATA command. Envelope data can be transferred into
Waveform Memories 1 and 3, if WMEMORY 1 is specified as the source,
or Waveform Memories 2 and 4 if WMEMORY 2 is specified as the
source. The data is then transferred as two arrays. If Waveform Memory
11is specified as the source, the first array is transferred into Waveform
Memory 1 and the second array is transferred into Wavelorm Memory 3.
1f waveform Memory 2 is specified as the source, the first array is
transferred in Waveform Memory 2 and the second array is transferred
into Waveform Memory 4. The data type is then changed to normal for
each of the waveform memories,

waveform Subsystem
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Data sent from the HP 54503A is raw data and must be scaled for useful
interpretation, The values used to interpret the data arethe X and Y
references, X and Y origins, and X and Y increments. These values are

read from the waveform preamble.

The formula to convert a data value from waveform memories 1-4to &
voltage value is:

voltage = {(data value - yreference)*yincrement) + yorigin

The time value of a data point can be determined by the position of the
data point. As an example, the third data point sent with XORIGIN = 16
ns, XREFERENCE = 0, and XINCREMENT = 2 ns. Using the
formula:

time = [(data point number - xreference)*xincrement] + xorigin

would result in the following calculation:

time = [(3-0)*2ns] + 16 ns = 22ns.

HP 545034
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Data Format for
HP-IB Transfer

WORD Format
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There are four formats for transferring waveform data over the HP-IB.
Thase formats are WORD, BYTE, COMPRESSED, and ASCIL

WORD, BYTE, and COMPRESSED formatted waveform records are
transmitted using the arbitrary block program data format specified in
IEEE 4882, ASCII format block data does not use a block header.

When you use this format, the ASCII character string "#8<DD..D>"is
sent before the actual data. The 8 indicates how many <D >’s will follow.
The <D >s are ASCI] numbers, which indicate how many data bytes will
foliow.

For example, if 512 points were acquired the Block Header "#800000512"
would be seot. The 8 indicates that eight length bytes follow, 512 indicates
that 512 data bytes (binary) follow.

In the WORD format the number of data bytes is twice the sumber of
words (data points), The number of data points is the value returned by
the ‘WA VEFORM:POINTS? query. The number of data bytes s followed
by a scquence of bytes representing the data points, with the most
significant byte of each word transmitted first. In this format the data is
shifted so that the most significant bit after the sign bit contains the most
significant bit of the data. If there is a hole in the data, it will be
represented by the 16-bit value of -1. The range of data in the WORD
format is from 0 to 32640.

WORD format is useful in applications where the information 1 read
directly into an integer array in a controllet.

Word and ASCI! formatted data returns the most accurate data values,

waveform Subsystiem
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BYTE Format

COMPRESSED
Format

ASCH Format
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BYTE format allows only seven bits to be used to represent the voltage
values, with the first bit being the sign bit, If there is a hole in the data, it
is represented by a value of -1

BYTE formatted data will transfer over the HP-IB faster than WORD
formatted data, since one byte per peint is transferred in BYTE format
and two bytes per point are transferred it WORD format. BYTE
formatted data has less resolution than WORD formatted data.

The number of bytes transmitted when the format is COMPRESSED is
the same as the value returned by the WAVEFORM:POINTS? query.

Eight bits of resolution are retained in the COMPRESSED format. So
that a hole in the data may be represented, 2 data value of 255 is mapped
t0 254, and 255 is used to represent a hole. This mode will give greater
vertical precision than BYTE formatted data, with faster transfer times -
than WORD formatted data, but will probably require more time once
transferred to be unpacked.

ASCTI formatted waveform records are transmitted one value at a time,
separated by a comma. The data values traosmitted are the same as the
values sent in the WORD FORMAT except that they are converted to an
integer ASCI format (six or less characters) before being sent over the
HP.IB,

HP 54503A
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—am{ XREF erence? }
——{ YINCFement? } -
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801822

channel_pomber = 1,2 3, or4.

block_data_spec = A block of data in # format.
preamble_data = Refer to PREAMBLE comrand.
wmemory_number = An integer 1 through 4.

Figure 17-1. Waveform Subsystem Commands Syntax Diagram (continued)
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COUNt

R —
COUNt query

The ‘WAVEFORM:COUNT query will always return a 1 in this
instrument. This query is only included, in this instrument, for
compatibility with other Hewlett-Packard instruments.

The value returned for this query has no meaning for the HP 54503A.

Query Syntax:  :WAVsform:COUNt?
Returned Format:  [:WAVeiorn:COUNI) t<NL>

Example: DiM Cnt$[50)
OUTPUT 707:~WAVEFORM: COUNT?
ENTER 707;Cnt$
PRINT Crt$

HP 545034 Waveform Subsystem
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DATA

DATA

Command Syntax:
Example:

Query Syntax:

Waveform Subsystem
17-10

command/query

The :WAVEFORM:DATA command causes the instrument to accept 2
waveform data record over the HP-1B and store it in the previously
specified waveform memory, The waveform memory is specified with a
WAVEFORM:SOURCE command. Only waveform memories may have
waveform data sent to them.

Note

The format of the data being sent must match the format
previously specified by the waveforms preamble for the
destination mesmory.

The DATA query tells the instrument to output the waveform record

stored in the waveform memory or channel buffer, previously specified
with 2 :WAVEFORM:SOURCE command, over the HP-IB.

‘WAVetorm:DATA < binary block data In # format >
QUTPUT 707" WAV.DATA*

‘WAVeforrmni: DATA?

HP 54503A
- Programming
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DATA

Returned Format:  [WAVelorm:DATA] <binary block length bytes > <binary biock> < NL>

The following program moves data from the HP 543054 to the controlier
and then back to the HP 54503A with the :WAVEFORM:DATA query

and command.
Exampie:
10 CLEART07
20 t SET UP ACOUIRE SUBSYSTEM
a5 OUTPYT 707~ ACQUIRE:TYPE NORMAL: COUNT 1;POINTS 512
40 OUTPUT 707~ DIGITIZE CHANNELY" 1| STORE CHAN 1 DISPLAY TO WMEM 1

50 OUTPUT 707,~SYSTEM:HEADER OFF;;EQI ON®
60 OUTPUT 707 WAVEFORM BOURCE CHANNEL1;FORMAT WORD* ISELECT WAVEFORM DATA

10 ! SOURCE AND OUTPUT FORMAT

80 OUTPUT 707 WAVEFORM: DATA?"

B0 ENTER 707 USING "#,2A,8D";HeadersS, Bytes 1 READ LENGTH BYTE

100 Length = Bytes

110 Length = Langth/2

120 ALLOCATE INTEGER Waveform(1:Length)

130 ENTER 707 USING *#.W";Waveform{®) § ENTER WAVEFORM DATA TO INTEGER ARRAY
140 ENTER 707 USING KB End$ { ENTER TERMINATOR

150 DiM Preambie$[200] .

180 OUTPUT 707" WAV:PREAMBLE? | QUTPUT WAVE SOURCE PREAMBLE TO CONTROLLER
170 ENTER 707 USING *-K"Preambie$ ¢ ENTER PREAMELE INTO CONTROLLER

180 OUTPUT 707:“WAV:SOURCE WMEMDRY4" ICHANGE SOURCE TO WMEMORY 4

180 DUTFUT 707 USING *# K"~ WAVEFORM:PREAMBLE *;Preambles! SEND PREAMBLE FROM

200 | CONTROLLER TO WMEMORY 4

210 OUTPUT 707 USING *# k" WAVEFORM:DATA # 8000010247 ISEND HEADER

220 QUTPUT 707 USING "W\ WAVEFORM(®) t SEND WAVEFORM DATA TO WMEMORY 4

220 DUTPUT 707;:BLANK CHANNEL 1IVIEW WHMEMORYA4*! TUBN CHAN 1 CFF - WMEM 4 ON
230 END

Note

In program line 190, the space after
-WAVEFORM:PREAMBLE and before the quote mark is
necessary.

HP 54503A wWaveform Subsystem
Programming 17-11




FORMat

FORMat

Command Syntax:

Example:

Query Syntax:

Returned Format:

Example:

Wavetorm Subsystem
1712

command/query

The ‘WAVEFORM:FORMAT command scts the data trapsmission
mode for waveform data cutput. This command controls how the data is
formatted on the HP-IB when sent from the HP 54503A.

_ When the ASCII mode is selected, the data is ASCII digits with each data

value separated by a comma.

WORD formatted data transfers as 16-bit binary integers in two bytes,
with the most significant byte of cach word sent first.

BY'TE and COMPRESSED formatted data is transfered as 8-bit bytes.

The FORMAT query returas the current output format for transfer of
waveform data.

‘WAVaform: FORMat {ASCi | WORD | BYTE | COMPrassed}
QUTRUT 707:WAV:FORMAT WORD"
‘WavVstorm: FORMat?

[:‘WAValorm:FORMat] <mode> < NL>

“Where:

<made>::w {ASCil | WCRD | BYTE | COMPressed}

DIM Frmit${30]

QUTPUT 707 WAV.FORMAT?"
ENTER 707;Frmi$

PRINT Frrrt$

HP 54503A
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POINts

IR _
POINts query

The :WAVEFORM:POINTS query returns the points value in the
currently selected waveform preambie. The points vaiue is the number of
time buckets contained in the waveform selected with the
WAVEFORM:SOURCE command.

In most cases the number of time buckets actually acquired will be the
pumber of points set in the ACQUIRE subsystem. There ar¢ some sweep
speeds where the actual number of points will be less than requested.
These are shown below.

With the sweep speed set to 200 ps per division the number of poiats
actually acquired will be 32, 64, or 100.

With the sweep speed set to 2 ns per division the number of points
actually acquired will be 32, 64, 128, or 200.

With the sweep speed set to 5 ns per division the number of points
actually acquired will be 32, 64, 128, 256, or 500.

With the sweep speed set to 10 os per division the number of points
actually acquired will be 32, 64, 128, 256, 500, 512, or 1000.

Query Symtax:  :WAVetorm:PONs?
Returned Format:  [WAVeform:POINts] <valye> <NL>

Where:
<vaius > = number of sequired data points (integer - NRT format)

Example:  DimPs${50]
OUTPUT 707 WAV POINTST
ENTER 707:Ps$
PRINT P1s$

HP 54503A Waveform Subsystem
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PREamble
e ]

PREamble | command/query

The :‘WAVEFORM:PREAMBLE command sends a waveform preamble
{o the previously selected waveform memory in the instrument.

The PREAMBLE query sends a waveform prca,mbie to the controller
from the waveform source.

Command Syntax: WAVeform:PREamble <preambie biock>

Where:

<prsamble block> == <format NH1 >, <typs NA1>,<points NRT >, <count
NR1 >, <xincremant NRI >, <xorigin NR3>, <xrelerancs NR3 >, <yincrement
NR3>, < yorigin NA3>, < yrsferance NR3 >

Query Syniax: :WAVatorm:PREamble?
Returmned Format:  [:WAVatorm:PREambie] < praamble biock > <NL>

Where:

<preamble block > 1= <jormat NR1 >, <type NR1 >, <points NRY >, <gount
NR1 >, <xincrement NR3> < xorigin NR3 >, <xreference NR1 > , < yincrement
NR3>, < yorigin NR3 > , < yreterence NR1>

Where:

<format> o= 0 for ASCllformat
1 for BYTE format
2 for WORD format
4 for COMPRESSED format

<typs> .= 1 for NORMAL type
2 for AVERAGE type
3 for ENVELOPE type

Waveform Subsystem HP 545034
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Exampie:

Example:

PREamble

This example program uses both the command and query form of the
PREAMBLE command. First the preamble is queried (output to the
controller), Then the preamble is returned to the previously selected
waveform memory.

10 DIM Pre${120]

20 QUTPUT 707;"SYSTEM:HEADER OFF"

30 OUTPUT 707:"WAVEFORM: PREAMBLE?"

40 ENTER 707 USING *-K*Pre$

50 OUTRUT 707 USING *# IC;"WAV.PREAMBLE " FPre$
60 END

Note

In line 50 of the program example, a space is inserted berween
the word "PREAMBLE " and the closed quotation mark. This
space must be inside the quotation mark because in this format
(#,K) the data is packed together. Failure to add the space will
produce a word that is not a proper command word.

The foliowing program example brings the preamble in a numeric array.

10 DM Preamble[1:10)

20 OUTPUT 707;"SYSTEM:HEADER OFF

30 OUTPUT 707, "WAVEFQORM; PREAMBLE?"

40 ENTER 707 ;Preambie(®)

80 OUTPUT 707,"WAV:PREAMBLE “,Preambie {")

80 END

Waveform Subsystem
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SOURce

SOURce

Command Syntax:

Exampla:
Query Syntax:

Returned Format:

Exampie:

Waveform Subsystem
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command/query

The :‘WAVEFORM:SOQURCE command selects the channel or waveform
memory to be used as the source for the waveform commands.

The SOURCE query returns the currently selected source for th
waveform commands. :

:WAVelorm:SOURce {CHANnel{1| 2| 3 | 4} | WMEMory{112} 3| 4}}
OUTPUT 707, WAV:SOURCE WMEMORY3"

WAVetorm:SOURCe?

{:WAVeform: SOURca) <source > <NL.>

Where:

<source> 1= {CHANnei{1 2|3 |4} | WMEMory{1 1234}

DiM Sresi30]

. QUTBUT 707, WAVEFORM: SQURCE?Y

ENTER 707:5rc$
PRINT Src$

HP 54503A
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TYPE

AR
TYPE query

The ‘WAVEFORM:TYPE query returns the data type for the previously
specified waveform source,

Query Syntax: :WAVeform.TYPE?
Returned Format:  [WAVeform:TYPE] <mode > <NL>
Where:
<mode> 1= {AVERage | ENVelope | NORMal}

Example:  DIM Typ${30]
QUTPUT 707, WAVEFORM: TYPE?"
ENTER 707:Typ$
PRINT Tyo$

HE 54503A Wavelorm Subsystsm
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XINCrement
o R

XINCrement ' query

The :WAVEFORM:XINCREMENT query returns the s-increment value
currently in the preamble for the current specified source. This value is
the time difference between consecutive data points for NORMAL,
AVERAGE, or ENVELOPE data.

Query Syntax: :WAvVsform:XINCrament?
Returned Format:  [[WAVeform:XINCrement] <vaiue> <NL>

Where:
<vaius > = x4ncrement in the current preamble (exponential - NAS format)

Exampie: DM Xin$[50)
CUTPUT 707 WAV XINCREMENT?*
ENTER 707 Xin$
PRINT Xin$

Waveform Subsystem HP 545034
17-18 Programming




XORIgin

Query Syntax:

Returned Format:

HP 54503A
Programming

Example:

XORigin

query

The :WAVEFORM:XORIGIN query returns the x-origin value currently
in the preamble for the current specified source. This value is the time of
the first data point in the memory with respect to the trigger poiot.

‘WAVeform:XORigin®
[:WAVeform:XORigin} <vaiue > <NL>

Where:
<value > 1= x-origin vaiue cutrently in preambie {exponentis! - NR3 format}

DIM Xr$150) :
OUTPUT 707;“WAV.XORIGIN?*
ENTER 707;X1$

PRINT Xr$

Waveform Subsysiem
17-18




XREFerence

[

XREFerence

Query Syntax:

Returned Format:

Example:

Waveform Subsystem
17.20

query

The :WAVEFORM:XREFERENCE query returns the current
x-reference value in the preamble for the current specified source, This
value specifies the data point associated with the x-origin data value. For
the HP 54503A this value is always zero.

‘WAVeform: XREFerence?
[:WAVetorm:XAEFersnce] <value> <NL>

Where:

<valua> 2= x-reference value in the current prezmbie, aiways 0
{integer - NR1 format)

DIM XrA$[50)

GUTPUT 707;":WAV: XREFERENCE?"
ENTER 707:X4$

PRINT Xrf$

HP 54503A
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YINCrement

Query Syntax:

Returned Format:

HP 545034
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Example:

YINCrement

query

The :-WAVEFORM:YINCREMENT query rcturns the y-increment value
currently in the preamble for the current specified source. This value is
the voltage difference between consecutive data points.

