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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the factory.
Hewlen-Packard further certifies that its calibration measurements are traceable to the United States National Institute of Standards and
Technology (formerly National Bureau of Standards), to the extent allowed by that organization’s calibration facility, and to the
calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of three years from date of shipment.
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defective.

For warranty service or repair, this product must be returned to a service facility designated by Hewlett-Packard (HP). Buyer shall prepay
shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping charges,
duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with a product will execute its programming instructions when
properly installed on that product. HP does not warrant that the operation of the product, or software, or firmware will be uninterrupted or
error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, Buyer-supplied products
or interfacing, unauthorized modification or misuse, operation outside of the environmental specifications for the product, or improper site
preparation or maintenance.

The design and implementation of any circuit on this product is the sole responsibility of the Buyer. HP does not warrant the Buyer's
circuitry or malfunctions of HP products that result from the Buyer's circuitry. In addition, HP does not warrant any damage that occurs as
aresult of the Buyer's circuit or any defects that result from Buyer-supplied products.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR
ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.

NOTICE

The information contained in this document is subject to change without notice. HEWLETT-PACKARD (HP) MAKES NO
WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HP shall not be liable for errors
contained herein or for incidental or consequential damages in connection with the furnishing, performance or use of this material. This
document contains proprietary information which is protected by copyright. All rights are reserved. No part of this document may be
photocopied, reproduced, or translated to another language without the prior written consent of Hewlett-Packard Company. HP assumes
no responsibility for the use or reliability of its software on equipment that is not furnished by HP.

Restricted Rights Legend

Use, duplication, or disclosure by the Government is subject to restrictions as set forth in subdivision (b)3)Xii) of the Rights in Technical
Data and Computer Software clause at 52.227-7013. Hewlett-Packard Company, 3000 Hanover Street; Palo Alto, California 94304

Herstellerbeschelnigung
Hiermit wird bescheinigt, dass dieses Gerat/System HP
E1426A in Ubereinstimmung mit den Bestimmungen
von Postverfugung 1046/84 funkentsiort ist. Der
Deutschen Bundespost wurde das Inverkehrbringen
dieses Gerites/Systems angezeigt und die Berechtigung
zur Uberprufung der Serie auf Einhaltung der
Bestimmungen eingeraumt.
Zusatzinformation fiir Mess-und Testgerate:
Werden Mess- und Testgerate mit ungeschirmten Kabeln
und/oder in offenen Messaufbauten verwendet, so ist
vom Betreiber sicherzustellen, dass die
Funk-Entstorbestimmungen unter Betriebsbedingungen
an seiner Grundsticksgrenze eingehalten werden.

Manufacturer's Declaration
This is to certify that the equipment HP E1426A/E meets
the radio frequency interference requirements of
Directive FTZ 1046/84. The German Bundespost has
been notified that this equipment was put into circulation
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according to ISONEC Guide 22 and EN 45014

Manufacturer's Name: Hewlett-Packard Co.

Manufacturer's Address: Colorado Springs Division
1900 Garden of the Gods Rd.
Colorado Springs, CO 80907 USA

declares that the product

Product Name: Digitizing Oscilloscope Module
Model Number(s): ' HP E1426A
Product Option(s): All

conforms to the following Product Specifications:

Safety: IEC 1010-1:1990+A1 / EN 61010-1:1993
UL 3111
CSA-C22.2 No. 1010.1:1993
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73/23/EEC and the EMC Directive 89/336/EEC, and carries the CE-marking
accordingly.

This product was tested in a typical configuration with Hewlett-Packard test systems.

 Kentdyath

Ken Wyatt / Product Regulations Manager

Colorado Springs, 11/17/98

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department ZQ / Standards
Europe, Herrenberger Strasse 130, D-71034 Boeblingen, Germany (FAX +49-7031-14-3143)
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The Printing History shown below lists all Editions and Updates of this manual and the printing date(s). The first printing of the manual is
Edition 1. The Edition number increments by 1 whenever the manual is revised. Updates, which are issued between Editions, contain
replacement pages to correct the current Edition of the manual. Updates are numbered sequentially starting with Update 1. When a new
Edition is created, it contains all the Update information for the previous Edition. Each new Edition or Update also includes a revised copy
of this printing history page. Many product updates or revisions do not require manual changes and, conversely, manual corrections may
be done without accompanying product changes. Therefore, do not expect a one-to-one correspondence between product updates and
manual updates.
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Safety Symbols
Instruction manual symbol affixed to ~ Alternating current (AC).
product. Indicates that the user must
refer to the manual for specific —— Direct current (DC).
Warning or Caution information to
avoid personal injury or damage to ’ .
the product. Indicates hazardous voltages.

—;— It:::c;:iitm;ﬁ:iin:;l:dg :zn:::: WARNING Calls attention to a procedure,
. practice, or condition that could

ground before operating the bodily iniury or death

equipment-protects against electrical cause ¥ myury )
shock in case of fault. CAUTION Calls attention to a procedure,
A7 or _L Frame or chassis ground terminal- practice, or condition that could
typically connects to the equipment’s possibly cause damage to equipment

metal frame. or permanent loss of data.
WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and repair of this product.
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the product. Hewlett-Packard Company assumes no liability for the customer's failure to
comply with these requirements.

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), an uninterruptible safety earth .
ground must be provided from the mains power source to the product input wiring terminals or supplied power cable.

DO'NOT operate the product in an explosive atmosphere or in the presence of flammable gases or fumes.

For continued protection against fire, replace the line fuse(s) only with fuse(s) of the same voltage and current rating and type. DO NOT
use repaired fuses or short-circuited fuseholders.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields. Procedures involving the removal of
covers or shields are for use by service-trained personnel only. Under certain conditions, dangerous voltages may exist even with the
equipment switched off. To avoid dangerous electrical shock, DO NOT perform procedures involving cover or shield removal unless you
are qualified to do so.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into this product have been
impaired, either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use the product until
safe operation can be verified by service-trained personnel. If necessary, return the product to a Hewlett-Packard Sales and Service Office
for service and repair to ensure that safety features are maintained.

DO NOT service or adjust alone: Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT substitute parts or modify equipment: Because of the danger of introducing additional hazards, do not install substitute parts -
or perform any unauthorized modification to the product. Return the product to a Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained.
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Suggested Sequence for Using the Manuals

Installation and
Getting Started
Guide

Instrument Applications* Using the Mainframe front panel or pacer

Plug-in Module Mainframe
User's Manuals User's Manual

*For Scanning Voltmeter Applications, refer to the HP E1326A/E1411 5 /2 digit Multimeter User's Manual

Manual Descriptions

Installation and Getting Started Guide. Contains step-by-step instructions for all aspects of plug-in
module and mainframe installation. This guide also contains introductory programming
information and examples.

HP E1405 Command Module User's Guide. Contains programming information for the
Command Module, operation information (for the HP E1400B mainframe), and general programming
information for instruments installed in the mainframe.

Plug-In Module User's Manuals. Contains plug-in module programming and configuration
information. These manuals contain examples for the most-used module functions, and a complete
SCPI command reference for the plug-in module.

Related Documents

Beginner's Guide to SCPI. Explains the fundamentals of programming instruments with the
Standard Commands for Programmable Instruments (SCPI). We recommend this guide to anyone
who is programming with SCPI for the first time. Hewlett-Packard part number H2325-90001.

Tutorial Description of the Hewlett-Packard Interface Bus. Describes the technical
fundamentals of the Hewlett-Packard Interface Bus (HP-IB). This book also includes general
information on IEEE 488.2 Common Commands. We recommend this book to anyone who is
programming with IEEE 488.2 for the first time. Hewlett-Packard part number 5952-0156.

IEEE Standard 488.2-1987, IEEE Standard Codes, Formats, Protocols, and Common
Commands. Describes the underlying message formats and data types used in SCPI and defines
Common Commands. You may find this document useful if you need to know the precise definition of
certain message formats, data types, or Common Commands. Available from: The Institute of
Electrical and Electronic Engineers, Inc.; 345 East 47th Street; New York, NY 10017; USA



. How to Use this Manual

L

Manual Overview This manual shows how to operate, configure, and program the HP
E1426A 500 MHz Digitizing Oscilloscope Module. Except where noted,
the term "Oscilloscope” refers to the E1426A 500 MHz Digitizing
Oscilloscope Module.

The Oscilloscope is a VXIbus C-Size message-based slave device, and
can operate in a C-size VXIbus mainframe using an HP E1405
Command Module. For other manufacturers' mainframes, refer to
the applicable manual supplied by the manufacturer.

Most information in this manual applies to Oscilloscope operations in
an HP 75000 Series C System using an HP E1405 Command Module.
The Oscilloscope can be programmed using one of the following
programming languages.

¢ Standard Commands for Programmable Instruments (SCPI)
* Hewlett-Packard 54503A Compatible Language (COMP).

Manual Content This manual has six chapters and three appendices. For operations
using COMP, use chapters 1 through 4. For operations using SCPI,
use chapters 1, 2, 5, and 6.

' ¢ Chapters 1 and 2 provide Oscilloscope descriptions and
configurations.

Chapter 3 shows several ways to use the Oscilloscope using
COMP, and Chapter 4 describes COMP commands.

Chapter 5 shows several ways to use the Oscilloscope using
SCPI, and Chapter 6 describes SCPI commands.

* Appendix A lists the Oscilloscope specifications, Appendix B
lists error codes and messages, and Appendix C provides
information on optimizing Measurements.

Suggested
Sequence to Use BASIC OPERATIONS/ ADVANCED/REFERENCE
This Manual CONFIGURATION INFORMATION
COMP | CHAPTER | CHAPTER CHAPTER —p| CHAPTER
PROGRAMMING 1 2 3 4
SCPI | CHAPTER CHAPTER CHAPTER
PROGRAMMING 1 > 2 — 5 > CHAETER
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1
Getting Started

“

Using This Chapter

This chapter describes the Oscilloscope module, and contains
information on how to program it using COMP (Hewlett-Packard
54503A Compatible Language) and SCPI (Standard Commands for
Programmable Instruments) commands. This chapter contains the
following sections:

® Oscilloscope Description ............cccooeveeveeevncneeeeeeeneenenn. Page 1-1
* Instrument Definition ........ccocovoiieeeiieierieeeirerieeeerereeeens Page 1-3
* Programming the Oscilloscope Module ...................... Page 1-3

Oscilloscope
Description

General Description

Refer to Figure 1-1 and the following explanation for a description of
the HP E1426A 500 MHz Digital Oscilloscope module.

The Oscilloscope module is a general purpose, four channel, 500 MHz
(repetitive bandwidth) oscilloscope, which provides all the versatility
and capability of digitizing oscilloscopes. The Oscilloscope module is
a VXIbus C-Size message-based product, and can operate in a C-Size
VXIbus mainframe using an HP E1405 Command Module.

Four channels accept a wide variety of signals requiring 50Q or 1MQ
input impedance, ac/dc coupling, bandwidth limiting, and vertical
sensitivity from 8mV to 40V full scale.

High precision and advanced triggering enables repeatable and
accurate measurements on simple or complex waveforms. Capture of
complicated and elusive events on all four inputs is possible using
edge, pattern, time qualified pattern, glitch, and state triggering.
Available triggering is dependent on the programming language
used.

COMP: Edge, pattern, state, delay, and TV.
¢ SCPI: Edge triggering only.

Additional features include:

Single shot bandwidth measurements to 2 MHz
Four nonvolatile set-up memories

Four nonvolatile waveform memories

Pre- and post-trigger viewing capability
Measurement limit test capability

The oscilloscope also performs an internal self test and calibration
for greater confidence in measurement results. Probe compensation,
AC calibrator, DC calibrator, and TTL trigger outputs are provided.
Four front panel LED's indicate fail, access, error, and trigger status.

Getting Started 1-1



Basic Operation

The Oscilloscope module is comprised of a CPU Printed Circuit

Assembly (PCA) (HP P/N E1426-69501) and an Acquisition PCA (HP
P/N E1426-69502).

The Acquisition PCA attenuates/amplifies each of the four inputs.
The conditioned input signal is then routed to a track and hold
circuit. The signal is then multiplexed to an A/D Converter where it
is changed into a digital word. This digital information is stored for
use by the CPU PCA. A replica of the conditioned input signal is also
used for triggering. Additional functions include:

* Time base circuit provides the timing signals necessary for
data acquisition.

¢ AC calibrator circuit provides signals for probe compensation,
trigger event, and calibration.

* DC calibrator circuit provides a calibration signal.

The CPU PCA contains the control and interface circuits necessary to
direct oscilloscope operations. Control information (COMP or SCPI)
is received from the mainframe controller, and the necessary
instructions are sent to the Acquisition PCA to perform the specific
task. When the digital waveform information is received from the
Acquisition PCA, all the user requested parameters are measured and
routed to the mainframe. Additional functions include:

* TTL and ECL trigger signals from the mainframe are routed
to the Acquisition PCA to perform "external trigger"
functions.

¢ TTL and ECL trigger signals from the oscilloscope are routed
to the mainframe over the backplane trigger bus lines.

¢ Trigger circuit provides a TTL Trigger output signal on the
front panel.