‘WAVstorm:YINCremaent?
[WaVelorm:YINCrement] <value> <NL>

Where:
<valus > o= yincrement vatue in the cument preamble {sxponential - NR3 format)

DIM Yin§[50]

OUTPUT 707, WAV:YINCREMENT?*
ENTER 707.Yin$

PRINT Yin$

Waveform Subsysiem
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YORIgin

YORigin

. Query Syntax:

Returned Format:

Example:

Weaveform Subsystem

17-22

query

The :WAVEFORM:YORIGIN query returns the y-origin currently in the
preamble for the current specified source. This value is the voltage at
center screen.

‘WAVetorm: YORigin?
['WAVeform:YCRIgin] <vaiue > <NL>

Where:
<value> 1w y-origin in the current preamble {exponential -NR3 format)

Dim Yr${50]

OUTBUT 707~ WAV Y CRIGINT®
ENTER 707;Y1$

PRINT Yr$

HP 54503A
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YREFerence

PRI
YREFerence query

The :-WAVEFORM:YREFERENCE query returns the current
y-reference value in the preamble for the current specified source. This
value specifies the data point where the y-origin occurs.

Query Syntax: :WAveforrn:YREFerence?
Returned Format:  [WAVeform:YREFsrence] <valus> <NL>

Where:
<value> ;= y-refarence value in the current preambls {integer - NR? format)

Exampig; DM Yri${50]
DUTPUT 707;"WAV:YREFERENCE?
ENTER 707:Y1$
PRINT Yri§

HP 54503A Wavetorm Subsystem
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One of the HP 54503A°s primary features is its ability to make automatic
measurements on displayed waveforms. This appendix provides etails on
how automatic measurements are calculated and offers some tips on bow
to improve results.

Measurements typically should be made at the fastest possibie sweep
speed for the most accurate measurement results. The entire portion of
the waveform that is to be measured must be displayed on the
oscilloscope. That is:

e atleast one compiete cycle must be displayed for period or frequency
measurements

o the entire pulse must be displayed for width measurements -

e the leading edge of the waveform must be displayed for risetime
measurements and all other edge measurements

o the trailing edge of the waveform must be displayed for falitime
measyrements and all other edge measurements Co

1f more than one waveform, edge, or pulse is displayed, the measurements
are made on the first (leftmost) portion of the displayed waveform, that
can be used. If there are not enough data points the oscilloscope will
display < with the measurement results. This is 1o remind you that the
results may not be as accurate as possible. It is recommended that you
re-scale the displayed waveform and make your measurement again.

Algorithms
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Automatic
Top-Base

Edge Definition
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A-2

When any of the standard measurements are requested, the HP 54503A
first determines the top-base voltage levels at 100%-0%. From this
information, it can determine the other important voitage values (10%,
90%, and 50%) needed to make the measurements. Thbe 10% and 90%
voltage values are used in the risetime and falltime measurements as well
as in all other edge measurements. The 10% and 90% values are also
used to determine the 50% value. The 50% voltage value is used for
measuring frequency, period, pulse width, and duty cycle.

Top-Base is the beart of most automatic measurements. It isusedto
determine Viop and Vbase, the 0% and 100% voltage levels at the top and
the bottom of the waveform. From this information the oscilloscope can
determine the 10%, 50%, and $0% points, which are also used in most
measurements. The top or base of the waveform is not necessarily the
maximum or minimum voltage present on the waveform. Consider a pulse
that has slight overshoot. It would be wrong to select the highest point of
the waveform as the top since the waveform normally rests below the
perturbation,

Top-Base performs a histogram on the waveform and {inds the most
prevaient point above and below the waveform midpoint. The most
prevalent point is one that represents greater than approximately 5% of
the-totai display points (501) and is considered to be either the top of
base. If no point accouats for more than 5% of the total, then the top is
chosen as the absoiute maximum and the base is chosex as the absolute
minimum,

Both rising aad falling edges are defined as transitional edges that must
¢ross three thresholds.

A rising edge must cross the lower thresheid ina pesitive direction
(defining it as a rising edge), cross the mid threshold {any number of
crossings, both positive and negative are permissible) and then cross the
apper thresheid without any crossing of the lower thresnold.

HP 54502A
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A falling edge must cross the upper threshold in 2 negative direction,
cross the mid threshold (any number of times), and then cross the jower
threshold without crossing the upper threshold.

Note

Most time measurements are made based on the position of the
first crossing of the middle threshold.

Algorithm Following are the definitions that all measurements are based oa:
Definitions

delay There are three types of delay measurement:

s jitter
e standard
o user-defined

Jitter occurs only under the following circumstances:

o standard/user-defined key is set to standard
e two delay parameters are the same
e display mode is envelopes

if
first edge on minimum waveform is rising

then
delay = mid-threshold of first rising edge of max wavelorm minus
mid-threshold of first rising edge on min waveform

else
delay = mid-threshold of first falling edge on min waveform
minus mid-threshold of first falling edge on max waveform

HF 54503A Algorithms
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The standard delay measurement occurs when in the standard mode (not
user-defined) and is not a jitter measurement.

standard delay = mid-threshold of the first edge of second
parameter minus mid-threshold of the first edge of the first

parameter
Note

Negative delay is possible

User defined delay = second channel edge minus [irst ¢hannel
edge :

+ width  The + width algorithm has standard and user-defined considerations,

i)
first edge is rising

then
+ width = mid-threshoid crossing of first falling edge -

mid-threshold crossing of first rising edge

eise
+ width = mid-threshold crossing of second falling edge -

mid-threshotd crossing of first rising edge

User-defined is the same as Standard definition except user-defined
threshold.

HP 545034
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- width  The - width algorithm has standard and user-defined considerations:

Period

Frequency
Duty Cycle

Risetime
Fellitime
Vimax
Vrmin
Vop

Viap

HP 54503A
Programming

then

first edge Is rising

then

-width = second rising edge - first falling edge

else

~width = first rising edge - first falling edge

first edge is rising

period = second rising edge - first rising edge

eise

period = second falling edge - first falling edge
frequency = 1l/period

duty cycle = (+ width/period) * 100
Note

+ width is always calculated using mid-threshold.

risetime = time at upper threshold - time at lower threshoid
falltime = time at lower threshold - time at upper threshold
Viax = voltage of the maximum peint on screen

Vamin = voltage of the minimum point on screen

Vp.p = Vimex - Viain

Viop = most prevalent point above waveform midpoint

Algorithms
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Vboase Viase = most prevalent point below waveform midpoint
Vamp Vamp # Viop - Vbase

Vig Average voltage of the first cycle of the displayed signal is measured. Ifa
complete cycle is not present the oscilloscope will average all data points.

Vims The rms voltage of the first cycle of the displayed signal is measured. Ifa
complete cycie is not present, the measurement will compute rms on all
data points.

Yrms (ae) = { ¥/n 2" je1 V;za Un Tt Vj}m

Algorithms HP B4503A
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Message Communication

and System Functions
5005000 AR I

Protocols

Functional Elements
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This appendix describes the operation of instruments that operate in
compliance with the IEEE 488.2 standard. Instruments that are
compatible with IEEE 488 2 must also be compatible with [EEE 488.1,
however IEEE 488.1 compatible instruments may or may not conform to
the IEEE 4882 standard. The IEEE 488.2 standard defines the message
exchange protocols by which the instrument and the controlier will
communicate. It also defines some common capabilities, which are found
in all IEEE 488.2 instruments. This appendix also contains a few items
which are not specifically defined by IEEE 488.2, but deal with message
communication or system functions.

The protocols of IEEE 488.2 define the overall scheme used by the
controlier and the instrument 1o communicate. This includes defining
when it is appropriate for devices to talk or listen, and what happens when
the protocol is not followed.

Before proceeding with the description of the protocol, a few system
components should be undersicod..

Input Buffer. The input buffer of the instrument is the memory area
where commands and queries are stored prior to being parsed and
executed. It allows a controller to send a string of commands to the
instrument which could take some time to execute, and then proceed to
talk to anotber instrument while the first is parsing and executing
commands. The HP 54503A’s input buffer will hold 300 characters, or
bytes of data.

Message Communication and System Functions
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Protocol Overview

Protocol Operation

Output Queue. The output queue of the instrument is the memory arca
where all output data ( <responsc messages > ) arc stored untif read by
the controller. The HP 54503A’s outpat queue will bold 300 characters,
however the instrument will handle block data of greater than 300
characters where appropriate.

Parser. The instrument’s parser is the component that interprets the
commands sent to the instrument and decides what actions should be
taken. "Parsing" refers to the action taken by the parser to achieve this
goal, Parsing and executing of commands begins when either the
instrument sees a < program message lerminator > (defined later in this
appendix) or the input buffer becomes full. If you wish to send a long
sequence of commands to be executed and then talk to another
instrument while they are executing, you should send all the commands
before sending the < program message terminator >.

The instrument and controlier communicate using < program message >5§
and <response message >s. These messages serve as the containers into
which sets of program commands or instrument responses are placed. .

< program message > are sent by the contreller to the instrument, and

< response message > s are sent from the instrument to the controller in
response to a query message. A "query message” is defined as being a

< program message > which contains one or more queries. The
instrument will only talk when it has received a valid query message, and
therefore has something to say. The controller should only attempt to
read a response after sending a complete query message, but before
sending another < program message>. The basic rule to remember is
that the instrument wiil oniy talk when prompted to, and it then expects to
talk before being told to do something else.

When the instrument is turned on or when it receives a device clear
command, the input buffer and output queue are cleared, and the parser
is reset to the root leve! of the command tree.

The instrument and the controller commuricate by exchanging complete
< program message > s and <response message >s. This means that the
controiler should always terminate a < program message > before
attempting to read a response. The instrument will terminate <response
message > s except during a hardcopy output.

Message Communication and System Functions HP 54503A

B-2

Programming




If a query message is sent, the next message passing over the bus should be
the <responsc message>. The controlier should always read the
complete <response message > associated with a query message before
sending another < program message > to the same instrument.

The instrument allows the controlier 1o send multiple queries in one query
message. This is referred to as sending a "compound query.” As will be
noted later in this appendix, multiple queries in a query message are
separated by semicolons. The responses to each of the querissina
compound query will also be separated by semicolons.

Commands are executed in the order they are received. This also applies
to the reception of the group execute trigger (GET) bus command. The
group execute trigger command shouid not be sent in the middie of &

< Program message >,

Protocol Exceptions  If an ervor occurs during the information exchange, the exchange may not
be completed in a normal manner, Some of the protocol exceptions are
shown below.

Addressed to talk with nothing to say. If the instrument is addressed to
talk before it receives a query, it will indicate a query error and will not
send any bytes over the bus. If the instrument has nothing to say because
queries requested were unable to be executed because of some error, the
device will not indicate a query error, but will simply wait to receive the
next message from the controller,

Addressed to talk with ne listeners on the bus. If the instrument is
addressed to talk and there are no listzners on the bus, the instrument will
wait for a listener to listen, or for the controller to take control. '

HP 54503A Mesgsage Communlcation and System Functions
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Command Error. A command error will be reported if the instrument
detects a syntax error or an unrecognized command header.

Execution Errer. An execution error will be reported if a parameter is
found to be out of range, or if the current settings do not allow execution
of a requested command or query.

Device-specific Error. A device-specific error will be reported if the
instrument is unable to execute a command for a strictly device dependent
reason.

Query Error. A query error will be reported if the proper protocot for
reading a query is not followed. This includes the interrupted and
unterminated conditions described below.

Unterminated Condition. If the controller attempts to read a < response
message > before terminating the < program message >, a query crror -
will be generated. The parser will reset itself, and the response will be
cleared from the output queue of the instrument without being sent over
the bus.

Interrupted Condition. If the controller does not read the entire

< response message > generated by a query message and then attempts to
send another < program message >, the device will generate a query
error. The unread portion of the response will then be discarded by the
instrument, The interrupting < program message > will not be affected.

Buifer Deadlock. The instrument may become deadlocked if the input -
buffer and output queue both become full. This condition can occur if a
very long < program message > is sent containing queries that generate a
great deal of response data. The instrument cannot accept any mors
bytes, and the controller cannot read any of the response data eatil it has
completed sending the entire < program message >, Under this
condition the instrument will break the deadlock by clearing the output
queue, and continuing to discard responses until it eomes to the end of the
current < program message >. The query error bit will also be set.

Message Communication and System Functions HP 54503A
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Syntax
Diagrams

Syntax
Overview
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The syntax diagrams in this appendix are similar to the syntax diagrams in
the IEEE 488.2 specification. Commands and querics are sent to the
instrument as a sequence of data bytes. The allowable byte sequence for
cach functional element is defined by the syntax diagram that is shown
with the element description.

The allowable byte sequence can be determined by following 2 path in the
syntax diagram. The proper path through the syntax diagram is any path
that follows the direction of the arrows. If there is a path around an
element, that clement is optional, If there is a path from right to left
around one or more clements, that element or those elements may be
repeated as many times as desired. '

This overview is intended to give a quick glance at the syntax defined by
IEEE 488.2. It should allow you 1o understand many of the things about
the syntax you need to know. This appeadix also contains the details of

the IEEE 488.2 defined syntax.

IEEE 488.2 defines the blocks used 1o build messages which are sent to
the instrument. A whole string of commands can therefore be broken wp
into individual components.

Message Communication and System Functions
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Figure B-1 shows a breakdown of an example < program message>.
There are a few key items to potice:

1

A semicolon separates commands from one another. Each <program
message unit > serves as a container for one command, The
< program message uait > are separated by a semicolon.

A <program message > is terminated by a <NL.> {new line), a
<NL > with EOI asserted, or EOI being asserted on the last byte of
the message. The recognition of the < program message terminator >,
or < PMT >, by the parser serves as a signal for the parser to begin
execution of commands. The < PMT > also affects command tree
traversal {sce the Programming and Documentation: Conventions
chapter),

. Multiple data parameters are separated by a comma,

. The first data parameter is separated from the header with one or more

spaces.

. The header MEAS:SOURCE is a compound header. It piaces the

parser in the measure subsystem until the <NL > is encountered.

Message Communication and System Functions HP 54503A
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Device Listening The listening syntax of TEEE 488.2 is designed to be more forgiving than
Syntax the talking syntax. This allows greater flexibility in writing programs, as
well as allowing them to be easicr to read.

Upper/Lower Case Equivalence. Upper and lower case letters are
equivalent. The muemonic RANGE bas the same s¢mantic meaning as the
mnemonic range.

<white space> . < white space > is defined to be one or more characters
from the ASCII set of 0 - 32 decimal, excluding 10 decimal (NL). <white
space > is used by several instrument listening components of the syntax.

It is usually optional, and can be used to increase the readability of a
program.

<white space Z »

charactler>

34120/038

Figure B-2. <white space>

Message Commurﬁcation and System Functions HP 54503A
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< program message>. The <program message > is a compiets message
to be sent to the instrument. The instrument will begin executing
commards once it has a complete < program message >, or when the
input buffer becomes full. The parser is also repositioned to the root of
the command tree after executing a complete < program message >,
Refer to the Tree Traversal Rules in the Programming and
Documentation Conventions chapter for more details,

<progrom
message uynit
separotor>

<progrom
message
Lerminators

<program 1
messOQe unitd>

HALID/E X

Figure B-3. <program message >

< program message unit >. The < program message unit> isthe
container for individual commands within a < program message >.

1

1 Ceommand messoge unity

<GUery messoge unit>

W 120/8L 40

Figure B-4. < program message unit >

HP 54503A Message Communication and System Functions
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<progrom datlo
sepgratar>

USSR R

<pragrom
header
separgtor>

<o ommand
progrom
neader>

<program dotad pr—efmm——fe

v [3d1 0 R

Y

Figure B-5. <command message unit>

<progrom date
separglor?>

<program
heoder
separotor>

<guery
progrom
hegaer>

<pragram data> -—---—'—--P-_

s 5412078, 43

Figure B-6. <query message unit>

< program message unit separator>. A semicolon separates < program
message unit >s, or individual commands.

< command program header /< query program header>. These
elegients serve as the headers of commands or gueries. They represent

the action to be taken.

Message Communication and System Functions HP 54503A
: Programming
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<white spoce>

@...

120/ 43

Figure B-7. < program message unit separator >

——— Cwh i le SpaCed> (

 J

<simple command
progiom header>

<compoung command
progrom hegder >

<gommon cormand
progrom headsr>

. ———

Figure B-8. <command program header>

HIO/H A
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Where < simple command program hesder> is defined 15

. <progrom

v . ————
muemyni c>

341 20/ 43

Where <compound command program header> is defined 25

<pragr Lprogr
prog _cm prog .orn
mnemonic> maemon i >

S4e20s8m 48

Where <common command program header> is defined as

<program .
maemon i &>

S4t20M 4

Where < program mnemonic> is defined a5

<upper/icwer
case gipha>

! <upper/iower \ ﬁ .

case aipna> ™ "\":/_ (

<digity -—J

SH100/00 45
Where < upper/lower case ajpha > is defined as a single ASClI encoded bg;u‘in the range
41-3A, 61+ 7A (65 - 90, 97 - 122 decimal).

Where < digit > is defined a3 a single ASCII encoded byte in the range 30 -39 (48 - 57
decimal).

Where {_) represents an “underscore’, a single ASCl-encoded byte with the vaive 5F (95
decimai).

Figure B-8. <command program header> {continued)

Message Communication and System Functions HP 54503A
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<white spoced>

<gimple Query
progrom hegder>

<eompound query
proegrom heoder> b

Leomman Query
program headerd>

e

Where «<simple query program header> is defined as

<progrom
mnemonic>

3e1O/mLeE

—(~

Where < compound guery program header> is defined 23

Lprogram
maemani c>

S4120/W 40

<progrom
mhemonic>

O

$4 12070 44

Where <commaon query prograt header > is defined as

_.@_.

<program
maemon £

54 (20 4%

Figure B-9. <guery program header >

—(7 —
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< program data>. The <program data> clement represents the

possible types of data which may be sent to the instrument. The

HP 54503A will accept the following data types: < character program
data >, <dccimal numeric program data >, < suffix program data >,
< string program data >, and <arbitrary block program data >,

<eharacler
program data>

<decimal numeric
program dgtce>

<suffix
progrom data>

<string
pragram date>

<arbilrory

block
pragram cglo>

Figure B-10. <program daia>

<progrom
ramamoni e

481 20/M A8

S

5412Q/BL87

Figure B-11. <character program data>
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<white

L space> J 1 hant <exponent>

e Cmarnlissad

Y
Y

M 120w, a9
Where <mantissa > is defined as
<gptiona! . i ..
(——» digits> <digity»
L “aptfone
Lo - 5412070 48
Where <optional digin> is defined as
cgigit> \—L—’
SarromLby J
Where <exponent> is defined as
Eie <while spoce> <digit> o
[ 44 1 20K, 30
Figure B-12. < decima! numeric program daia >
HP 54503A Message Communication and Sysiem Functions
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T <while spoce>

)

Y

-l cautffin myit> l— cauffix unit>

S4120/B.52

Figure B-13. <suffix program data >

Suffix Multiplier. The suffix multipliers that the instrument will accept
are shown in table B-1. .

Table B-1. <suffixmuit>

Value

" Maemonic

1E18
1E15
1E12
1E9
1E6
1E3
1E-3
1E-6
1E-9
iE.12
1E-15
1E-18

EX
PE

»mmzcgw§m%

Suffix Unit. The suffix units that the instrument will accept are shown in

table B-2.

Table B-2. <suffixunit>

Suffix Referenced Unit
A% Volt
S Second

Message Communication and System Functions
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|

/-.-O-.- <inserted' >

<non~gingie
Quote char>

|

<insertied >

Serememm—————————————

<non=-goudie
quote char>

P
——

54120859
Where <inserted'> is defined as a single ASCH character with the value 27 (39 decimai).

Where <non-single quote char> is defined as a single ASCII characier of any value except
27 {39 decimaly.

Where <inserted™> is defined as a singie ASCII character with the value 22 (34 decimal).

Where <non-double quote char> is defined as a single ASCII character of any vilue
except 22 (34 decimal).

Figure B-14. <gming program datg >

HP 54503A Message Communication and System Functions
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<non-rero . L l <8-pil
<digit> o dote byte>

ALttt ettt

3 digit> i ‘

o
o

<Bbit
e dale byle> NL

l 54 100/8L 54

Y

Where <non-zero digit > is defined a5 a single ASCIH encoded byte in the range 31 - 39 (49
- 57 decimal),
Where <8-bit byte> is defined as an 8-bit byte in the range 00 -ff (0 - 255 decimal).

Figure B-15. <arbitrary block program data >

< program data separator>. A comma separates multiple data
parameters of a command from one another,

U ——— L

——T—b <white spoced —(—-—-Ov—h <mhitle spoced
]

o 145 20/ 8L 55

Figure B-16. <program data separator >
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< program header separator >. A space (ASCI decimal 32) separates
the header from the first or only parameter of the command,

——— LWRILE EpACED el

S YZO/BL 06

Figure B-17. < program header separator >

< program message terminator>. The < program message terminator >
or <PMT > serves as the terminator to a complete < program message >.
When the parser sees a complete < program message > it will begin
execution of the commands within that message, The <PMT > also resets
the parser to the root of the command tree,

e END

<NL> END

T—h <waile space>

~ = <NL >

| |

S41PG/M T

While <NL > is defined as a single ASCli-encoded byie 0A (10 decimal).

Figure B-18. < program message terminator >
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Figure B-19. <response message> Tree
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Device Talking Syntax The talking syntax of IEEE 488.2 is designed to be more precise than the

HP 54503A
Programming

listening syntax, This allows the programmer to write routines which can
more casily interpret and use the data the instrument is sending. One of
the implications of this is the absence of <white space > in the talking
formats. The instrument will not pad messages which are being sent to the
controller with spaces.

< response message > . This element serves as a complete response from
the instrument. It is the result of the instrument executing and buffering
the results from a complete < program message >. The complete

< response message > should be read before sending another < program
message > to the instrument. .

<response
messoge unit
senarator>

<response massage
terminotor>

<response
message wnii>

S4TI0/8LEY

Figure B-20. <response message>

< response message unit> . This element serves as the container of
individual pieces of a response. Typically a < query message unit > will
generate one < responrse message unit >, although a < query message
unit > may generate multiple < response message unit > 5.

<response header >, The <response header >, when returned, indicates
what the response data represants,

Message Communication and System Functions
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<simple
response s
heoder>

_—
Y

<compound
Nt rasponge e

header>

header>

IZU/RLES

Whers <simple response magnomic > i defined as

<respen
ponse ;
mnemonicy>

SATZOM S

Where <compound response header > i§ defined as

—ry
il

<response
memani t>

<ooemmon
i rasponse L

<r fn
espense |
mramonic>

S4170/0.60
Where <common response header > is defined as
S S —
x ] <r !!SBD!? e
’ E ) mneman >
3412078681
Figure 8-21. <responsemessage anit>
HP 54503A
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Where < response maemotic > is defined &5
'd N

4

<upper

cose alpha> . ]
e b4 s

)
T/

upper
cose ofpho>

<digit»

hY P

Where <uppercase alpha > is defined as » singie ASCI encoded bﬁ?m?mp 41-5A
(65 - 90 decimal).

Where () represents an *underscore®, a singie ASCII encoded byte with the vajue SF (35
decimal). '

Figure 3-21. <response message unit> {continued)

<response data>. The <response data> element represents the
various types of data which the instrument may return. These types
include: <character response data>, <nrl pumeric response data >
(integer), <unr3 numeric response data> (exponential), <string response
data >, <definite length arbitrary block response data >, and < arbitrary
ASCIl response data>. '

<r ons
" #3ponse "
memonicr

1z e}

Figure B-22. < character response data >

<digii» —

BEOABSY

Figure B-23. <nrlnumeric response data >
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<dighty i.@—[ <digit>

=r<:§;:}— 1\__mm-iigéii::}>-mjﬁvlr <digit> —-:l—lr

Figure B-24. <nr3numeric response data >

|

<ingerted”>

<nonwdoudie
uote char>

IR

Lar20/M 88

Figure B-25. <string response data >
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|
|

<nan-zero .

o <B=pit
dale byle>

digit> Lt <digil>
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41207987

Figure B-26. < definite length arbitrary block >

—
-

<ABDTI
gdoto byie>

B4 SZO/ I N8

2o

Where < ASCII data type > represents any ASCli-encoded byte except <NL> (0A, 10
decimat).

1. The END message provides an umambiguous terminstion 1o an element that containg
arbitrary ASCI] cheracters.

2. The TEEE 488.1 END message serves the dual function for terminating this elemént as
well as terminating the < RESPONSE MESSAGE >. 1t is only sent ones with the jast
byte of the indefinite block data. The NL is presented for consisiency with the

<RESPONSE MESSAGE TERMINATOR >,

Figure B-27. <arbitrary ASCH response data >

<response data separator>. A comma separates multiple pieces of
response data within a single < response message unit>,

SRIZO/BLAS
Figure B-28, <response data separator>
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< response header separator>. A spacc (ASCI decimal 32) delimits the
response header, if returned, from the first or only piece of data.

WZOBTD

Figure B-29. <response header separalor >

unit separator >. A semicolon delimits the
unit > s if multiple responses are returned. .

.__.@—.

saza/e

< response message
< response message

Figure B-30. <response message unit separator>

< response message terminator>. A <response message terminator >
(NL) terminates a complete < response mEssage>. 1t should be read
from the instrument along with the response itself.

Note

If you do not read the <response message terminator > the
HP 545034 will produce an internipted error on the next message.

Message Communication and System Functions HP 54503A
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Common
Commands
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IEEE 4882 defines a set of common commands. These commands
perform functions which are common to any type of instrument. They can
therefore be implemented in a standard way across a wide variety of
mstrumentation. All the common commands of IEEE 488.2 begin with an
asterisk. There is one key difference between the IEEE 488.2 common
commands and the rest of the commands found in this instrument. The
IEEE 488.2 common commands do not affect the parser’s position within
the command tree. More information about the command tree and tree
traversal can be found in the Programming and Documentation
Conventions chapter,

Table B-3. HP 545034 's IEEFE 4882 Common Commaends

Command Command Name
*CLS Clear Status Command
*ESE Event Status Enable Command
*ESE? Event Status Enable Query
*ESR? Event Status Register Query
*IDN? Identification Query
*IST? Individual Status Query
*LRN? Learn Device Setup Query
*OPC Operation Complete Command
*OPC? Operation Complete Query
*OPT? Option Identification Query
*PRE Paraliel Poli Enable Register Enable Command
*PRE? Parallel Poll Enable Register Enable Query
*RCL Recall Command
*RST Reset Command
*SAV Save Command
*SRE Service Request Eaable Command
‘SRE? Service Request Enable Query
*STB? Read Status Byte Query
*TRG Trigger Command
*TST? Self-Test Query
*WAT Wait-to-Continue Command

Message Communication and System Functions
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Status Reporting - C

introduction The status reporting features which are available over the HP-IB include
the serial and paraliel polls. IEEE 4882 defines data structures,
commands, and common bit definitions for cach. There are also
instrument defined structures and bits.

The bits in the status byte act as summary bits for the data structures
residing behind them. In the case of queues, the summary bit is set if the
queue is not empty. For registers, the summary bit is set if any enabled bit
in the event register is set. The events are enabled via the corresponding -
event enable register, Events captured by an event register remain set
until the register is read or cleared. Registers are read with their
associated commands. The "*CLS" command clears all event registers
and all queues except the output queune. If “*CLS" is sent immediately
following a < program message terminator >, the output queue will also
be cleared,

HP 545034 Status Reporting
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Figure C-1. Status Reporting Data Structures
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BHit Definftions MAY - message avaliable. Indicates whether there is a response in the

HP 54503A
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output quene.

ESB - event status bit. Indicatzs if any of the conditions in the Standard
Event Status Register ars set and enabled.

MSS - master summary status. Indicates whether the devics has a reason
for requesting service. This bit is returned for the *STB? query,

RQS - request service. Indicates if the device is requesting service. This
bit is returned during a serial poll. RQS will be set to 0 after being read
via a-serial poll (MSS is not reset by *STB?).

MSG - Message, Indicates whether there is 2 message in the message
quene,

PON - power on. Always 0 in the HP 545303A.
URQ - user request. Indicates whether a front panel key has been pressed.
CME - command error. Indicates whether the parser detected an error.

EXE » execution error, Indicates whether a parameter was out of range,
or inconsistent with current settings, )

DDE - device specific error. Indicates whether the device was unabie to
complets an operation for device dependent reasons.

QYE - query error. Indicates whether the protocol for queries has bzen
violated.

RQC - request control. Indicates whether the device is requesting
control. The HP 54503A will never request control.

OPC - operation complete. Indicates whether the device has completed
al! pending operations,

LCL -Jocal. Indicates whether a remote to local transition bas occurred.

Status Reponting
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Key Features
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TRG - trigger. Indicates whether a trigger has been received.
LTF - limit test failure. Indicates whether a limit test failure has occarred,
A few of the most important features of Status Rzporting are shown below.

Operation Complete. The TEEE 488.2 structure provides one technique
which can be used to find out if any operation is finished. The *OPC
command, when sent to the instrument after the operation of interest, will
set the OPC bit in the Standard Event Status Register. If the OPC bit and
the RQS bit have been enabled, a service request will be geaerated.

CUTPUT N07,"*SRE 32; "ESE1*  lensbles an OPC service request

OUTPUT 207, DIG CHAN1 ; *OPC™ linitiates data acquisition, and
lwill generate & SRQ when the
laequisition is compiete

The Trigger Bit. The TRG bit indicates if the device has received a
trigger. The TRG event register will stay set after receiving a trigger until
it is cleared by reading it or using the *CLS command. If your application
needs to detect multiple triggers, the TRG event register must be cleared
after each one,

If you are using the Service Request to interrupt a program or controller
operation when the trigger bit is set, then you must clear the svent register

after each time it has been set.
OUTPUT 7" SRE 1" 1 enables & trigger service request.

1 the next trigger will generate an SRQ.
OUTPUT W7~ TER?Y ! queries the TRG event register, thus
ENTER WT:AS T clearing it.

!the next trigger can now generate an

1SRQ

Status Byte. If the device is requesting service (RQS set), and the
controiler serial polls the device, the RQS bit is cleared. The MSS bit
(read with “STB?) will not be cleared by reading it. The status byte is not
cleared when read, except for the RQS bit.

HP 548034
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Serial Poll

Using Seria! Poli
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The HP 54503A supports the IEEE 488.1 serial poll feature, When 2
serial poll of the instrument is requested, the ROS bir is returned ca bit 6
of the status byte.

This example will show how to use the scrvice request by conducting &
serial poll of all instruments on the bus. In this example, asseme that

there are two instraments on the bus; an oscilloscope at address 7anda
printer at address 1. These address assumptions are made throughout this
manual, and it is also assumed that we are operating on Interface Select
Code 7.

The program command for serial poll using HP BASIC4.0 s
Stat=SPOLL{(707). The address 707 is the address of the oscilloscope in
this example. The command for checking the printer is

Stat = SPOLL{701) because the address of that instrument is 01 on bus
address 7. This command reads the contents of the HP-IB Status Register
into the variable called Stat. At that time bit 6 of the variable Stat can be
tested to see if it is set (bit 6=1).

The serial poll operation can be conducted in the following manner,

1. Enable interrupts on the bus. This allows the controlier to “see” the
SRQ line,

2. If the SRQ line is high (some instrument is requesting service) then
check the instrument at address 1 to see if bit 6 of its status register is

high,

3. Disable interrupts on the bus.

Status Reporting
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4. To check whether bit 6 of an instruments status register is high, use the
following command line.

IF BIT (Stat, ) then

5. I bit 6 of the instrument at address 1 is not high, then check the
instrument at address 7 to see if bit 6 of its status register is high,

6. As soon as the instrument with status bit 6 high is found, check the
rest of the status bits to determine what is required.

The SPOLL(707) command causes much more to kappen on the bus than
simply reading the register, This command clears the bus, automatically
addresses the talker and listener, sends SPE (serial poll enable) and SPD
(serial poll disable) bus commands, and reads the data. For more
information about serial poll, refer to your controller manual, and
programming language reference manuals.