{' FRONT ': ﬁEanEn'ou'p& """"""" ': :'cp'u?ci """"""" 3
[PANEL 1 ' ' —
CHANNEL
INPUT 1 -
! T 1 TRACK AD : :
: : : AND - [+ CONVERTERI-] |
HOLD MEMORY
| .Npmz_u.CHAgNEL 1 1
| N | |
uP TOFROM
| X o K| wremrace KT | aNFaave
CHANNEL
INPUT 3 1+
, H 3 TRACK I |
' 0 AND =] CONVERTER[H ,
HOLD MEMORY
 evr P !
] 1 | | —
1 N 1 | !
TIME |

) 11| aase [ TRIGGER vl |
1 11 1 +
: : : I : : INTERNAL ' TRIGGER
vaceaL a0 11 L TRIGGER | our
1OUTPUT ¢ | 1 t !
' ] ! | |
| DCCAL_t1 0 ( |
joutput 1| DCCAL o I

11 1 J
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Figure 1-1. Oscllloscope Module Block Diagram



Instrument
Definition

HP plug-in modules installed in an HP mainframe or used with an
HP command module are treated as independent instruments each
having a unique secondary HP-IB address. Each instrument is also
assigned a dedicated error queue, input and output buffers, status
registers and, if applicable, dedicated mainframe/command module
memory space for readings or data. An instrument may be composed
of a single plug-in module (such as a counter) or multiple plug-in
modules (for a switchbox or scanning voltmeter instrument).

Programming the
Oscilloscope Module

Note

Selecting the
Language

To program the Oscilloscope module, you must select the controller
language, interface address, and the commands (SCPI or COMP) to
be used. See the HP E1405 Command Module User's Guide for
interface addressing and controller language information.
Guidelines to select COMP commands for the Oscilloscope are
provided in Chapter 3. Guidelines to select SCPI commands for the
Oscilloscope are provided in Chapter 5.

XXXXXX XXXX; "XXXXXX:XXXXXX XX"

Controller Language _I I
Interface Address

SCPI or COMP Command

All of the examples in this manual are written using:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

The HP E1426A is unique in that it can be operated using two
different programming languages.

* The Hewlett-Packard 54503A Compatible Language (COMP) is
compatible with the Hewlett-Packard 54503A Oscilloscope
Language.

¢ The Standard Commands for Programmable Instruments
(SCPI) is the programming language used in all HP 75000
series VXI products.

Getting Started 1-3
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Selecting COMP
Commands

Getting Started

When selecting a programming language, it is highly recommended
that only one language be used for a given program. Context is not
guaranteed if you switch to the other programming language in mid-
stream. Each language has certain advantages as follows:

The advantages of using COMP are:
e Allows use of existing HP 54503A programs.

¢ All the features of the instrument can be used (e.g. all five
triggering modes).

¢ Allows the HP 54503A to be used as a test program development
tool. (If a problem is encountered with a program for the HP
E1426A, the HP 54503A can simplify program debugging by
adding local operation capabilities and a display.)

The advantages of using SCPI are:

* Shorter learning curve for the user who will be programming
numerous SCPI compatible instruments.

Language cross-reference tables are provided in Chapters 4 and 6.

e COMP to HP 54503A Oscilloscope Language — located at the
end of Chapter 4.

* COMP to SCPI - located at the end of Chapter 4.
* SCPI to COMP - located at the end of Chapter 6.

A COMP command (sometimes called a program message unit)
contains the instructions necessary to operate the oscilloscope when
the SYSTem COMPatible Language is selected. COMP commands
are organized into subsystems, and each subsystem contains the
lower level commands necessary to perform a specific task. COMP
commands are comprised of headers, separators, and data as shown
below.

"SYSTem: LONGform ON"

Header (subsystem) ____I | I

Header (function)
Separator
Data

* Headers specify the subsystem and any lower level function to
be performed.

¢ Separator is one blank space that separates the header from the
data.

¢ Data is used to set a function to a specific value, or a specific
state (ON/OFF).



COMP Command Format
Used In This Manual

Selecting SCPI
Commands

SCPI Command Format
Used in This Manual

You can send COMP commands in either short or long form. A long
form example is:

SYSTem: LONGform ON

The same command shown without the lower case letters is the short
form. The command then becomes:

SYST:LONG ON

See Chapter 3 for more explanation about COMP commands and how
to send them.

A SCPI command contains the instructions necessary to operate the
oscilloscope when the SYSTem SCPI Language is selected. SCPI
commands are organized into subsystems, and each subsystem
contains the lower level commands necessary to perform a specific
task. SCPI commands are comprised of keywords, separators, and
data as shown below.

"[SENSe] :VOLTagel : RANGe: LOWer .5"

Keyword (subsystem) ___J
Keyword (second level)
Keyword (third level)

Keyword (fourth level)
Separator
Data

* Keywords specify the subsystem and any lower level function
to be performed.

* Separator is one blank space that separates the keyword/data.

* Data is used to set a keyword to a specific value, or a specific
state (ON/OFF).

You can send SCPI commands in either short or long form. A long
form example is:

[SENSe]) : VOLTagel : RANGe : LOWer .5

The same command shown without the lower case letters is the short
form. The command then becomes:

[SENS] : VOLT1:RANG:LOW .5

Some commands in this manual are shown with brackets ([ ]). These
are implied or optional commands that you do not have to execute.
For example, the SENSe command is an implied command and is
shown in this manual as:

[SENS] : VOLT1:RANG:LOW .5
Thus, to execute these commands, simply enter:
:VOLT1:RANG:LOW .5

See Chapter 5 for more explanation about SCPI commands and how to
send them.
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o 2
Configuring the Oscilloscope Module

e T R

Using This Chapter This chapter shows how to connect external signals to the

Oscilloscope, and how to configure the module for operation. This
chapter contains the following sections:

* Warnings and Cautions ...........ccccceeeveeieenveeeeeiinennnnn. Page 2-1
¢ Setting the Logical Address .........cccceeeevuveevevvricnnennnnee. Page 2-2
¢ Selecting the Bus Request/Grant Level ....................... Page 2-3
* Setting the Servant Area Switch ...........ccooeevuiveereennnn. Page 2-4
*  Connecting User INnputs ..........cocceeevvveiiinneeriiseeerereeennn. Page 2-5
Warnings and
Cautions
Warning SHOCK HAZARD. Only trained service personnel who are
aware of the hazards Involved should install, remove, or
configure the Oscilloscope. Before you remove any installed
moduie, disconnect AC power from the mainframe and from
other modules that may be connected to the Oscllloscope.
SAFETY GROUND. When the Oscllloscope is Installed in a
mainframe, the four front panel module retaining screws must
be screwed in completely.
Caution MAXIMUM INPUT VOLTAGE. The maximum voltage that can be

applied to the four input connectors is 5 Vrms at 50Q or +250 V
(dc+peak ac<10 kHz) at 1IMQ.

STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage to the electrical components in
the Oscilloscope, observe anti-static techniques whenever removing a
module from the mainframe or whenever working on a module.
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Setting the Logical The Oscilloscope module is selected by specifying its unique logical

Address address. This value cannot be the same as any other module
installed in the mainframe, or an error will occur. The logical
address factory setting is decimal 40. You may have changed the
setting during module installation. Valid address values are from 1
to 255. If the Oscilloscope is used with a HP E1405 Command Module
in a C Size Mainframe, refer to the "E1405 Command Module User's
Guide" for addressing information. Otherwise, use Figure 2-1 to
change the setting.