After the serial poll is completed, the RQS bit in the HP 54503A Status
Byte Register will be reset if it was set. Once a bit in the Status Byte
Register is set, it will remain set until the status is cleared with a *CLS
command, or the instrurnent is reset. If these bits do not get reset, they
cannot generate another SRQ,

HP 345034
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Parallel Poll
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Paralle] poll is a controller initiated operation which is used to obtain
information from several devices simultaneously. When a controlier
initiates a Parallel Poll, each device returns a Status Bit via one of the DIO
data lines. Device DIO assignments are made by the controller using the
PPC (Parallel Poll Configure) sequence. Devices respond either
individually, cach on a separate DIO line; collectively on a single DIO
line; or any combination of these two ways. When responding colisctively,
the result is a logical AND (True High) or 2 logical OR (True Low) of the
groups of the status bits.

Figure C-2 shows the Paraliel Poll Data Structure. The summary bit is
sent in response to & Parallel Poll. This summary bit is the "ist” (Individual
Status) local message.

The Paralle] Poll Enable Register determines which events are
summarized in the individual status local register. The *PRE (Parallel
Poll Register Enable) command is used to write to the enabie register and
the *PRE? query is used to read the register. The *IST? query can be
used to read the "ist" without doing a paralie] poll.

Status Reporling
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REFER TO SERIAL POL%. STATUS REPORTING
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Figure C-2 Parallei Poll Data Structure.
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Poliing HP-B Devices. M&M5MMM&MWMMM
Coviors e coamectss o e bus, Em&mlmmapamv)m
bcprogamcdwrﬁpmdwﬁhmcﬁzofmwhcnpnﬂdpoﬂcd
This makes it possihie to obcain the stams of several devices in one
operation. If a device responds affirmatively to a parallel poll, more
information about its specific status can be obtained by conducting a serial
poll of the device.

Configuring Parallel Certain devices, including the HP 54503A, can be remotely programmed
Poli Responses by a controlier to respond to a parallel poll. A device which is currently
programmed for a paraliel poll responds to the poll by placing its current
status an one of the bus data lines. The response and the date-bit number

SR B oAl T e FEC (Pl B Qg viseses,

MR B i IR SRR e, B e
RREARN LA i 5 e I i A e, B aegeend Wi y
wepwran T wateence :

Exampie:  ASSIGN §Devics to 707
PPOLL CONFIGURE @Device;Mask

The value of Mask (any numeric expression can be specified) is first
roundzd and then used to configure the device’s paraliel response. The
least significant 3 bits {bits 0 through 2) of the expression are used to
determine whick data line the device is to respond on (place its status on),
Bit 3 specifies the “true” state of the parallel poll response bit of the
device, A value of 0 implies that the device’s response is O when its status

bit message is true.

Example: The following statement configures the device at address 07 on the
interface select 7 to respond by placing a 0 on DIO4 when its status

response is “true.”

PPOLL CONFIGURE 7074

HP 54503A Status Reporling
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Conducting a Parallel The PPOLL (Parallei Poll) function returns a single byte containing uja to
Poll 8 status bit messages for all devices on the bus capable of responding to

Exampie:

Disabling Paraliel Poll
Responses

Exampies:

HP.|B Commands

Status Reporting
C-10

the poll. Each bit returned by the function corresponds to the status bit of
the devices(s) configured to respond to the paralie] poll {one or more
devices can respond on a single line), The PPOLL function can only be
executed by the controller. It is initiated by the simultaneous assertion of
ATN and EOI

Response = PPOLL(7)

The PPU (Paralicl Poll Unconfigure) statement gives the controller the
capability of disabling the parallel poll response of one or more devices on
the bus.

The following statement disables device five only:

PPOLL UNCONFIGURE 705

This statement disables all devices on interface select code eight from
responding to a paralle! poll:

PPOLL UNCONFIGURE 8

If no primary address is specified, ail bus devices are disabled from
responding to a parallel poll. If a primary address is specified, only the
specified devices (which have the paralle] poll configure capability) are
disabled.

The following paragraphs describe actual HP-IB command which can be
used to perform the functions of the Basic commands shown in the
previous examples.

Parallel Poll Unconfigure Command. The parailel poll unconfigure
command (PPU) resets all parailel poil devices to the idle state {unable to
respond to a parallei poll).

Parallel Poll Configure Command. The parailel poll configure command
(PPC; causes the addressed iistener (o be consigured according to the
parailel poll enable secondary command PPE.

HP 845034
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Parallel Poll Enable Command. The parallel poll enable secondary
command (PPE) configures the devices which have received the PPC
command to respond o a paralici poll on a particular HP-IB DIO line
with a particular level

Parallel Poll Disable Command. The Paralizl Poll disable secondary
command (PPD) disables the devices which have received the PPC
command from responding to paraliel poll.

Table C-1. Paralle! Poll Commands

Command Maemonie Decimal ASCIINSO
Code Character

Parallel Poll Unconfigure PPU 21 NAK
(Multiing Command)
Paralle] Poll Configure PPC 0s ENQ
(Secondary Command)
Paralle! Poll Enabie PPE 96-111 10
{Secondary Command)
Parallel Poll Disable PPD 112 P
{Secondary Command)

HP 54503A
Programming
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Example Programs | D

introduction
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This appendix contains example programs nsing the command set for the
HP 54503A. In general, they use the long form of the command with
alpha {as opposed to numeric) arguments with eack command having a
separate output statement for clarity. To optimize speed, switch to the
concatenated short form numerics.

Throughout thess examples, the HP 54503A is assumed to be at address 7,
the bardcopy devices at address 1, and the system bus at 700. The input
signal used is the AC CAL signal from the rear panel of the instrument.
This signal is connected to channe! 1 with a 10:1 probe.

All programs were developed on an HP Series 200/300 controller using
HP BASIC 4.0. Several examples use the BASIC command "ENTER 2°
This pauses program execution until the "ENTER” key is depressed on the
controller. This is used to separate different blocks in the example to
dramatize the features, allow for user interaction, or to wait for the

HP 54503A to finish an operation such as a hardcopy output or an
acquisition. .

Example Programs
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Vertical
Channel Setup
Program
channel 1 to 10:1.
10 CLEAR 707
20
30 1
40  QUTPUT 747,":EDI ON"
50 OUTPUT 707;"*RST"
80
70 OUTPUT 707.":AUTOSCALE™
80 WAIT 3
80  OUTPUT 707;":BNC PROBE™
108 QUTPUT TO7;™:ACQUIRE:TYPE NORMAL"
110 QUTPUT 707;":CHANNELI:PROBE 10°
120 QUTPUT 707;":CHANNEL]:RANGE .5"
130 OUTPUT 707" :CHANNELL:DFFSET .5
140 QUTPUT 707;":CHANNEL1:COUPLING DC™
150 REAL Offset,Range
160
170 INTEGER J
180 Offset=.§
180 OQUTPUT 707;":BELPER"
200
210 ENTER 2
220 CUTPUT 707;7:SYSTEM:0SP "'"
233 !
240 !The following lines vary the channel 1 offsst
250 ¢
250 FOR J=1 TO 18
270 QUTPUT 707;7:CHANNELL:OFFSET " 0ffset"
280 Offset=0ffget-.1
280 WAIT .5
300 NEXT J
310
320 OQUTPUT 707;".BEfPER™
330
340 ENTER 2
350 QUTPUT 707;":SYSTEM:DSP *°¢

This sample program demonstrates some of the commands used to set a

vertical channel, in this case channel 1. The program assumes that the AC
CAL signal from the rear panel of the instrument is connected to channel
1 through a 10:1 probe. The program sets the probe attesuation factor for

IDavice clear command,
Finitializes HP-18 registers.

1Turn on EDI
IReset instrument to
fknown stats
1Autoscales the unit

IBAC output to probe moce
tReal time acquisition

!Set probe attenuation to 10:1
!Set vertical range to 500 mv
[Set offset to 0.6 ¥

1Set coupling to OC

!5¢t up Offset and Range

fas variables

I1Set up J as variable

1Set Offset vartable to 0.6 ¥

OUTPUT 707;":SYSTEM:DSP ‘PRESS ENTER - OFFSET POSITIONS WAVEFORM ON SCREEN'"

tSets next offset

-QUTRUT 707 ;":SYSTEM:0SP 'PRESS ENTER - VERTICAL RANGE SCALES STGNAL'™ Co

Example Programs
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gy !

370 QUTPUT 707;":CHANNELI:OFFSEY -.4" : 1Canter screen st ~400 mV

380 QUTPUT 707;™:CHANNEL1:RANGE .B8" 1Set vertical range to 830 e¥
390 Ranges 88 i 1Sets Range variable to 8B0 m¥
400 !

410 {The following lines vary the vertical range

420 !

430 FOR J=1 TO 35

440 QUTPUT 707;%:CHANNEL1:RANGE ";Range 1Sets new range

450 Range=Range+.(05

480  WAIT .3

470 KEXT 4

480 !

480 !

500 QUTPUT 707,“:SYSTEM:DSP 'END OF PROGRAN'™

B10 WAIT 1B

520 QUTPUT 707;™:SYSTEM:DSP "°¢

530 LOCAL 707 {Returns instrument to local

540 END

HP 545034 Example Programs
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Timebase This sampie program demosstrates some of the commands in the

PI’OQ ram TIMEBASE subsystem. The program assumes that the AC CAL signal
from the rear panel of the instrument is connected to channel 1 through a
1(:1 probe.,

16 CLEAR 707 1Device clear comand.

20 tinftializes HP-1B registers.

0t

40 QUTPUT 707;":E01 ON" ' 1Turn on EOL

S0 QUTPUT 707;°"RST” TReset instrument to

£ {known state

76 QUTPUT 707;":AUTOSCALE" {Autoscales the unit

B0 WAIT 3

90 REAL Sens,Tdelay 1Set up Sens and Tdelay

100 tas variables

110 INTEGER 2 !Set up J a3z variable

120 QUTPUT 707;":BNC PROBE™ 1BNC output to probe mode

130 QUTPUT 707;":ACQUIRE:TYPE HORMAL™ 1Real time acquisition

140 OQUTPUT 707,;":TIMEBASE:RANGL SE-4" 1Set timebase to 50 us/div

150 GUTPUT 707" :TIMEBASE:DELAY § : 15et delay to zero

160 QUTPUT 707;":TIMEBASE :REFERENCE CENTER™ [Dalay reference at

170 Tcenter of graticule

180 !

180 OQUTPUT 707;“:BEEPER”

200 QUTPUT 707:":SYSTEM:DSP 'PRESS ENTER - DELAY FROM TRIGGER EVENT WILL CHANGE'™
210 ENTER 2

220 CUTPUT 707;":SYSTEM:DSP *'*

230 Tdalay=Q . 15et Tdelay to zaro
40 | .

25¢ !The following lines vary the {imebase delay

260

270 FOR Js1 1O 18

280  OUTPUT 707;":TIMEBASE:DELAY ";Tdelay

290 Tde lay=Tde lay+4E-5

306 WAIT .3

310 HEXT J

70 1

30 1

340 QUTPUT 707;":BEEPER™

350 CUTPUT 707;":SYSTEM:DSP 'PRESS ENTER - HORIZONTAL TIME WILL CHANGE'™
360 ERTER 2

Example Programs HP 545034
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370
380
3490
400
410
420
43¢
440
450
460
§70
480
430
500
510
520
530
540
£50

BUTRUT 707;7:SYSTEM:DSP *'"

!

Sengs2f-2

OUTPUT 707;"TIMEBASE:DELAY O
f

IThe following lines vary the horizontal timebase range

i
FOR Js} T0 1§

QUTPUT 707;“:TIMEBASE:RAKGE 7;5ens

Sens=Sens/1.7
WAIT .3

KEXT J

!

!

QUTPUY 707;":SYSTEM:DSP 'ERD OF PROGRAM™™

WAIT 15

DUTPUT 707;%:SYSTEM:DSP ''7
LoCaL 707

EXD

HP 54503A
Programming

tSet Sens variable to 20 ms
fSet delay to zero

{Returns instrument to loca!l

Exampte Programs
D-5




f T —
Measurement

This sample program demounstrates some of the commands in the

etu oaram  MEASURE subsystem. The program assumes that the AC CAL signal
S P Pr g from the rear panel of the instrument is connected to channel 1 through a

4]
20
30
40
Ll
60
70
80
9c

100

e ¥
120
13¢
140
150
160
170
189
180
200
210

220

230
240
250
260
270
280
290
300
310
20
236
40
350
350

CLEAR 7

a7

10:1 probe.

QUTPUT 7C7;":£0] ON"
QUTPUT 707;""RST™

DIM Measure$[409]

QUTPUT
CUTPUT
WAIT 3
ouTPUT
QUTPUT
QuUTPUT
1

QUTPUT
ouTPUT
ouTPUT
1

QuTPUY
QUTPUT
'

QUTPUT
QuTPYUT
ouTPUT
QUTPHT
QUTPUT
§

OUTPUT

quTeut
QUTPYT

OUTPUT
OUTPYT
ENTER 2

07"
7077

707"
707;n;
707;":

07
767"
107:":

707"
707"

7087;":
707:":
ror:t:
0™
707;":

ioz”
707"
707::

79{:":
707:™:

SYSTEM:HEADER ON™
AUTOSCALE™

BNC PROBE™
ACQUIRE:TYPE NORMAL™
TIMEBASE :RANGE 2E-3"

CHANNEL1:PROBE 10"
CHANNELL:RANGE 1.2
CHANNEL: :OFFSET -, 8"

TRIGBER:MODE E£DBE™
TRIGGER:SLOPE POSITIVE®

UISPLAY:FORMAT 1™
VIEW CHANNELL”
BLANK CHARNELZ™
DISPLAY:VMARKER ON"
DOSPLAY:THARKER ON"

:MEASURE:SCURCE CHANNEL1™

MEASURE:VSTARY -, 4™
MEASURE:.YSTOP - 4"

BEEPER" _ o
SYSTEM:DSP 'PRESS ENTER - TIME MARKERS MOVE T0

Example Programs

D-§

t0evice clear command.
linitializes HP-IB registers.

1Turn on E0!
fReset instrument to
fknown state

1Turn heaters on for queries
tAutoscales the unit

IBNC output to probe mode
1Set display mode to normel
1200 uS per division

fAttenuation 1o 10:1
1Channe] 1 to 1.2 V Full scale
{Channe] centersd st -.4 ¥

IEdge triggering
[Trigger on positive edge

IFull scraen display

1Turn on Vmarkers
!Turn on Tmarkers

IChannel | fs the

!measurament sourcs

!Sets voltage markers to
1-0.4 ¥, Tnis will he used as
la reference for the edge

1 Fing funezion.

SIGNAL EOGES™

IThis causes a zause in

HP 54503A
Programming




are Ithe program. Press ENTER on

380 fthe controller to continue.
380 OUTPUT 707;7:SYSTEM:DSP '**

400 ¢

410 INTEGER J 15et up J as veriagble

420 1}

430 IThe following lines move the time markars bstween
440 lsignal edges

450

460 FOR J=1 7D 3

470 QUTPUT 707;™:MEASURE:ESTART *;) IFind Jth positive edge
4380 WAIT .75

430 QUTPUT 707;":MEASURE :ESTOP ":-J IFind Jth negative edge
500 WAIT .78

£10 KREXT J

520 ¢

530 DUTPUT 707;":BEEPER®

540 QUTPUT 707;":SYSTEM:DSP 'PRESS ENTER - INCREMENT VOLTAGE AND TIMF MARKERS'"

E50 ENTER 2 '

560 OQUTPUT 707;":SYSTEM:DSP **®

870 1

580 1

530 REAL Tdelay,Voffset ISet up Tdelay and VYoffset
600 fas variables

610 Tdelay=d llnitialize Tdelay variable
620 VYoffset=0 {Initiatize Toffset variable
830 ‘

840 1The following lines move the time and voltage start and

650 Istop markers

650 ¢

870 FOR J=! 70 21

680 OUTPUT 707;":MEASURE:TSTART *;=1.E-3-Tdelay IMove time start marker
890 QUTPUT 707;":MEASURE:TSTOP ";!.E-3+Tdelay tHove time stop marker
700 QUTPUT 707;":MEASURE:VSTART ";-.4-Voffset IMove volteage start marker
710 QUTPUT 707;":MEASURE:VSTDP ™;- . 4+Voffset tMove voltage stop marker

720 Tdelay=Tdelay-1.E-4

730 Yoffset=Voffset-4£-2

740 KEXT 2

780 !