Note The address switch selected value must be a multiple of 8 if the
Oscilloscope module is used with a VXIbus Command Module.

LOCATE AND SET THE LOGICAL ADDRESS

8+32=40 Ao .

':::1_1 7 8 i—:_j 2 10
R o
JLIHHH

1
0 ~=— SWITCH IS CLOSED WHEN DEPRESSED TO THE '0’ POSITION

1 E<—swncu IS OPEN WHEN DEPRESSED TO THE 1* POSITION
0

Figure 2-1. Address Selection
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. Selecting the Bus The Oscilloscope module sends data and addressing information to
Req uest/Grant Level the command module using a Data Transfer Bus. However, before any

information can be sent over the Data Transfer Bus, the Oscilloscope

module must request its use. This request is sent over one of four bus

request lines (0-3) as selected by the Bus Request/Grant Level switch.

For most applications where the Oscilloscope module is installed in an
HP 75000 Series C mainframe, the bus request/grant level setting does
not have to be changed from the factory setting of 0. Refer to the HP
E1405 Command Module user's guide for more information.

Refer to Figure 2-2 if the bus request/grant level setting must be
changed. Each of the four lines has a different priority level. Bus
request line 0 has the lowest priority, and line 3 has the highest priority.

LOCATE AND SET THE BUS REQUEST/GRANT LEVEL

MSB
LSB— 76 543 2 10 8
1
sl el ol o
® H =y

1

0 B ~=— SWITCH IS CLOSED WHEN DEPRESSED TO THE ‘0' POSITION
1 E ~=— SWITCH IS OPEN WHEN DEPRESSED TO THE "' POSITION

0

Figure 2-2. Bus Request/Grant Level Selection
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Setting the Servant This feature is not currently used in the Oscilloscope. Set all switches
Area Switch to the "0" position as shown in Figure 2-3.

LOCATE AND SET THE SERVANT SWITCH

| SRR .
ISSSEERE — Y,

1

0 84— SWITCH IS CLOSED WHEN DEPRESSED TO THE '0' POSITION
1 E"—SWITCH IS OPEN WHEN DEPRESSED TO THE '1' POSITION

0

Figure 2-3. Servant Area Selection
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.

Connecting User Figure 2-4 shows the Oscilloscope module connectors. Use the
Inputs following guidelines for user connections.
Cabling Guidelines * All connections to the Oscilloscope are made using BNC male

connectors.

Always use shielded coaxial cables with a characteristic
impedance of 50Q. Keep cables as short as possible, especially
in high-frequency pulse circuits where a rise/fall time is
critical. Long cables can add delay time which can cause
timing problems.

When using probes, make sure that they match the input

specifications of the Oscilloscope module. See Appendix A for
more information.
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Oscilloscope Module Front Panel
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® 3
Using the Oscilloscope with HP 54503A Compatible
Commands

L .-

Commands for Programmable Instruments) commands. This
chapter contains the following sections:
* Oscilloscope COMP Commands ..........cccecevveeereeennennnn. Page 3-1
* Reset Conditions .......cceccvvvrivnimerccrreereieeerneeeeeeeie e Page 3-3
* Measurement Sequence...........cccoeueveeuerieniincnerreeeeneenns Page 3-5
* Firmware Calibration .........cccccooviiiiiiviiiiceeeeeceeeenne Page 3-6
¢ Starting a Measurement ...........cccceeevvevevereenerresenennn. Page 3-15
®  Oscilloscope Setup .....cccceevveeveeiieeeeeereeecneeeeeseeeserseesessns Page 3-16
¢ Measurement Setup ........cccoeceeivvirneerieiieieieeeeeerereneeeann Page 3-21
* Digitizing Waveforms..........c.cccvveevivrecireeeeireeeeenannn Page 3-22
¢ Performing a Measurement ............ccouuverevuveerernnnenn. Page 3-27
* Measurement Examples...........c.cceeeevvenirececvuneeenennn... Page 3-29
¢ Recalling and Saving States ........cccccceevvevvevvnneerennnnne Page 3-40
* Recalling and Storing Waveforms ........ccoueeeenn......... Page 3-41
. *  Querying the OscilloSCOPe ........cccceeeveevmeeeeeeerecvannannns Page 3-43

Using This Chapter

This chapter uses typical examples to show how to use the Oscilloscope
module using COMP (Hewlett-Packard 54503A Compatible Language)
commands. See Chapter 5 for instructions on using SCPI (Standard

Oscilloscope Table 3-1. Oscilloscope COMP Commands Used in Chapter 3
COMP Commands
Command Description
‘CLS Clear status.
*RST Reset the Oscilloscope to default state.
ACQuire
:COMPlete Specify the data acquisition completion criteria.
:COUNt Select the number of averages for average mode.
:POINts Specify the number of data points for data acquisition.
:TYPe Select the acquisition type.
AUToscale Perform an autoscale.
CALibrate
:SCALibration
:BCALibration | Begin a configured calibration or load default data.
:DCALibration 1 Configure for a default calibration routine.
:DELay Configure for a delay calibration routine.
:LTCalibration | Configure for a logic trigger calibration routine.
STNULI Configure for a time null calibration routine.
:VERTical Configure for a veitical calibration routine.
CHANnel<n> <n> is the channe! number 1-4.
:PROBe Select the input probe attenuation factor.
. ‘RANGe Set the full scale vertical range.

Using the Oscllloscope with COMP




Table 3-1. Oscilloscope COMP Commands

Used In Chapter 3 — Continued

Command

Description

DiGitize
LTER?

MEASure
:ALL?

:COMPare
:DESTination
:DUTycycle

:FALLtime?
:FREQuency

:FREQuency?
:LIMittest
:POSTtailure

:RESults?
:SCRatch

:SOURce

VPP

SUMMary
:PRESet
:QUESStionable

:CALibration?

SYSTem
:HEADer
:LONGform

TiMebase
:RANGe
‘WINDow

:DELay
:RANGe

TRIGger

:DELay

:LEVel
:MODe
:OCCurrence

:SOURce
:SLOPe
:QUALIfy

:SLOPe
:SOURce
WAVeform
:DATA?
:FORMat

:PREamble?
:SOURce

f)igitize waveform data.
Read the limit test event register.

Measure all the parameters on present signal and return the
measurement results.

Configure for a limit test.

Select the destination for limit test violations.

Start a continuous duty cycle measurement, but results are
NOT returned.

Perform a fall time measurement and return the results.
Start a continuous frequency measurement, but results are
NOT returned.

Perform a frequency measurement and return the results.
Start or stop a limit test.

Used to stop or continue the limit test after a violation has
occurred.

Return current measurement results.

Clear the measurement queus.

Select the source for all MEASure commands.

Start a continuous peak-to-peak voltage measurement, but
the results are NOT returned.