760 OQUTPUT 7C7;™:BEEPIR" .

770 DUTPUT 707;™:SYSTEM:DSP "PRESS ENTER 7O MAKE AUTOMATIC MEASUREMENTS'™
780 EKTER 2

730 QUTPUT 707" SYSTEM:psP '™

800 ¢

HP 54503A Example Programsg
Programming D-7




810
820
B3G
840
a50
850
874
B8O
BS0
900
910
820
930
840
950
950
979
980
850
1090
1010
1020
1030
1044
1050
060
1070

QUTPUT 707" MEASIREALLT" IMezsure all parameters

H

IThe resylts of the MEASURE ALL query will be displayed on the szope,

fand are available over HP-1B

{

ENTER 707 USING "-K";Measure$

PRINTY USING “X";Mmasure$

H

SUTPUT 707;":BEEPER™

OUTPUT 707;":5YSTEM"DSP 'PRESS ENTER TO ACCURATELY MEASIRE RISE TIME'™

ENTER 2

QUTPUT 707, :SYSTEK:DSP "'~

H .

QUTPUT 707" : TIMEBASE :RANGE 5E-4 lExpand the display

WAIT 2 [Must wait to acguire new data
: faftar changjng the timebase

frange

QUTPUT 707" :MEASURE:RISETIME?" tHeasure the rise time

1

ENTER 707 ;Mmasures

PRINT Measyres

1

QUTPUT 707;":5YSTEM:DSP 'END OF PROGRAM'™

WAIT 15

CUTPUT 707;":SYSYEHM:DSP '

LOCAL 707 IRetyrns instrument to local

ERD :

Example Programs HP 54503A
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Dlgltlze This sample program demonstrates some of the commands used to

Program digitize'a waveform. The program assumes that the AC CAL signal from
the rear panel of the instrument is connected to channel 1 through 2 10:1
probe.

16 CLEAR 707 {Device clear command.

20 finitializes HP-IB registers.

e 1

40 OUTPUT 707;":E01 ON" ITurn on £0]

50 OUTPUT 707;"*RST" IResat instrument to

§0 Iknown state

70 QUTPUT 707;":AUTOSCALE™ thutoscales the unit

80 WAIT 3

80  DUTPUT 707;":BNC PROBE™ IBNC output to probe mode

e !

116 ¢

120 QUTPUT 707;":ACQUIRE:TYPE NORMAL™ tSet display mode to normel

130 OUTPUT 707;":CHANNELL:PROBE 10O tSat probe attenuation to 10:1

140 QUTPUT 707;":CHANNELL :RANGE 1.6 Set vertical range to 1.6 ¥

150 OQUTPUT 707" :CHANNELL:OFFSET - . 4% 1Set offset to ~0.4 ¥

180 OUTPUT 707;":CHANNELL:COUPLING IC” 18et coupiing to B

17C  OUTPUT 707:":TIMEBASE :RANGE 1E-7" 110 ns per division

180 !

180 !

200 QUTPUT 707;“:WAVEFORM:SOURCE CHANNELL™ 15eiects channel 1 2s the source

210 QUTPUT 707;":ACQUIRE:CONPLETE 30" 130% completion criterie for

220 ' leach acquisition

230 QUTPUT 707;7:ACQUIRE:PDINTS 32 132 points for

240 " Yeach acquisition record-

250 OUTPUT 707:":DIGITIZE CHANNELL™

260 REAL Pts.Cmp 1Set up Pts and Cmp

270 las variables

280 INTEGER J 1Set up J as a variable

280 OUTPUT 707;".BEEPER"

300 OQUTPUT 707;":SYSTEM:DSP 'PRESS ENTER - CHANGES KUMBER OF POINTS DISPLAYED'”

310 ENTER 2

320 QUTPUT 707;":SYSTEM:DSP *'™ .

330 Pis=32 1Set Pts variable to 32

340 1

350 1{The fellowing lines increase the number of points for

360 leach acguisition record

HP 54503A

Programming
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370
380
380
AQ0
410
420
430
440
450
460
476
480
450
500
510
520
530
540
550
560
570
580
580
600
§10
620
B30
549
650
660
670
680

!
FOR J=1 TQ 5
OUTPUT 707" :ACQUIRE:POINTS ":Pts 1Sets new points
DUTPUT 707, ":DIGITIZE CHANXELI™
Prs=Pts*2
WAIT 2
HEXT J
t
OETPUT 707;":BEEPER™
OUTPUT 707;":SYSTEM:DSP “PRESS ENTER - CHANGE COMPLETION CRITERIA™™
ENTER 2
OQUTPUT 707;™:SYSTEM:DSP "'~
OQUTPUT 707" :ACQUIRE:POINTS 128" 1128 points for
feach acquisition record
Cmp=100 1Sets Cmp variable to 100
i
[The following lines reduce the completion criteris for
leach scquisition
{
FOR J=1 T0 7
QUTPUT 707" :ACQUIRE :COMPLETE ":Cmp 1Sets naw comietion criteria
QUTPUT 707, :DIGITIZE CHANNELL™
Cap=CMP-15
WAIT 2
NEXT J
{
' .
QUTPUT 707;7:SYSTEM:DSP 'END OF PROGRAN'"
WAIT 15
QUTPUT 707;":SYSTEM:DSP ''"
LOCAL 707 : 'Retyrns instrument to Jocal
END

Example Programs HP E4503A
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R
Hardcopy
Program
(Service

Request
using OPC)

10
20
Khi]
40
50
1y
70
ac
e@
100
i10
ieg
130
140
150
160
170
180
180
200
210
220
230
240
250
260

CLEAR 707

QuTPUT 707,":E0] CK”
ON INTR 7.5 &OTC 220

ENABLE INTR 7:2
OUTPUT 707;"*CLE"
QUTPUT 707;"*ESE I
OUTPUT 707;"~SRE 32"

OUTPUT 707;": HARDCOPY:PAGE AUTOMATICY
OUTPUY 707;" : HARDLOPY : LENGTH 12"
QUTPBT 707;":PRINTT;™DPL™

SEND T;UNT UNL
SEND 7;TALK 7
SERD 7;LISTEN |
SEND 7;BATA
GOTO 180

A=SPOLL(707)}

QUTPUT 707;%:SYSTEM:DSP "PRINT IS COMPLETE'™™
WAIT 15

QUTPUT 707;%:8YSTEM:psp """

END

HP 54503A
Prograrmming

This sampie program demonstrates some of the commands in the
HARDCOPY subsystem, The service request is used to detect when the
printing is ¢complete. The program assumes that 2 graphics printer is used
and its address is set to' 1.

1Device clear command.
linitializes HP-1B registers.
1Turn on EOI

IExtt printing routine

lafter SRQ

1Enabies SR on bus #7

1Clear status data structures
{Enable OPC

1Enable Event Status Register
{Interrupt

t5et OPC when the

tprint is complete

10 lears bus

tPuts the scope in talk mode
tTells printer to listen
iLowers ATK line @ controller
tloops until printing is
tcompiete and interrupt

tHs gensrated

1Clear service request

Example Programs
B-11



S
Waveform
Template
Program

10
20

3¢

40

50

60

76

80

s0

100
110
120
130
140
150
18¢
170
180
190
200
210
220
230
240
250
260
270
280
230
300
310
320
330
340
350
360

CLEAR 707

OQUTPUT 707" :ECT DK™
OPTION BASE Q
QUTBUT 767;™™RST"

QUTPUT 707; " :AUTOSCALE™

WAIT 2

DIM Preamble$[200)

DIM Preamb(1:10)

{

QUTPYUT 707" :BNC PROBE™

QUTPUT 707" :CHANNEL)Y:PROBE 10"
QUTPYT 707, :CHAKNEL1:RANGE 1.8
QUIPUT 707;":CHANNELL:OFFSET -, 4"
OUTPUT 707;" :CHANNEL]:COUPL ING DC™

}

!

H .

QUTPUT 707;™:TIMEBASE: DELAY O

QUTPUT 707 ™:TIMEBASE :MODE TRIGGERED®
QUTPUT 7Q7:™: TIMEBASE :RANGE SE-4"
QUTPUT 707;" :TIMEBASE :REFERFNCE CENTER"

QUTPUT 707;":TRIGGER:LEVEL -.4"
QUTPUT 707;™: TRIGGER:MODE EDGE™

'

QUTPUT 707:7:ACQUIRE:COMPLETE 100
OUTPUT 707:":ACQUIRE: TYPE AVERAGE
CUTPUT 707:":ACQUIRE:COUNT 4*
QUTPUT 707:":ACQUIRE:POINTS 3127

!
QUTPUT 707;":DISPLAY:CONNECT ON®

Example Programs
D-12

This sample program demonstrates how to use some of the commands in
the HP 54503A to make a waveform template for comparing waveforms,

This program assumes that the AC CAL signal from the rear panel of the
instrument is connected to channel 1 through a 10:1 probe.

!Device ¢lear command.

tinitializes HP
Hurn on E0Y
15elect default

-18 registers.

option base

!Reset instrument to

lknown state
lAutoscales the

unit

IBNC output to probe mode

Set probe attenuation to 10:1
!Set vertical rangs to 1.6V
{Set offset to ~0.4 V¥

I5et coupling to OC

158t delay to zero
{Triggered timebase mode
150 uS per division
{Display reference

1to center scresan

1Set trigger lavel to -.4
lEdge triggering

1100% compietion criteria
!Set display mode to average
14 values averaged

1312 paints ser

lacguisition record

'Turn on connect-the-dots

Ifunction

HP 54503A
Programming




370 OUTPUT 707;":DISPLAY:GRATICULE FRAME"

380 !

380 QUTPUT 707" :SYSTEM:HEADER OFF" tTurn hasders off

400 OQUTPUT 707" :WAVEFDRM:SOURCE CHANNELI™ fSelects channel 1 as
410 Ithe waveform source

420 QUTPUT 707;" :MAVEFDRM :FORMAT WORD" IWORD format for data

430 ttransfers

450 QUTPUT 7207;":DIGITIZE CHANNELI™

450 OUTPUT 707;":WAVEFORM:PREAMELE?" Hutput waveform preambis
480 fte controller

470 ENTER 707;:Preamb{™)

4BG QUTPUT 707." :WAVEFORM:PREANBLE?" 1Dutput waveform preamble
490 'to controller

560 EWNTER 707 USING “~-K";Preamblel

EI0 OUTPUT 707.":WAVEFDRM:DATAY" tQutput waveform record
520 'to controller

530- ENTER 707 USING “#,2A,80";Header}, Bytes

540 Length=Bytes/?

550 ! :
560 ALLDCATE INTEGER Waveform{l:length},Wavemax{l:length} wWavemin{]:Length)}
570 ENTER 707 USING "# W";Waveform{*)

580 ENTER 707 USING "-K,B";End$

530 !

600 The following iines set the voltage and time tclerance limits as

610 ta percent of full scals

820 1

830 Volt_tol=5 'SR of full scale voltage
640 Time_tol=5 15% of full screen width
B0 ¢! '

BEG Time_tics=INT{512*Time_tol/100}
670 Volt_tics=INT(2"Preamb{10)*Volt_tol/100)

- 680 MAT_Wavemin=wWaveform : . lopy the waveform intp the
&30 Imin template memory
700 MAT Wavemax=Waveform ‘Copy the waveform into the
710 imax template memory
720 FOR Time_cntr=1 TD Length fThis is the time bucket where
730 fthe center of the ellipse
740 115 located
750 PRINT Time_cntr 'This counter tells you which
760 ttime bucket the program is
7 tcurrently caloulating
780 FOR Time_pt={Time_cntr-Time_tics} T (Time_cntr+Time_tics) 1This locop increments along the
790 ttime axis of the ellipse
E00 IF Time_pt>0 AND Time_pt<=zlength THEK
HP 54503A Example Programs

Programming D-13




8i¢ Volt_pteVolt_tics®SQR(I-({Time_pt-Time_cntr}/Time_tics)™2

820 Volt_maxsdaveform{Time_cntri+Volt pt
830 Yolt_minsdaveform{Time_cntr}-vVolt_pt
B40 IF Wavemax{Time_pt)<¥olt_max THEN
850 Wavemax{Time_pt}=¥c1{_max

860 ERD IF

870 IF Wavemin{Time_pt}>V¥alt_min THEN
884 Wavemin{Time_pt}=Valt_min

830 ERD If

900 END IF

§10  NEXT Time pt
920 NEXT Time_cntr

930 CUTPUT 707;":WAVEFORM:SOURCE WMEMORYZ2™ !Selects Wmemory 2
949 fas source

950 QUTPUT 707 USIHE "F,K™;" :WAVEFORM:PREAMBLE ";Preambie$ 1Send waveform

980 preamble ta Wmemory 2
870 CUTPUT 707 USING "£,K";":WAYEFORM:DATA #800001024" : Send wavefarm

980 Irecord to Wmemory 2

98¢ QUTPUT 707 USING "W";Wavemin{*}
1000 QUTPUT 707;":YIE¥ WMEMORYZ™

1010 QUTPUT 707" :WAVEFURM: SOURCE WMEMORYL™ 15elects Wmemory 1
1020 fas source

1030 QUTPUT 707 USING "#,K™;":WAVEFORM:PREAMBLE ™;Preamble$ 'Sand waveform

1040 preamble to Wnemory 1
1050 QUTPUT 707 USING "1,K”;"™:WAVEFORM:DATA FB00001024" t3and waveform

1080 frecord to Wmemory 1

1070 QUTPUT 707 USIKG "V";Wavemsx{™}
108C QUTPUT 707;7:YIEW WMEMORYL®
1090 Funct_range=Range valua™?

1100 Range$=Val§{Funct_range)

1130 CUTPUT 707" :FUNCTIONL: SUBSTRACT WHMEMDRY1,CHANNELL® 1Set up function 1
1120 QUTPUT 707;":FUNCTIONL :RANGE “;Range$
1130 QUTPUT 707;":FUNCTIONZ:SUBTRALT [HANNELL, WMEMORYZ2™ 15et up function 2

1140 OUTPUT 7G7;":FUNCTION2:RANGE ";Ranga$
1150 QUTPUT 707;":VIEW FUNCTIONL™

1160 QUTPUT 707:":VIEW FUNCT]ONZ™

1170 OUTPUT 74Q7;":RUN"

1180 QUTPUT 707;7 MEASURE:STATISTICS ON” Turn statistics on
1180 QUTPUT 7077 MEASUREDESTINATION CFF™
1200 QUTPUT 707" :MEASIRE : SOURCE FUNCTIONI™
1230 WALIT 1

1220 QUTPUT 707 :MEASURE:VMIN”

1230 QUTPUT 707;" MEASURE:SOURCE FUNCTIONZ™
1240 WAIT 1

Example Programs HP 54503A
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© 1250 QUTPUT 707;7:MEASURE :VMIN"
1260 OUTPUT 707;" :MEASURE :COMPARE YMIN,20C,0"
1270 GUTPUT 707;" :MEASURE:LIMITTEST MEASLRE®
1280 OUTPUT 707;" :MEASURE :POSTFAILURE STOP™

1280 END

Exampie Programs
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Quick Reference Guide
X5

HP 54503A
Programming

The following section lists the commands and queries with their
corresponding arguments and returned formats. The arguments for each
command list the minimum argument required. The returned format
listed assumes that HEADERS are off. The part of the command or
query listed in uppercase letters refers to the short form of that command
or query. The long form is the combination of uppercase and lowercase

letigrs.
The following definitions are used:

<block data > 2= definite length block data
<inreger > i = integer - NR1 format

<real pumber > = exponential - NR3 format
<string > i = string of alphanumeric characters
< measurement > ::= name of measurement
<upper> = high limit value

<lower> 1= low limit value

The suffix multipliers available for arguments are:

EX:= 1E18 M= 1E-3
PE:= 1E15 U= 1E-6
Tuoe 1E12 Nu= 1E-9
Gu=18% P:u= 1E-12
MA = 1E6 Fu= 1E-15
Ku:=1E3 Au= 1E-18

For more information on specific commands or queries, refer to the
specific command or query in the programming reference manual.