Preset the Oscilloscope questionable enable registers.

Read the Calibration event register.

Select system headers to on or off.
Set system headers to long form or short form.

Specify the full scale horizontal range for the main sweep.
Turn the expanded window on or off.

Select the expanded window delay.

Select full scale horizontal range for the expanded window.

Delay the trigger circuit for a specified time or number of
events.

Specify the trigger level.

Specify the trigger mode (edge, pattern, state, delay, TV).
Set the number of trigger events that occur before a sweep
is triggered.

Select the source for the OCCurrence command.

Select a rising or falling slope for the OCCurrence command.
Select a mode (edge, pattern, state) to qualify the trigger
before a delay is defined.

Salect the rising or falling edge for the trigger.

Select the source that will produce the trigger.

Read waveform data from the Oscilloscope.
Select the waveform data format (byte, word, or
compressed).

Read preamble data from the Oscilioscope.
Select the source for all WAVeform commands.
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Reset Conditions

When the Oscilloscope is sent a *RST (reset), certain command

parameters are set to their default values. Unless these parameters
are changed prior to performing the measurement, the reset values

will be used.

Table 3-2 lists the reset values for the Oscilloscope module. All

parameters not listed will remain in the state last selected.

Table 3-2. *RST (Reset) Conditions and Values
Parameter Reset Description
BNC PROBe Probe Compensation ON, Trigger Out
OFF.
SYSTem:
HEADer OFF Command Headers not returned.
LONGform OFF Command Headers abbreviated.
ACQuire:
COMPlete 100 Acquisition complete when at 100%.
COUNt 8 8 hits per time bucket for completion
' (will return *1° in NORMal mode)
POINts 500 Acquisition record contains 500 pts.
TYPe NORMal Acquisition complete in 1 count.
CHANnel: 1 Channel 1 on, channels 2-4 off.
COUPling DC Coupling to DC on all channels.
HFReject OFF Internal low pass filter off on all
channels.
LFReject OFF Internal high pass filter off on all
channels.
OFFSet 0 Center screen is 0 V on all channels.
PROBe 11 Probe attenuation factor is 1:1 on all
channels.
RANGe 4 Full scale vertical range is 4 V.
DISPlay:
PERSistence SINGle Persistence set to minimum.
SOURce PMEMory0 Acquired data set to pixel memory 0.
FUNCtion: OFF FUNCtion 1 and 2 off.
OFFSet 0 Center screen is 0 V for selected
function.
MEASure:
DESTination OFF Destination function off.
LIMittest OFF Limit test function off.
LOWer 10 Lower measurement threshold to
10%.
MODe STANdard Measurement performed using IEEE
practice definitions and thresholds.

Using the Oscllloscope with COMP
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Table 3-2. *RST (Reset) Conditions and Values —
Continued
Parameter Reset Description
POSTtailure STOP Limit test stopped after violation.
SOURce CHAN1,CHAN1 Measurement source to channel 1.
STATistics OFF Current measurement is returned.
UNITs PERCent Threshold units to percent.
UPPer 90 Upper measurement threshold to
90%.
TIMebase:
DELay 0 Time base delay to 0 seconds.
MODe AUTo Time base mode set to auto-trigger.
RANGe 1ms Full scale horizontal time to 1 ms.
REFerence CENTer Delay reference set to center of
sweep.
WINDow: OFF Second time base to off.
DELay 0 Second time base delay to 0 seconds.
RANGe 1ms Second time base full scale horizontal
time to 1 ms.
TRIGger:
HOLDoft TIME,40 ns Holdoff set to 40 ns.
LEVel 0 Trigger level at 0 V.
MODe EDGe Edge trigger mode active.
SENSitivity NORMal Noise reject off.
SLOPe POSitive Positive edge trigger.
SOURce CHAN1 Channel 1 produces trigger.
WAVeform:
FORMat BYTE Waveform data output to BYTE.
SOURce CHAN1 Channel 1 source for waveform
commands.
OUTPut: OFF Output trigger set to off.
TTLTry OFF TTL trigger lines 0-7 set to off.
ECLTrg OFF ECL trigger lines 0-1 set to off.
EXTernal OFF External trigger set to off.
MEMory:VME:
ADDRess 200000H External memory address space
(hex).
SIZE 8000H External memory size in bytes (hex).
STATe OFF External memory is disabled.
MEASure:
ADDRess 200000H External measurement address
space.
STATe OFF External measurement address is
disabled.
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‘ Measurement

Sequence

Notes

Oscilloscope measurements are most successful if the following
measurement sequence is followed.

1.

Determine if a firmware calibration is required (due to
time, operating temperature differences, or measurement
accuracy requirements). See Firmware Calibration in this
chapter for more information.

Know the signal and type of measurement. Remember,
in most cases you will not have a displayed waveform to view.
Have an understanding of the type of signal you want to
measure; its amplitude and frequency; is it repetitive? An
understanding of the signal you want to measure, and the type
of measurement being performed, will help you select the
correct oscilloscope and measurement setups. See
Measurement Considerations in this chapter for more
information.

Set the Oscilloscope controls (vertical, time base, and
trigger). See Oscilloscope Setup in this chapter for more
information.

Set the measurement controls (mode and source). See
Measurement Setup in this chapter for more information.

Digitize the Waveform. Digitizing the waveform ensures
that all measurements are performed using the same data,
and that the data obtained is valid. The user defines the
acquisition and completion criteria for the waveform data.
Although this step is not required for some "one time
measurements”, it's use is highly recommended for all
measurements. See Digitizing Waveforms in this chapter for
more information.

Perform the measurement. See Performing a
Measurement in this chapter for more information.

Read the results. See Performing a Measurement in this
chapter for more information.

It is critical that the oscilloscope controls are setup for the specific
measurement being performed. Just because measurement results
are obtained does not guarantee that they are correct. It is highly
recommended that all measurement results be analyzed to verify
authenticity. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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Firmware Calibration

Vertical Cal Procedure

3-6

Caution

Notes

Note

There are two levels of calibration for the Oscilloscope module. The
first level, called vertical, delay, time null, and logic trigger
calibrations, can be performed by the operator. Procedures are
provided in this section. The second level of calibration should be
performed only by qualified service personnel using the service
manual.

First level calibration should ONLY be performed under the
following conditions:

* at six month intervals or every 1000 hours of use,

¢ if the ambient temperature changes more than 10°C from the
temperature at full calibration,

* or to optimize measurement accuracy.

Do not remove the module with power applied to the mainframe.

The firmware calibration procedures should only be performed after
the instrument has run for one hour at ambient temperature installed
in the mainframe.

It is NOT necessary to perform first level calibration procedures prior
to every operation.

When performing a first level calibration, all procedures should
be done in the order given.

After calibrating, you MUST perform an AUToscale or *RST (reset)
to return to normal operation.

Vertical calibration is performed on channels one through four
(simultaneously) using the following procedure:

1. Set the CAL FACTOR PROTECT switch to UNPROTECTED.

2. Connect the Oscilloscope DC Calibrator Output connector to the
Input 1-4 connectors.

Verify that the BNC cables are not longer than 1 meter and as close in
length as possible.

3. Load the "default” calibration data.

4. Perform clear status, reset, then preset the Oscilloscope.
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5. Select and start the vertical calibration routine. Calibration
will last for approximately 15 minutes. During calibration,
the access and error LED's will be on.

Note If the calibration time exceeds 15 minutes, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats, the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.

6. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

¢ If "0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

7. Disconnect cables and perform Delay Calibration Procedure.

S (@)
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Figure 3-1. Example: Vertical Calibration Setup
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Delay Cal Procedure

3-8

Example The following example shows how to perform a vertical calibration.
The example is written using:

an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

an HP Series 200/300 Computer with HP BASIC
Execute:

10 OUTPUT 70905;"CAL:SCAL:DCAL"
20 OQUTPUT 70905;"CAL:SCAL:BCAL"
30 OUTPUT 70905;"*CLS"
40 OUTPUT 70905;"*RST"

50 OUTPUT 70905;"SUMM:PRES"

60 OUTPUT 70905;"CAL:SCAL:VERT"
70 OUTPUT 70905;"CAL:SCAL:BCAL"
80 OQUTPUT 70905;"SUMM:QUES:CAL?"
90 ENTER 70905;A

100 PRINT A

110 END

Selects default calibration routine.
Load default calibration data.
Clear status.

Resets the Oscilloscope to its default
state.

Presets the Oscilloscope.

Selects vertical calibration routine.
Starts vertical calibration routine.
Read calibration event register.

Enter calibration event register results.
Print calibration event register results.
Terminate program.

Delay calibration is performed on channels one through four (one at a
time) using the following procedure:

1. Verify the CAL FACTOR PROTECT switch is set to
UNPROTECTED.
2. Connect the Oscilloscope AC Calibrator Output connector to the
Input 1 connector using a BNC cable.
Note Verify that the BNC cable is not longer than 1 meter.

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the delay calibration routine. During
calibration, the access and error LED's will be on.

Note If the calibration time exceeds 1 minute, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.
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5. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

* [If "0" is returned, the calibration was successful.

e If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

6. Disconnect cable from input 1 and reconnect to input 2. Repeat
steps 4 and 5 for input 2.

7. Disconnect cable from input 2 and reconnect to input 3. Repeat
steps 4 and 5 for input 3.

8. Disconnect cable from input 3 and reconnect to input 4. Repeat
steps 4 and 5 for input 4.

9. When complete, disconnect BNC cable and perform Time
Null Calibration Procedure.

)
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Figure 3-2. Example: Delay Callbration Setup
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Example

Time Null Cal
Procedure

Note

Note

The following example shows how to perform a delay calibration.
The example is written using:

* an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its default
state.

30 OUTPUT 70905;"SUMM:PRES" Presets the Oscilloscope.

40 FOR I=1 TO 4 Input testing loop.

50 OUTPUT 70905;"CAL:SCAL:DEL CHAN"&VALS (I)
Selects input n delay calibration
routine (n=input 1-4).

60 OUTPUT 70905;"CAL:SCAL:BCAL" Starts delay calibration routine.

70 OUTPUT 70905;"SUMM:QUES:CAL?"  Read calibration event register.
80 ENTER 70905;B Enter calibration event register results.
90 PRINT B Print calibration event register results.
100 PAUSE Pause to connect next input.
110 NEXT I Repeat for inputs 2-4.
120 END Terminate program.

Time Null calibration is performed on channels one-two, one-three,
and one-four (one at a time) using the following procedure:

1. Verify the CAL FACTOR PROTECT switch is set to
UNPROTECTED.

2. Connect the Oscilloscope AC Calibrator Qutput connector to
both the Input 1 and Input 2 connectors.

Verify that the BNC cables are not longer than 1 meter and equal in
length.

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the time null calibration routine. During
calibration, the access and error LED's will be on.

If the calibration time exceeds 1 minute, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.
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After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

¢ If "0" is returned, the calibration was successful.

e If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

Disconnect cable from input 2 and reconnect to input 3. Repeat
steps 4 and 5 for input 3.

Disconnect cable from input 3 and reconnect to input 4. Repeat
steps 4 and 5 for input 4.

When complete, disconnect BNC cable and perform the Logic
Trigger Calibration Procedure (if necessary).
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Figure 3-3. Example: Time Null Calibration Setup
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Example The following example shows how to perform a time null calibration.
The example is written using:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

Clear status.

Resets the Oscilloscope to its default
state.

Presets the Oscilloscope.
Input testing loop.

Selects channel 1 to n time null
calibration routine (n=input 2-4).

Starts time null calibration routine.
Read calibration event register.

Enter calibration event register results.

Print calibration event register results.
Pause to connect next input.
Repeat for inputs 3-4.

Execute:

10 OUTPUT 70905;"*CLS"

20 OUTPUT 70905;"*RST"

30 OUTPUT 70905; "SUMM:PRES"

40 FOR I=2 TO 4

50 OUTPUT 70905;"CAL:SCAL:TNUL CH1TO"&VALS (I)
60 OUTPUT 70905;"CAL:SCAL:BCAL"
70 OUTPUT 70905; "SUMM:QUES:CAL?"
80 ENTER 70905;C

90 PRINT C

100 PAUSE

110 NEXT I

120 END

Terminate program.

Logic Trigger Cal Logic trigger calibration is performed on channel one using the
Procedure following procedure:

Note It is NOT necessary to perform this procedure unless very accurate
delay by time triggering is required during measurements.

If this procedure is not performed, set the CAL FACTOR PROTECT
switch to PROTECTED.

1. Verify the CAL FACTOR PROTECT switch is set to

UNPROTECTED.

2. Connect the Oscilloscope AC Calibrator Output connector to the
Input 1 connector using a BNC cable.

Note Verify that the BNC cable is not longer than 1 meter.

present.

Read the calibration register to verify that no errors are

e If"0" is returned, proceed with step 5.

¢ If "0" is not returned, the Logic Trigger calibration must
be terminated, and the cause of the error corrected. See
Chapter 4, CALibrate Subsystem for more information.

Using the Oscilloscope with COMP

Perform clear status, reset, then preset the Oscilloscope.



5. Locate the logic trigger adjustment on the right side of the
Oscilloscope module, and the error and access LED's on the
front panel.

6. Select and start the logic trigger calibration routine. Verify
that the triggered LED flashes.

Observe the access and error LED's.
¢ If both are on, no adjustment is required.

e If only one is ON, rotate the logic trigger adjustment until
both LED's remain ON.

Approximately 15 seconds after no further rotation of the
adjustment, the triggered LED will flash faster, then all
LED's will go out.