Quick Reference Guide-1




Command Argument Returned Format
Common Commands

*Ls - -
*ESE {0 - 255} -
*ESE? - {0 - 255}
"ESR? - {0 - 285}
*I0N? - <string>
*15T7 - {1 or 0}
*LAN? - <plock data>
*opC - e
*CPC? - {1}
*OPT? - {a}
*PRE {0 ~ 285} -
*PRET we {0 - 285}
*RCL {0 - &) -
*RsT s -
*SAY {1 - 4} -
*SRE {0 - 288} -
*SRE? - {8 - 258}
3787 - {0 - 258}
*IRG - -
*7477 - <integer>
“uA} - -

Guick Referenca Guide-2
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1CAL :DATA:ASCHi?

Command Argument Returned Format

Root Level Commands

:AliToscale - --

:BEEPer - _—
{ON or 1} -
{0FF or 0} -—

:BEEPer? -- {1 or 0}

BLAHK {CHANnel 1 - &) -
{FUNCtion 1 or 2} -
{WMEMory | - 4} -
{PMEMoTY 1 or 2} -

:BNC PROBe --
TRIGger -

JBRC? - {PROBe}
-- {TRI5ger})

<reai number>

:DiGitize {CHaNne: 1 - 4} -
:£01 {ON or 1} .-
{OFF or 0} - )
£017 - . {1 or 0}
:£RASe {PMEHry O - 2} -
(LER? -- {t or 0}
LTER? -- {1 or 0}
HEXU {T1Mebase}
{CHANNe 1} -
{TR1Gger} -
{D15Play} -
{DELTa} -
{MATH} -
{save} .-
{MEASure} -
{UTH iy} we
{SHOW} -
HP 54503A

Programming
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{FurCtton 1 or 2}
{WMEMory 1 - 4}
{PMEMory 1 or 2}

Command Argument Returned Format
‘HERU? - {CHANne 1}
-- {TRiGger}
- {DISPay}
- {DELTa}
we {MATH}
— {savE}
- {MEASure}
-— {UTiLity}
- {SHOW}
:MERGe {pMEMoryl or 2} -—
$PLOT? -— -
:PRINT? - -
RUN - e
(SERtal <gtring» -
:STATus? {CHANRel 1 - 4} il or 0)
{FUNCtion 1 er 2} {1er0)
{WMEMory 1 - 4) {1 or 0}
{PMEMory | or 2} {1 or 0}
:STOP - -
:STORa {CHANnel 1 - 4}, {WMEMory 1 - 4) -
[{FUNCtion 1 or 2},{WMEMory 1 - 4}  [--
{wMEHary 1 ~ 4}, {wMEMary | - 4} -
:TER? - {1 or 0}
(VIEW {CHANnel 1 - 4} "

Quick Reference Guide-4
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:SYSTem: SETup

:8YSTem: SETup?

‘j
:f
]
Command Argument Retumed Format
System Subsystem Commands
+SYSTerm:DSP <string» ——
:SY5Tem: DSP? - <string>
:5Y5Tem; ERROr? -- <integer>
{NUMBer} <integar>
{STRing} <integers,<string>
:5YSTem: HEADer {ON or 1} -
{0FF or 0} -
:5YSTem: HEADer? - {1 or 0}
:8YSTem:KEY {1 - 44} -
:5YSTem:KEY? -- {0 - 44}
:5Y5Tem: LONGform {ON or 1} -
{0FF or 0} -
:5YSTem: LONGForm? - {1 or 0}

<block data>

<block dats>

HP 54503A
Programming
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Command Argument Returned Format
Acquire Subsysters Commands
(ACQuire: COMP lete {¢ - 100} —
:ACQuire: COMP lete? - {0 - 100}
(ACQu fre: COUNt {1 ~ 2048} --
:ACQuire:COUNEY? - {1 - 2048}
:ACQuire:POINts {32 - 1024} -
ACQuirs:POINts? - {32 - 1024}
:ACGQuire: TYPE {NORMa 1} e
{AVERage} -
{EkVe lope) -
ACQuire:TYPE? - {NORMa 1}
- {AVERage)
- {ENYe Yope}
4
Calibrate Subsystem Commands

:CALibrate: TNULT

CALtbrate: THUL1?

<rez] number> <real numbers,
<rsal nurber»

-

<real number>,<real numbers,
<reai number>

HP 54503A
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Command Argument Returned Format -

Channel Subsystem Commands
:CHANne 1{1 - 4}:C0UPYing {aC} -

{oc} -

{BCFifty} --
:CHANne {1 « 4}:C0UPYing? | -- {AC}

- {oc}

- {DCFifty}
:CHANne1{1 - 4}:ECL - -
:CHANRe 1{} - 4}:HFReject {0K or 1} -~

{0fF or 0} -
:CHANne 1{1 - 4):HFReject? | - {1 or 0}
:CHAKne {1 - 4}:LFReject {ON or 1} "

{0FF or 0} -
:CHANNe 1{1 ~ 4}:LFReject? | -- {1 or 0}
CHARDe 1{1 - 4}:0FFSet <rgal nunber> B
:CHANR {1 - 4}:0FFSet? - <rgsl number>
:CHANne 1{1 - 4}:PROBe {0.9 - 1000} -
1CHANne 1{} - &}:PROBe? - {0.9 - 1000}
:CHANne §{1 - 4}:RANGe <rgal numbers -
:CHANne T{: - 4} :RANGe? - <res] number>
:CHARne {1 - 4}:TTL -~ -
HP 54503A

Programming
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+DISP Tay: DATA?
:DISP Tay: FORMat
iDISP lay:FORMat?
:DISP lay:GRATicule

:0ISPlay:GRAT fcule?

:DISP lay: [NVerse

:DISPlay: [NVerse?
:013P lay:LINE
tDISP Tay: MASK
:BESP lay: MASKY

:CISPlay:PERSistence

:DISPlay: PERSistenca?

:DISPlay:ROW
:D18P lay :ROW?
(J{3F lay:SCReen

Commaeand Argument Returned Format
Display Subsystem Commands
:DISP Yay: COLumn {0 - 72} -
:DISPlay: COLumn? - {0 - 72}
:DISP lay: CONNect {ON or 1} --
. {OFF or 0} -
:DISP lay: CONNect? - {1 or 0}
:DISP lay: DATA <block data> -

{1, 2, or &}

{0FF}
{GRID}
{AXES}
{FRAMe}

{ON or i}
{OfF or 0}
<string>
{0 - 285}

{INFinite}
{SING1e}
{0.1 - 11}

{0 - 24}
{CN or i}
{CFF or 0}

<bloek datz>

{1, 2, or 4}
{0FF}
{6RID}
{AXES}
{FRAMe}

{INFinite}
{514G1e}
{0.1 - 13}

{C - 24}
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Command

Argument

Returned Format

D8P ley: SCReen?
:DISPiay: SOURce
:GISPlay:SDURce?
:DISPlay:STRing
:018PTay: TEXT

:DISP lay: TMARKer

:DISPlay: THARKer?
:DISPlay: VMARKker

:DISPlay: VMARKer?

{PUEMOry O - 3}
<string>
{BLANK}

{0k or 1}
{0FF or 0}
{0K or 1}
{OFF or 0}

{1 or 0}

-

{PHEMary 0 - 3}

{1 or 0}

{1 or 0}

Function Subsystem Commands

:FUNCtion{l or 2}:ADD

:FURCtion{l or 2}:18Vert

tFURCtion{] or 2}:MULTiply

(FUNCtion{l or 2):0FFSet
(FUNCtion{l or 2}:0FFSet?

(FUNCtion{l or 2}:0NLY
(FUNCEion{l or 2}:RANGe

(FURCtion{l or 2}:RANGe?
(FUNCtion{l or 2}:S5UBTract

{CHANnel 1 ~ 4}, {CHANnel! 1 - 4}
{CHANne! 1 - 4}, {wWMEMory 1 - 4}
{wMEMory 1 - 4}, {CHANnal 1 - &)
{WMEMary 1 - 4}, {WHEMory 1 - &)
{CHANneY I - 4}

{WiE¥ary 1 - 4}

{{HANNe) 1 ~ 4}, {CHANRe1 | - 4}
{CHANneY 1 - 4}, {wHMEMory 1 - 4}
{WHEMary 1 - &), {CHANne! | ~ 4}
{WHEMory 1 - 4},{wMEMory 1 - &}
<real number>

{CHANREY 1 - 4}

{WHEMary 1 - 4}

<rez} numbers

{CHANRe1 1 - 4}, {CHANnel | - 4}
{CHANmel 1 - 4}, {WMEMory 1 - 4}
{¥MEHary 1 = 4}, {CHANne} } - 4}
{WMEMory 1 - 4}, {WMfMory 1 - 4}
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Command

Argument

Returned Format

(FUNCtion{l or 2}:VERSus

{CHANRel t - 4}, {CHANRel 1

4}

{CHANneY | - 4}, {WMEMory 1 - 4)
{WMEMory 1 - 4}, {CHANnel 1 - 4}
{WMEMory 1 - 4}, {WMEMory [ - 4}

Hardcopy Subsystem Commands

1HARDcopy: LE¥GLh
:HARDcopy :LENGLR?
rHARDcepy : PAGE

:HARDcopy 1 PAGE?

{11 or 12}
{MANga 1}
{AUTomat ic}

{11 or 12}

J{MANua1}

{AUTomatic}

Measure Subsystem Commands

iMEASure:ALL?
HEASure : COMPare
:MEASure: COMPara?
tMEASure:ClRSor?

(MEASure:DEFine

<measurement>, <yppers,<lower>
<meAsurement>

foELTa)

{5TARt}

{S70P}

{DEtay}.<real numbar>, ..
{PWiDth}, {MI0D1e}
{PWIDth}, {UPPer)
{PWIDth}, {LOWer}
{NWIDth}, {MIDDTe}
{NwiDth}, {UPPer}
{NWIDth}, {LOWer}

<rezl numbers>,, .,

<rsal number>,<real numbers
<rzal number>, <real numbers
nunber>, <real numbar>

|<real number> <rsat number>
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:MEASure: DELay
:MEASure:DELay?
tMEASure:DESTination

:MEASure: DESTination?

(#MEASure: DUTyeyc le
tMEASure: DUTycyc 1e?
:MEASUre ESTArE
:MEASure ESTATL?
tMEASure:ESTOp

MEASure:ESTOp?
JMEASure:FALLY ime
MEASuTre FALLL ime?
:MEASure: FREQuency
:MEASure :FREQuency?

:MEASure:LIMittest
(MEASure:LWer
(MEASUre:LOWer?
:MEASure:MODE

:MEASure :MODE?

Command Argument Retumed Format
1MEASure:DEF ine? {PELay} <real number>,...
{PWipth} {NIDD1e}
{PWiDth) {uPPer}
{PWIDtR} {LOWer}
{NWIDth} {X10D1e}
{MW10th} {UPPar}
{NWiDth} {LOwer}

{WMEMory 1 ~ 4}
{PMEMary 1 or 7}
{OFF}

-

<+ or -><integer>

<+ or -x<integers

{MEASure}
{OFFY}

<real number»
{STANdard}
{USER}

<integer>

<rea’l numbers

{WMEMary 1 - 4}
{PMEMary 1 or 2}
{0FF}

-

<rea’l number>

<integers

<real number>

<raz1 number>

<rea’l numbers

{sTANdard}
{UserR}
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Command Argument Aeturned Format

HEASure: NWIOth - -
+HEASure: NWIDLHT - <rea] number>
:MEASure:JVERshoot - -
‘MEASure:0¥ERshoot? - <real number>

MEASure:PERtod - .

:MEASure:PER 0d? [ creal numbers
:MEASure:POSTFat lure {CONT inus} -

{sT0P} - _
(MEASyre: POSTFailure? - {CONT {nue)

-- {5T0P}
(MEASure:PRECision {COARse} -
:MEASure:PRECision? - {COARse}
:MEASure:PREShoot - ' -
:MEASure:PREShoot? - <raal nuymber>
:MEASur=:PWIDth - -
:MEASure:PWIDth? - <raal number>
:MEASure:RESults? - _ {1 - B}<string>{;<string>]...

-- {0}
:MEASure:RISet ime - -
:MEASure:RISetime? - <rsal nuymber>
:MEASure:SCRatch - - -—
tMEASure;SQURce {CHANnel 1 - 4} -

{FUNCtion | or 2} -

- {WMEMcry 1 - 4} -

:MEASure:S0URce? - {CHANReY L - 4}

- {FUNCtton 1 or 2}

- {wHEMory | - 4}
‘MEASure:STATist fos {CHorl} -

{OFF or 0} -
(MEASure: STATistics? -- {1 or 0}
‘MEASure: TOELta? - <rgal number>
cAEASure: THAXT -— <rgai numper>
MEASure  TMINT -— <real number>
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:MEASuUre :VRELat {ve?

(MEASyre: YRMS
(MEASure: VRMS?
(MEASure: VSTArY
(MEASure: VSTArL?
(MEASure:VSTOp

Command Argument Returned Format
tHEASure : TSTArt <rgs’l numbers -
sMEASUre : TSTATL? - <real number>
:MEASure: TSTOp <real number> e
‘MEASure: TSTOp? - «real number>
tMEASure: TVOLLY <rgal number>, {+ or ~}<integer> <real number>
(MEASure :UNITs {PERCent} -
{voL1s} -
tMEASure :UNTTs? - {PERCent}
- {voLTs}
MEASuUre: UPPer <real number> w—
‘MEASure:UPPer? - <res] number>
(MEASUre: VAMPYituge - -
:MEASure: VANP }itugde? we <real numbers
(MEASure: VAVerage - -
:MEASure: VAVerage? - <real number>
:KEASure: VBASe - -
:MEASure : VBASe? - <real number>
(MEASure: VDELta? -~ <real number>
tMEASUTR:IVFIFty - -
(MEASUTe: VMAX - e
(MEASure: VMAXT - <real number>
MEASure : VMIK - -
(MEASure: VMINT - <real number>
(MEASure: VPP .- -
(KEASure: VPPY - <real number>
(MEASure: VRELative {d - 100} - N
- {50 - 100}

<real mmber>»

<real number»

<real numbers

<resl number>
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Command

Argument

Returned Format

tMEASure:YSTOp?
‘MEASure VTINe?
‘MEASure: ¥TOP

:MEASure:VTCP?

<res} number>

<rea] number>
<rpz] number>»

<real mmbers

Timebase Subsystem Commands

:TiMebase DLl ay
:TIMebase:DELay?
:TIMebase:MODE

:TiMebase:MODE?

1 TIMabase :RANGe
1 TIMebase :RAKGe?
:TIMebase :RfFerence

:TIMabase:RiFerence?

:TIMebase:WINDow
:TIMebase:W[NDow?

:TiMebase:WiNDow:DELay
:TiMebase:WiNDow: DELay?
:TiMehase: WiNDow RANGe
:T1Mebase :WINDow: RANGeT

<real nurher>
{AUTO}
{TRIGgered}
{5INGle}

<rea) number>

{LEFT}
{CENTer}
{RI1GHt}

-

{ON or 1}
{OFF or 0}

<res) number>

<real numher>

-

<rpal number>

{AUTC}
{TRIGgersd}
{5ING1e}

<rpal number>

{LEFT}
{CENTer}
{RIGHt }

{1 cr 0}

<rga} number>

-

<real number>
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Command

Argument

Returned Format

1TRIGger:LEVe]
‘TRIGger:LEVe1?
:TRiGger:LINE
tTRIGger:LINE?
:TRiGgar:10Gic

:TRIGger :LOGic?

: TR1Gger ; MODE

:TRiGger:MODE?

:TRIGger:0Clurrence
:TR1Gger:0Clurvence?

1 TRIGger :PATH

:TRIGger :PATH?
:TRIGger:POLar1ty

:TRIGger POLarity?

:TRiGger:OCCurrence: SLOPe
:TRiGger:0CCurrence:SLOPe?

:TRIGger :0CCurrence: SOURce
:TRIGgar :0CCurrence: SOURGe?