7. After calibration is complete (LED's to off), read the
calibration register to verify that no errors were generated
during the procedure.

e If "0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

8. Disconnect BNC cable and set the CAL FACTOR PROTECT

switch to PROTECTED.

S m .
500 MHz E [=]
DIGITING OBCALOBCOPE ] E
e E ¢

;
In

Inputd oo oo []
AC Cabbrator ' /ANUST

Figure 3-4. Example: Logic Trigger Calibration Setup
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Example

The following example shows how to perform a logic trigger
calibration. The example is written using:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

Execute:

10 OUTPUT 70905;"*CLS"
20 OUTPUT 70905; "*RST"

30 OUTPUT 70905;"SUMM:PRES"

40 OUTPUT 70905; "SUMM:QUES:CAL?"
S0 ENTER 70905;D

60 PRINT D

70 IF D<>0 THEN 130

80 OUTPUT 70905;"CAL:SCAL:LTC"™

90 OUTPUT 70905;"CAL:SCAL:BCAL"
100 OUTPUT 70905; "SUMM:QUES:CAL?"
110 ENTER 70905;E
120 PRINT E
130 END

Using the Oscilloscope with COMP

Clear status.

Resets the Oscilloscope to its default
state.

Presets the Oscilloscope.
Read calibration event register.

Enter calibration event register results.

Print calibration event register results.
Terminate if results not 0.

Selects logic trigger calibration
routine.

Starts logic trigger calibration routine.
Read calibration event register.

Enter calibration event register results.

Print calibration event register results.
Terminate program.



Starting a
Measurement

Unknown Input Signal

Note

Measurement
Considerations

Before configuring the Oscilloscope to perform a specific
measurement, it is very beneficial to know both the signal being
measured, and the type of measurement being performed.

If the input signal is unknown, AUToscale can be used with

MEASure:ALL? to quickly determine some of the critical input signal
parameters.

The following example shows how to perform a measure all on a
signal connected to Input 1. The example is written using:

* an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

Execute:

S DIM AS([500] String for data.

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state.

30 OUTPUT 70905;"SYST:HEAD ON" Turn headers on so measurement
results are identified.

40 OUTPUT 70905;"AUT" Perform autoscale.

50 OUTPUT 70905;"MEAS:ALL?" Measure input signal.

Enter measurement results.
Print measurement results.
Terminate program.

60 ENTER 70905;AS
70 PRINT AS
80 END

Some of the measured data returned will be invalid (+9.99999E+37)
because the proper portion of the waveform was not present during
measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

In order to make a specific measurement, the portion of the waveform
required for that measurement must be setup and present on the
oscilloscope. For example, to measure:

* Period or frequency - a minimum of one complete cycle must
be present.
* Pulse width - the entire pulse must be present.

* Rise time - the leading (positive-going) edge of the waveform
must be present.

* Fall time - the trailing (negative-going) edge of the waveform
must be present.

Performing this function on an oscilloscope with a display is a
comparatively simple task. However, when the display is removed,
certain steps must be taken to assure the correct Oscilloscope and
measurement set-ups are performed prior to the actual measurement.
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Note

Vertical Setup

Note

Before a specific measurement can be performed, it is necessary to
setup the Oscilloscope vertical, time base, and triggering controls.
The settings are dependent on the input signal and the desired
measurement being performed. There are two ways to set these
controls:

¢ Automatic (using AUToscale).
e Manual - User enters desired values.
Automatic

When selected, the Oscilloscope automatically evaluates the input
signals present at inputs 1-4, and then sets the vertical, time base, and
triggering controls to present the signal. You setup the Oscilloscope
with the following command:

AUToscale

Autoscale should only be used with relatively stable input signals

having a duty cycle of greater than 0.5% and a frequency greater than
50 Hz.

Instructions for manual selection of the Vertical, Time base, and
Triggering controls are provided in this section.

This section discusses the vertical or channel controls you can
program with the CHANnel<n> command. These controls allow the
selection of:

¢ Input Coupling and Impedance
¢ Input Filter State

* Input Probe Attenuation

¢ Input Offset

¢ Input Range

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL channel commands available,
see Chapter 4, CHANnel subsystem.
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Note

Input Coupling/Impedance

Coupling and impedance for each channel can be set to AC/IMQ,
DC/1IMQ, or DC/50Q. DC/1MQ is selected at reset. You select
coupling with the following command:

CHANN:COUP xxx (n=channel number and xxx = AC, DC, or
DCF)

input Fillter State

Two input filters are selectable to provide low-pass (BW=30 MHz) or
high-pass (BW=450 Hz) filtering. Both filters are disabled at reset.

You enable the low-pass filter (high frequency reject) with the
following command:

CHANNn:HFR xxx (n=channel number and xxx = ON or OFF)

You enable the high-pass filter (low frequency reject) with the
following command:

CHANn:LFR xxx (n=channel number and xxx = ON or OFF)

Input Probe Attenuation

Probe attenuation factor for each channel can be entered from 0.9:1 to
1000.0:1 to match the probe currently connected at the input. 1:1is
selected at reset. You enter probe attenuation factor with the following
command:

CHANN:PROB xxx (n=channel number and xxx = value :1)

Changing probe attenuation from 1:1 will affect current settings of
input range and offset.

Input Offset

Offset voltage for each channel can be entered to a level depending on
the current RANGe selection. 0 volts is selected at reset. You enter
offset with the following command:

CHANR:OFFS xxx {(n=channel number and xxx = value In
volits)

Input Range

Full scale (not per division) vertical axis for each channel can be
entered from 8 mV to 40 V. 4 volts is selected at reset. You enter
vertical full scale range with the following command:

CHANN:RANG xxx (n=channel number and xxx = value In
volits)
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Time Base Setup

Note

This section discusses the time base or horizontal controls you can
program with the TIMebase command. These controls allow the
selection of:

* Delay
¢ Mode
* Range

* Reference

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available time base commands,
see Chapter 4, TIMebase subsystem.

Delay

The time base delay (time interval between trigger event and sweep
delay reference point) can be set to a value depending on the current
RANGe selection. 0 seconds is selected at reset. See Reference in this
section for more information. You select time base delay with the
following command:

TIM:DEL xxx (xxx = value In seconds + or -)
Mode

Three different sweep modes are available. TRIGgered requires a
trigger event for a new sweep. SINGle requires a RUN command for
a sweep. AUTo sweeps with or without a signal present. AUTo is
selected at reset. You select time base mode with the following
command:

TIM:MOD xxx (xxx = TRIG, SING, or AUT)
Range

Full scale (not per division) horizontal axis can be entered from 2 ns
to 50 seconds. 1 ms is selected at reset. You enter horizontal full
scale range with the following command:

TIM:RANG xxx {(xxx = value In seconds)
Reterence

Three different settings are available that control the sweep reference
point. LEFT, CENTer, or RIGHt sets the reference to the left, center,
or right of the sweep, respectively. CENTer is selected at reset. Refer
to Delay above for more information. You enter reference with the
following command:

TIM:REF xxx (xxx = LEFT, CENT, or RIGH)
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Trigger Setup This section discusses the trigger controls you can program with the

. TRIGger command. These controls allow the selection of:
' * Mode
¢ Holdoff
* Level

¢ Sensitivity

* Slope
¢ Source
Note The following discussion is intended to provide only a brief overview

of the necessary commands required for basic operation. For a
complete list and description of ALL available triggering commands,
see Chapter 4, TRIGger subsystem.