<real number>

{1 - 825}

-

{HIGH)
{Lov}
{0OKTcare}

{EDGE}

- | {PATTern}

{5TATe}
{pELay}
{1v}

{1 - 16000000}

{POSitiva)
{NEGative}

-

*

{CHANnel | - 4}

{CHAKne1 1 - 4}

{POSitivel
{NEGativa}

-

<real numher>
{t - 825}

-

{HI6H}
{Low}
{DCNTcare}

{EDSE)
{PATTern}
{5TAT}
{DtLay}
{1v}

-

{1 - 16000000}

{POSitive}
{NEGat ive}

{CHANne1 1 - 4}

{CHAknel 1 - 4}

{Pn3itive}
{NiGative}
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Command Argument Returned Format

:TRIGger:QUAL ity {EDSE -

{PATTern} -~

{5TATe} -

{Low} -

{HIEH) -
(TRIGger;GUAL ity? - {Ense)

- {PATTern}

- {5TATe}

- {Low}

- {K1GH}
:TRIGger :SENS ttivity {NORMa 1} -

; {LOW} -

:TRiGger:SENSitivity? - {KDRMa1}

- {Low}
1TR1Gger:SL0Pe {POSitive} -

{NEGat ive} -
:TRIGger:SLOPe? .- {POS it ive}

.- {NEGat ive}
:TRIGgar:SO0URze {CHANne! 1 - 4} -
:TRIGger:SOURze? - {CHANneY 1 - 4}
:TRIGger: STANdard {825} -

{625} -

{UsER} e
(TRIGger:STANdard? — {525}

- {25}

- fUSER}
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Command

Argument

Returned Format

Waveform Subsystem Commands

cWAYefarm: COUNL?
(WAVeform:DATA
:WAVeform: DATA?
1WAVeform: FORMat

:WAVeform: FORMat?

WAVeform:POINts?
:WAVaform:PREamble
:WAVeform:PREamb la?
:WAVeform: S0LRse

1WAVeform: SQURce?

WAVeform: TYPEY

:WAVefarm: XINCrement?

:WAVefarm: X0Rigin?
1 WAVeform: XREFerence?
:WAYeform: YINCrement?

:WAVeform: YORigin?
:WAVeform: YREFarence?

<block data»
{AsCii}
{WCRD)

{BYTE}
{{CHPressed}

<rea]l number>,, .
{CHAKneY 1 - &}
{WHEHory 1 - 4}

-

-

{ASCii}
{WORD}
{BYTE}
{COMPressed)}

<integer>

<real number>,...

{CHANne) } - 4}
{WMEMory 1 - 4}

{AVERage}
{exvelope}
{NCRMa1)
<real number>
<real numbar>
{0}

<raal number>

<real number>
<integers
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Index

ACRMS, 14-60
Acquire Subsystem, 8-1
COMPlete Command/Query, 8-4
COUNt Command/Qusry, 8-5
POINts Command/Query, 8-6
Syntax Diagram 8-3
TYPE Command/Query, 8-7
ADD Command, 124
Addressing, 3-1
Addressing the instrument, 1.2
advisory line, 7-3
Algorithms, A-1
ALL Query, 14-11
alpha argument, 4-1
Angular brackets, 1-2
arbitrary ASCII response data, B-23
arbirrary block program data, B-14
ASCII format, 17-5
AUTO timebase mods, 15-4
automatic measurements, A-1
Automatic Top-Base, A-2
AUToscale Command, 6-4
AVERAGE Type, 17-2
Averaging Mode, 8-2
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BEEPer Command/Query, 6-5
BLANk Command, 6-6, 6-24
block data, 2-9, B-23

BNC Command/Query, 6-7
Buffer Deadlock, B-4

BYTE format, 17-3

C

CAL:DATA:ASCii Query, 6-8
Calibrate Subsystem, 8-1
Syntax Diagram, 9-1
TNUL! Command/Query, 9-2
carrage return, 4-5
CENTered Command, 16-13
Channel Subsystem, 10-1
COUPling Command/Query, 10-3
ECL Command, 104
HFRzject Command/Query, 10-5
LFReject Command/CQuery, 10-6
OFFSet Command/Query, 10-7
PROBe Command/Query, 10-8
RANGe Command/Query, 16-9
Syntax Diagram, 10-1
TTL Commang, 10-10
Character data, 1-8, 2-6
Character program data, 1-8, 2-6, B-14
character response datz, B-23

Index-1




CLEAR DISPLAY, 6-11
Clear meastirement, 14-38

*CLS {clear status) Command, 54

CME - command error, C-3

COLUMN Command/Query, 114

comma, B-6

Command, 1.3, 2-5
Acquire Subsystem, 81
AUToscale, 6-4
BEEPer, 6-5
BLANK, 6-6
BNC, 6-7
CAL:DATAASCH, 68
CAlibrate, 9-2
Calibrate Subsystem, §-1
Channel Subsystem, 10-1
CHANneIN:COUPling, 10-3
CHANneiN:ECL, 10-4
CHANneN:HFReject, 10-5
CHANneIN:LFRegject, 10-6
CHANneIN:OFFSet, 10-7
CHANpeIN:PROBe, 10-8
CHANnelN:RANGe, 10-9
CHANneIN:TTL, 16-10
*CLS, 5-1,5-4
common, 4-4
Common Commands, 5-1
COMPlete, 8-4
COUNL, 8-5
Cross-Reference, 4-13
DIGitize, 6-9 '
Display Subsystem, 11-1
DISPlay:COLumn, 114
DISPlay:CONNect, 11-5
DISPlay:DATA, 11-6
DISPlay:FORMat, 11-8
DISPlay:GR ATicule, 11-9
DISPlayINVerse, 11-10
DISPlay:LINE, 13-11
DISPlay:MASK, 11-12
DISPlay:PERSistence, 11-14
DISPiayROW, 11-15

Index-2

Command (continued)

DISPlay:SCRezn, 11-16
DISPlay:SQURee, 11-17
DISPlay:STRing, 11-18
DISPlay.TEXT, 11-19
DISPlay: TMARker, 11-20
DISPlay:VMARKker, 11-21
EOL 6-10

ERASe, 6-11

*ESE, 5-5

*ESR, 5-7

Function Subsystem, 12-1
FUNCrionN:ADD, 124
FUNCrioaN:INVert, 12-5
FUNCrionN:MULTiply, 12-6
FUNCtionN:OFF3Set, 12-7
FUNCHonN:ONLY, 12-8
FUNCtionN:RANGe, 12-9
FUNC!tionN:SUBTract, 12-10
FUNClionN:VERSus, 12-11
Hardcopy Subsystem, 13-1
HARDcopy:LENGth, 13-2
HARDcopy:PAGE, 13-3
HEADer, 2.5

*IDN, 5-9

*IST, 5-10

LER, 612

LONGform, 2-5

*LRN, 5-11

LTER, 5-13

Measure Subsystem, 14-1
MEASurz:ALL, 14-11
MEASurz:COMPare, 1412
MEASure:CURSor, 14-14
MEASure:DEFine, 14-15
MEASure:DELay, 14-17
MEASure;DESTination, 14-18
MEASure:DUTyeyele, 14-19
MEASure:ESTAm, 1420
MEASure:ESTOp, 14-22
MEASure:FALLtime, 14-24
MEASure:FREQuency, 14-25
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Command (continned)

MEASure:LIMittest, 14-26
MEASure:LOWer, 14-27
MEASure: MODE, 14-28
MEASure:NWIDth, 14.29
MEASure;:OVERshoot, 14-30
MEASure:PERiod, 14-31
MEASure:POSTlailure, 14-32
MEASure;PRECision, 14-33
MEASure;PREShoot, 14-34
MEASure:PWIDth, 14-35
MEASure:RESults, 14-36
MEASure:RISetime, 14-37
MEASure:SCRatch, 14-38
MEASgure:SOURCce, 1439
MEASure:STATistics, 14-40
MEASure: TDELLta, 14-41
MEASure:TMAX, 14-42
MEASure: TMIN, 14-43
MEASure: TSTArt, 14-44
MEASure:TSTOp, 14-45
MEASure:TVOLY, 14-46
MEASurs:UNITs, 14-48
MEASure:UPPer, 1449
MEASure: VAMPlitude, 14-50
MEASure:VAVerage, 14-51
MEASure:VBASe, 14-52
MEASure:VDEL1a, 14-53
MEASure:VFIFty, 14-54
MEASure:VMAX, 14-533
MEASure:VMIN, 14-56
MEASure: VPP, 14-57
MEASure;VRELative, 14-58
MEASure: VRMS, 14-60
MEASure:VSTArt, 14-61
MEASure:VSTOp, 14-62
MEASure:VTIMe, 14-63
MEASure:VTOP, 14-64
MENU, 6-14

MERGe, 6-15

*OPC, 5-12

*OPT, 5-13
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Command (continued)

parsing, B-1

PLOT, 6-16

POINts, 8-6

*PRE, 5-14

PRINt, 6-17

*RCL, 5-15

Root Level, 44

Root Leve! Commands, 6-1
*RST, 5-16

RUN, 6-18

*SAV, 5-18

SERial, 6-19

*SRE, 5-19

STATus, 6-20

*STB, 5-21

STOP, 6-21

STORe, 6-22

System Subsystem, 7-1
SYSTem:DSP, 7-3
SYSTem:ERRor, 74
SYSTem:HEADer, 7-6
SYSTem:KEY, 7-7
SYSTem:1.ONGform, 7-9
SYSTem:SETup, 7-10
TER, 6-23 :
Timebase Subsystem, 15-1
TIMebase:DELay, 15-3
TIMebase:MODE, 154
TIMebase:RANGe, 15-5
TIMebase:REFerence, 15-6
TIMcbase:WINDow, 15.7
TIMebase:WINDow:DELay, 15-8
TIMebase:WINDow:RANGe, 159
*TRG, 5-23

Trigger Mode, 16-1
Trigger Subsystem, 16-1
TRIGger:CENTered, 16-13

TRIGGER:CONDITION, 16-4/ 16-5, 16-14

TRIGGER:DELAY, 16-6, 16-17
TRIGger:DELay:SLOPe, 16-18

TRIGGER:DELAY:SOURCE, 166, 16-19
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Command (continued)
TRIGGER:FIELD, 16-7, 16-20
TRIGGER:HOLDOFF, 16-4, 16-21
TRIGGER:LEVEL, 16-1, 16-3/ 164, 16- 22
TRIGger:LINE, 16-23
TRIGGER:LOGIC, 16-5, 16-24
TRIGger:MODE, 16-25
TRIGGER:OCCURRENCE, 16-6, 16-8, 16-26

TRIGGER:OCCURRENCE:SLOPE, 16-6, 16-8

16.27
TRIGGER:OCCURRENCE:SOURCE, 16-6,
16-28
TRIGGER:PATH, 164 /16-5, 16-29
TRIGGER:POLARITY, 16-7, 16-30
TRIGGER:QUALIFY, 16-6, 16-8, 16-31
TRIGger:SENSitivity, 16-33
TRIGGER:SLOPE, 16-3, 16-34
TRIGGER:SOURCE, 16-3, 16-7, 16-35§
TRIGGER.STANDARD, 16-7, 16-3%
TRIGGER.TIME, 16-6
*TST, 5-24
TYPE, 8-7
VIEW, 6-24
*WAIL 5-25
Waveform Subsysterm, 17-1
WaAVeform:COUNY, 17-5.
WAVeform:DATA, 17-10
WAVeform:FORMat, 17-12
WAVeform:POINts, 17-13
WAVeform:PREamble, 17-14
WAVeform:SOURce, 17-16
WAVeform:TYPE, 17-17
WAVeform: XINCrement, 17-18
WA Veform: XORigin, 17-19
WaVeform:XREFerence, 17-20
WAVeform: YINCrement, 17-21
WAVeform:YORigin, 17-22
WAVeform: YREFerence, 17-23
Command and Data Concapss, 3-4
command error, B-4 '
Command header, 1-4

Index-&

Command Table

TRIGger:MODE, 16-2
command tree, 4-1, 44, 49
Command Types, 4-4
Common command header, 1.5
common commands, B-27, 44, 5-1

*C1ls,54

*ESE, 5-5
, *ESR Query, 5-7

*IDN Query, 5-9

*18T Query, 5-10

*LRN Query, 5-11

*OPC Command/Query, 5-12

*OPT Query, 5-13

*PRE Command/Query, 5-14

*RCL, 5-15

*RST, 5-16

*SAY Command, 5-18

*SRE Command/Query, 5-19

*STB, 5-21

Syntax Diagram 5-1

*TRG Command, 5-23

*TST, 5-24

*WAI Command, 5-25
COMPare Command/Query, 14-12
COMPlete Command/Query, 8-4
Compound command header, 1-4
compound header, 4-5
compound qusry, B.3
COMPRESSED format, 17-5
CONDition Command/Query, 16-14
CONNect Command/Query, 11-5
Controllers, 1-1
COUNt Command/Query, 8-5
COUNt Query, 17-9
COUPling Command/Query, 10-3
CURSor Query, 14-14
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Data Acquisition Types, 17-2
DATA Command/Query, 11-6, 17-10
DDE - device specific error, C-3
deadlock, B4
decimal numeric program data, B-14
DEFINE Command/Query, 14-15
definite length arbitrary block response data, B-23
Definite-length block response data, 29
DELay Command/Query, 14-17, 153, 16-17
DELay SLOPe Command/Query, 16-18
DELay SOURce Command/Query, 16-19
Delay Trigger Mode, 16-6, 16-14
DESTination Command/Query, 14-18
Device address
HP-IB, 1-2
device clear command, B-2
Device Listening Syntax, B-8
Device Talking Syntax, B-19
device-specific error, B4
DIGitize Command, 6-9, 8-1, 17-2
Display Subsystem, 11-1
COLumn Command/Query, 11-4
CONNe¢t Command/Query, 11-5
DATA Command/Query, 11-6
FORMat Command/Query, 11-8
GRATicule Command/Query, 11-9
INVerse Command/Query, 11-10
LINE Command, 11-11
MASK Command/Query, 11-12
PERSistence Command/Query, 11-14
ROW Cormmmand/Query, 11-15
SCReen Command/Query, 13-16
SOURce Command/Query, 11-17
STRing Command, 11-18
Syntax Diagram, 11-1
TEXT Command, 11-19
TMARker Command/Query, 11-20
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Display Subsystem (continued)
VMARker Command/Query, 11-21

D5P Command/Query, 7-3

duty cycle, A-5 _

DUTycycle Command/Query, 14-19

E

ECL Command, 10-4

Edge Definition, A-2

Enter statement, 1-1

Entered, 16-4

Eavelope Mode, 8-2
ENVELOPE Type, 17-2

ECL 1-8

EOI Command/Query, 6-10
ERASe Command, 6-11
ERASE PMEMORY(, 6-11
error number, 7-4

ERRor Query, 7-4

error queue, 5-4

ESB - event status bit, C-3

*ESE Command/Query, 5-5
*ESR Query, 5-7

ESR, event summary, 5-5
ESTArt Command/Query, 14-20
ESTOp Command/Query, 14-22
Event Status Register, 5-8

- Example program, D-1

Channel Setup, D-2
Digitize, D-9
Hardcopy, D-11
Measurement Setup, D-6
Timebase Subsystem, D-4
Waveform Template, D-12
EXE - exscution error, C-3
execution error, B4
Exited, 16-4
exponential - NR3, B-23
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falltime, A-5
FALLtime Command/Query, 14-24
falltime measurement, 14-1
falltime measurements, A-1
Field Command/Query, 16-20
FORMat Command/Query, 11-8, 17.12
frequency, A-5
FREQuency Command/Query, 14-25
frequency measurement, 14-1
Function Subsystem, 12-1
ADD Command, 124
INVert Command, 12-5
MULTiply Command, 12-6
OFFSet Command/Query, 12-7
ONLY Command, 12-8
RANGe Command/Query, 12.9
SUBTract Command, 12-10
Syntax Diagram, 12.2
VERSus Command, 12-11
Functional Elements
Input Buffer, B-1
Qutput Quene, B-2
Parser, B-2

G

GRATIcule Command/Query, 11-9
group exccute trigger (GET), B-3
GT, 164

index-8

H

Hardcopy Subsystem, 13-1
LENGth Command/Query, 13.2
PAGE Command/Query, 13-3
Syntax Diagram, 13-1

HEADer command, 2-5

"HEADer Command/Query, 7-6

headers, 4-1
HFReject Command/Query, 10-5
HOLDoff Command/Query, 16-21

_HP-IB, 1-2

*IDN Query, 5-9
IEEE 488.1, B-1
IEEE 4882, B-5, 44
IEEE 488.2 defined syntax, B-5
IEEE 488.2 instruments, B-1
IEEE 488.2 standard, B-1
Individual Status, C-7
Infinity Representation, 4-6
Initialization, 2-2
input

vertical, 6-4
Input Buffer, B-1/B-2, B-4
instrument

serial number, 59
Instrument address

HP-IB, 1-2

integer - NR1, B-23

Interface Capabilities, 3-1
Interface select code
HP-IB, 1-2 ,
Interrupted Condition, B4
interrupted error, B-26
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INVerse Command/Query, 11-10
INVert Command, 12-5
.IST QM| 5-10

K

key codes, 7-7
KEY Command/Query, 7.7

L

LCL .local, C-3
leadting colon, 4-5/ 4-6
learn string, 5-11
LENGth Command/Query, 13-2
LER Query, 6-12
level

trigger, 6-4 :
LEVel Command/Query, 16-22
LFReject Command/Query, 10-6
Limit Test Event Register, 6-13
LIMittest Command, 14-26
LINE Command, 11-11
LINE Command/Query, 16-23
linefeed, 4-4
linefeed {CRLF), 4-5
LOGic Command/Query, 16-24
Longform, 1.7
LONGform command, 2-5
LONGform Command/Query, 7-9'
LOWer Command/Query, 14-27
Lowercass, 1-7
*LRN Query, 5-11
LT, 164
LTER Query, 6-13
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M

Makiog Mcasurements, A-1, 14-2
MASK Command/Query, 11.12
MAYV - message available, C.3
Measure Subsystem, 14-1
ALL Query, 14-11
COMPare Command/Query, 14-12
CURSor Query, 14-14
DEFine Command/Query, 14-15
DELay Command/Query, 14-17

DESTination Command/Query, 14-18

DUTyeycle Command/Query, 14-19
ESTArt Command/Query, 14-20
ESTOp Command/Query, 14-22
FALLtime Command/Query, 14-24

FREQuency Command/Query, 14-25

LIMittest Command, 14-26
LOWer Commanad/Query, 14-27
MODE Conimand/Query, 14-28
NWIDth Command/Query, 14-29

OVERshoot Command/Query, 14-30

PERiod Command/Query, 14-31

POSTfailure Command/Query, 14-32

PRECision Command/Query, 14-33
PREShoot Command/Query, 14-34
PWIDth Command/Query, 14-35
RESults Query, 14-36

RlSetime Command/Query, 14-37
SCRatch Command, 14-38
SOURce Command/Query, 14-39
STATistics Command/Query, 14-40
Syntax Diagram, 14-4 '
TDELta Query, 14-41

TMAX Query, 14-42

TMIN Query, 14-43

TSTAst Command/Query, 14-44
TSTOp Command/Query, 14-45
TVOLt Query, 1446
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Measure Subsystem {continged)
UNITs Command/Query, 1448
UPPer Command/Query, 1449
VAMPlitude Command/Query, 14-50
VAVerage Command/Query, 14-51
VBASe Command/Query, 14-52
VDELta Query, 14-53
VFIFty Command, 14-54
VMAX Command/Query, 14-55
VMIN Command/Query, 14-56
VPP Command/Query, 14-57
VRELative Command/Query, 14-58
VRMS Command/Query, 14-60
VSTArt Command/Query, 14-61
VSTOp Command/Query, 14-62
VTIMe Query, 14-63
VTOP Command/Query, 14-64

Measurement Error, 14-2

Measurement Setup, A-1, 14-1

MENU Command/Cuery, 6-14

MERGe Command, 6-15

message exchange protocols, B-1

Message terminator, 1-2

- width, A-5

mnemonic, 41

Mode :

Delay Trigger, 16-6
Pattern Trigger, 16-4
State Trigger, 16-5
TV Trigger, 16-7

MODE Command/Query, 14-28, 15-4, 16-25

MSG - message, C-3

MSS (Master Summary Status), 5-21

MSS - master summary status, C-3

Multiple data parameters, 1-7

Multiple numeric variables, 2-10

Multiple program commands, 1-9

Multiple queries, B-3, 2-10

Multipie subsystems, 1-9

MULTipiy Command, 12-6

fndex-8

N

-width, A-5

new line character, 6-10

NL, 1-8, B-g, 4-4

Normal Persistence mode, 8-1
NORMAL Type, 17-2

Notation Conventions and Definitions, 4-7
orl numeric response data, B-23
nr3 numeric response data, B-23
Numeric data, 1-8 :
Numeric program data, 1-8
Numteric variables, 2-8

NWIDth Command/Query, 14-29

0

OCCurrence Command/Query, 16-26
OCCurrence:SLOPe Command/Query, 16-27
OCCurrence:SOURce Command/Query, 16-28
offset
vertical, 6-4
OFFSet Command/Query, 10-7, 12-7
ONLY Command, 12-8
*OPC Command/Query, 5-12
OPC - operation complete, C-3
Operation Complete, C-4 '
*OFT Query, 5-13
QUTPUT command, 1-2
output queus, B-2, B4, 5-12
Cutput statement, 1-1
Overiapped Commands, 4-7
OVERshoot Command/Query, 14-30
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P

PAGE Command/Query, 133
Parallel Poll, C-7
Parallel Poll Configure, C-7,C9
Parallel Poll Register Engble, C-7
Parallel Poll Unconfigure, C-10
Parser, B-2, B-9
parsing, B-1/B-2
PATH Command/Query, 16-29
Pattern Trigger Mode, 16-4, 16-14
period, A-5
PERiod Command/Query, 14-31
period measurement, 14-1
PERSistence Command/Query, 11-14
PLOT Query, 6-16
+ width, A-4
POINts Command/Query, 8-6
POINts Query, 17-13
POLarity Command/Query, 16-30
PON - power on, C-3
POSTfailure Command/Query, 14-32
*PRE Command/Query, C-7, 5-14
PREamble Command/Query, 17-14
PRECision Command/Query, 14-33
PREShoot Command/Query, 14-34
PRIN:t Query, 6-17
PROBe¢ Command/Query, 10-8
proggram message unit, B-9
Program command, 1-3
Program dats, 1-7, B-14
Program example, D-1
Channel Setup, D-2
Digitize, D-9
Hardcopy, D-11
Measurement Setup, D-6
Timebase Subsystem, D-4
Waveform Template, D-12
Program message, 1-3, B-2/B-3, B-6, B-9, 4-6

HP 54503A
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Program message syntax, 1-3

Program message terminator, 1-8, B-2, 4-§
Program message unit, 1-3, B-6

program message unit scparator, B-10, 4-5
Program query, 1-3 :
Program syntax, 1-3

Protocols, B-1

pulse width measurement, 14-1

PWIDth Command/Query, 14-35

Q

QUALIfy Command/Query, 16-31
Query, 1-3, 16, 2-5

Query command, 1-6

query error, B-3/ B4

query message, B-2/B-3
query message unit, B-21
query program header, B-10
Query response, 2-4

query responses, 4-7
Question mark, 1-6

QYE - query error, C-3

R

RANGE, 164

RANGe Command/Query, 10-9, 12-9, 15-5
*RCL Command, 5-15

real number « NR3, B.23
REFerence Command/Query, 15-6
Response data, 2-9, B-23

respoase data separator, B-25
Response Generation, 4-7
Response header, B-21

response header separator, B-26
response message, B-2 / B-3, B-21
response message terminator, B-26
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response message unit, B-21

response message unit separator, B-26

response messages, B-2
RESults Query, 14-36
risetime, A-5
RlSetime Command/Query, 14-37
risetime measurement, 14-1
risetime measuraments, A-1
Root Level Command
ERASe Command, 6-11
PLOT Query, 6-16
PRINt Query, 6-17
Root Level commands, 4-4, -1
AUToscale Command, 6-4
BEEPer Command/Query, 6-5
BLANk Command, 6-6
BNC Command/Query, 6-7
CAL:DATA:ASCli Query, 6-8
DIGitize Command, 6-9
EQI Command/Query, 6-10
LER Query, 6-12
LTER Query, 6-13
MENU Command/Query, 6-14
MERGe Command, 615
RUN Command, 6-18
SERial Command, 6-19
STATus Query, 6-20
STOP Command, 6-21
STORe Command, 6-22 -
Syntax Diagram, 6-1 -
TER Query, 6-23
VIEW Command, 6-24
ROW Command/Query, 11-15
RQC - request control, C-3
RQS - request service, C-3
*RST Command, 5-16
RUN Command, 6-18

index-10

S

*SAYV Command, 5-18
save register, 5-18
save/recall register, 5-15
SCRatch Command, 14-38
SCReen Command/Query, 11-16
semicolon, B-6
sensitivity

vertical, 6-4
SENSitivity Command/Query, 16-33
Separator, 14
Sequential commands, 4-6
SERial Command, §-19
serial number, 5-9, 6-19
Serial Poll, C-5 '
Service, 5-19
SETup Command/Query, 7-10
707, 2-7
Shortform, 1-7
Simple command header, 1-4
SINGLE timebase mode, 15-4
SL.OPe Command/Query, 16-34
SOURce Command/Query, 11-17, 14-39, 16-35,
17-16
space, B-8
*SRE Command/Query, 5-19
standard + width, A4
standard - width, A-§
STANdard Command/Query, 16-36
Standard Event Status Enable Register, 5-5
Standard Event Status Register, 5-5, 5-12
State Trigger Mode, 16-5, 16-14
STATistics Command/Query, 14-40
Status, 2-10
Status Byte, C-4
Status Byte , 5.19
status data structures, 5-4
STATus Query, 6-20
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status register, 5-1
Status registers, 2-10
Status Reporting, C-1
*STB Qﬂeqs 521
STOP command, 6-18, 6-21
STORe Command, 6-22
STRing Command, 11-18
string program data, B-14
string respouse data, B-23
String variables, 2-7
Subsystem
Acquire,8-1
Calibrate,9-1 -
Channel, 10-1
Display, 13-1
Function, 12-1°
Hardoopy, 13-1 -
Measure, 14-1
System, 7-1
Timebase, 15-1
Trigger, 16-1
Waveform, 17-1
Subsystem commands, 4-4

SUBTract Comraand, 12-10 )

suffix multipliers, B-16
suffix program data, B-14
suffix units, B-16

sweep speed, 6-4

" Syntax Diagram

Acquire Subsystem, 8-3
Calibrate Subsystem, 9-1
Chaznnel Subsystem, 10-1
Common Commands, 5-1
Display Subsystem, 11-1

Function Subsystem, 12-2
Hardcopy Subsystem, 13-1

Measure Subsysiem, 14-4

Root Level Commands, 6-1

System Subsystem, 7-2

Timebase Subsystem, 15-1

. Trigger Subsystem, 16-9

Waveform Subsystem, 17-7

... HP 54503A
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syntax diagrams, B-5

syntax error, B-4

Syntax Overview, B-5

System Subsystem, 7-1
DSP Command/Query, 7-3
ERRor Query, 7-4
HEADer Command/Query, 7-6
KEY Command/Query, 7-7
LONGform Command/Query, 7-9
SETup Command/Query, 7-10
Syntax Diagram, 7-2

T

Telking to the jnstrument, -1
TDEL:a Query, 14-41
TER Query, 6-23
Terminator, 1-2, 1-8
TEXT Command, 11-19
Timebase Subsystem, 15-1
DELay Command/Query, 13-3
MODE Command/Query, 15-4
RANGe Command/Query, 15-5
REFerence Command/Query, 156
Syntax Diagram, 15-1
WINDow Command/Query, 157
WINDow:DELay Command/Query, 158
WINDow:RANGe Command/Query, 15-9
Timebase Window mode, 15-1
TMARker Command/Query, 11-20
TMAX Query, 14-42
TMIN Query, 14-43
TNULI Command/Query, 9-2
*TRG Command, 5-23
TRG - trigger, C-4
Trigger Bit, C-4
Trigger Condition command, 16-4/16-5
Trigger Delay command, 16-6
Trigger Delay Source command, 16-6
Trigger Event, 16-6
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Trigger Event command, 16-6

Trigger Field commmd, 16-7:

Trigger Holdoff, 16-4 = - -

trigger level, 6-4 .

Trigger Level command, 16-1, 16-

Trigger Logic command, 16-4 / 16-5

Trigger Mode, 16-1
EDGE, 16-1, 16-3
TV, 161

Trigger Occurrence cnmmand, 166, 16-8

Trigger Occurreace Siope commaﬂd 16-»8

Trigger Path command, 16-4716-§

Trigger Polarity command, 16-7

Trigger Qualify command, 16-6, 16-8

Trigger Slope command, 16-3

Trigger Source command, 16-3, 16-7

Trigger Standard command, 16-7

Trigger Subsystem, 16-1
CENTered Command, 16-13
CONDition Command/Query, 16-14
DELay Command/Query, 16-17
DELay SOURce Command/Query, 16+19
DELay:SLOPe Command/Query, 16-18
FIELd Command/Query, 16-20
HOLDoff Command/Query, 16-21
LEVel Command/Query, 16-22
LINE Command/Query, 16-23
LOGic Command/Query, 16-24
MODE Command/Query, 16-25
OCCurrence Command/Query, 16-26
OCCurrence:SLOPe Command/Query, 16-27
OCCurrence:SOURce Command/Query, 16-28
PATH Command/Query, 16-29
POLarity Commmand/Query, 16-30
QUALIify Command/Query, 16-31
SENSitivity Command/Query, 16-33
SLOPe Command/Query, 16-34
SOURce Command/Query, 16-35
STANdard Commaad/Query, 16-36
Synrax Diagram, 16-9

Trigger Time command, 16-6

Index-12

TRIGger:MODE

Comumand Table, 16-2
TRIGGERED timebase mode, 154
Truncation Rules, 41 :
*TST Query, 5-24
TSTArt Command/Query, 14-46 . -
TSTOp Command/Query, 14-45
TTL Command, 1¢-10 =~ .
TV Trigger Mode, 16-1, 1&7 3.6»1@
TVOLT Query, 1446 R
TYPE Command!@usry, &7
TYPE Query, 17-17 R

U

UNITS Command/Query, 14-48
Unterminated Condition, B4
UPPer Command/Query, 14-49
Upper/Lower Case Equwalmsg, B-u
Uppercase,l‘? e
URG - user request, C-.a

URQ, vser request, 5-5
user~defined -+ Wﬁdth, A«A ‘
User-Defined Measuremems, el

Vamp, A6 T et
VAMPlitude Command!()uery, 14-50
VAVerage Command/Query, 14-51
Vavg, A-6

Vbase, A-6

VBASe Command/Query, 14-52
YDELia Query, 14-53

YERSus Command, 12-11

vertical input, 6-4 '

vertical offset, 6-4

vertical sensitivity, 6-4
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VFIFy Command, 14-54

VIEW Cnmand, 6-24

ViMARker Command/Query, 11-21
Vet A3

YMAX Command/Query, 14-55
Ymia, A-S

YMIN Command/Query, 14-56
Voltage measurements, 14-2

v?“Po A5

- VPP Command/Query, 14-57

VRELative Command/Query, 14-58
Yrms, A-H

. VRMS Command/Query, 14-60

VSTAn Command/Query, 14-61

- YSTOp Command/Query, 14-62

VTIMe Query, 14-63

Viop, A-S

YTOP Command/Query, 14-64

W

WAl Command, 5-25
Waveforsa Data Cooversion, 17-4
Wavefom Subsystem, 17-1
. COUNt Query, 17-9
DATA Command/Query, 17-10

FORMat Command/Query, 17-12

POINis Query, 17-13

PREamble Command/Query, 17-14
. SOUR e Command/Query, 17-16

Syntax Disgram, 17-7
TYPE Query, 17-17
- XINCremeat Query, 17-18

XORigin Query, 17-19
XREFerence Query, 17-20
YINCrement (Query, 17-21
YORigin Query, 17-22
YREFerence Query, 17-23

white space, B-8

WINDow Command/Query, 15-7
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. WiNDow RAMGe C@mandioucry 159
. WORD format, 17-5

X

- XINCrement Query; 17:18
~RORigin Query, 17-19
5 ¥XREFerence Query, 1730

4

YINCrement Query, 17-21

YORigin Query, 17-22

YREFerence Query, 1523 _ '
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