Mode

Five different trigger modes are available. See Chapter 4,
TRIGger:MODe, for information on EDGe, PATTern, STATe,
DELay, and TV trigger modes. EDGe is selected at reset. You select
trigger mode with the following command:

TRIG:MOD xxx (xxx = EDG, PATT, STAT, DEL, or TV)

. Holdoff

Holdoff (disabling of trigger circuit for specific duration) can be set to
either a time (40 ns to 320 ms) or event (2 to 16 million), and is valid
in all modes except DELay. 40 ns is selected at reset. You select
holdoff with the following command:

TRIG:HOLD xxx,yyy (xxx = TIME or EVENt and yyy = value in
seconds or events)

Level

Active trigger level voltage can be entered to a value dependent on
CHANnel<n>:RANGe and OFFSet settings as follows:.

10.75 of selected range from current offset

0 volts is selected at reset. You enter trigger level with the following
command:

TRIG:LEV xxx (xxx = value in volts)
Sensitivity

Trigger sensitivity or noise rejection can be turned on or off for the
selected SOURce. Aids in eliminating false triggering. NORMal is
noise reject off and LOW is noise reject on. NORMal is selected at
reset. You enter trigger sensitivity with the following command:

TRIG:SENS xxx (xxx = NORM or LOW)
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Slope

The POSitive (rising) or NEGative (falling) edge of the input signal
can be selected as the trigger event for the selected source. POSitive is
selected at reset. You select trigger slope with the following
command:

TRIG:SLOP xxx (xxx = POS or NEG)
Source

The trigger source can be selected from one of the input signals
(CHANnel 1-4), or from one of 10 bus lines (TTLTrg0-7 or ECLTrg 0-
1). Only one trigger source can be specified at a time. CHANnel 1 is
selected at reset. You select trigger source with the following
command:

TRIG:SOUR xxx (xxx = CHAN1, CHAN2, CHAN3, CHAN4,

TTLYO, TTLTY, TTLT2, TTLT3, TTLT4,
TTLTS, TTLT6, TTLT7, ECLTO or ECLTY)
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Measurement Setup

Note

After the vertical, time base, and triggering controls are setup, it is
necessary to set any unique measurement parameters prior to
performing the actual measurement. These controls allow the
selection of:

* Mode

e  Source

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available measurement
commands, see Chapter 4, MEASure subsystem.

Mode

Allows the user to specify the measurement definitions and
thresholds. STANdard selects IEEE measurement practice
definitions and thresholds. USER allows the user to specify the
definition and thresholds using the DEFine, LOWer, UPPer, and
UNITs commands.

User definitions (MEASure:DEFine) are dependent on measurement
type as follows (underlined parameter is the STANdard or default):

Delay edge polarity (positive or negative)
edge number (1 to 100) ] for start, 2 for stop

edge level (lower, mid, upper)
+ Pulse width  threshold (lower, mid, upper)
- Pulse width threshold (lower, mid, upper)

User thresholds (MEASure:LOWer, UPPer, and UNITs) are as
follows (underlined parameter is the STANdard or default):

Units % or volts
Upper threshold +250.0 kv/-25.00% to +125.0% (+90%)
Lower threshold +250.0 kv/-25.00% to +125.0% (+10%)

See Chapter 4, MEASure:DEFine, LOWer, UPPer, and UNITs for
additional information on user defined definitions and thresholds.
STANdard is selected at reset. You setup the measurement mode with
the following command:

MEAS:MODE xxx (xxx = STAN or USER)
Source

Used to select the source(s) for measurement. Two sources can be
specified, however, all measurements except DELay are made on the
first source. Source can be CHANnels (inputs1-4), FUNCtions, or
WMEMorys (waveform memories 1-4). CHAN1,CHANI1 is selected at
turn-on or reset. You set up the measurement source(s) with the
following command:

MEAS:SOUR xxx,xxx (xxx = CHAN1-4, FUNC 1-2, or WMEM 1-4)
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Digitizing Waveforms Wwaveforms can be digitized to provide a waveform that fulfills user
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Acquisition

Note

defined acquisition and completion criteria. The resulting waveform
can be measured by the Oscilloscope or passed to the controller as a
numerical representation. In addition, preamble data is passed to the
controller so the digitized data can be interpreted. The user can
specify exactly what the digitized information will contain, how the
waveform is acquired, when the waveform is completed, and the
format of the digitized information. Use the following sequence to
assist in digitizing waveforms:

1. Waveform Acquisition: Defines the data type, completion
criteria, number of averages, and number of data points for
data acquisition. See Acquisition in this section for more
information.

2. Digitize the Waveform: Acquires data on the specified
channel, stores the data in the channel buffer, then stops the
acquisition. See Digitize in this chapter for more information.

3. Measure the Waveform: All measurements made by the
Oscilloscope are now performed on the same data. See
Performing a Measurement in this chapter for more
information.

4. Waveform Disposition: When the data is going to/from the
bus, it defines where to get the data, the format the data is to be
in, reads the digitized waveform data, and reads the preamble
data. See Disposition in this section for more information.

This section discusses the acquisition controls you can program with
the ACQuire command. These controls allow the selection of:

* Type

¢ Completion Criteria
¢ Count

* Points

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available acquisition
commands, see Chapter 4, ACQuire subsystem.

Type

Three different modes define the type of acquisition that will take
place when a DIGitize command is executed. See Chapter 4,
ACQuire:TYPe, for information on NORMal, AVERage, and
ENVelope modes. NORMal is selected at reset. You select
acquisition type with the following command:

ACQ:TYP xxx (xxx = NORM, AVER, ENV)
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Digitize

Note

Disposition

Note

Completion Criterla

Completion criteria for an acquisition can be entered from 0 to 100%.
100% is selected at reset. You enter completion criteria with the
following command:

ACQ:COMP xxx (xxx = 0 to 100)
Count

The number of points to be averaged for each acquisition can be
entered from 1 to 2048. 8 is selected at reset. You enter counts with the
following command:

ACQ:COUN xxx (xxx = 1 to 2048)
Points

The number of points for each acquisition record can be entered from
32 to 1024. 500 is selected at reset. You enter points with the following
command:

ACQ:POIN xxx (xxx = 32 to 1024)

The DIGitize command causes an acquisition to take place on the
specified channel(s) with the resulting data placed in the channel
buffer. Upon completion, the data acquisition is stopped. See Chapter
4, DIGitize (Root Level Command) subsystem for more information.
You digitize with the following command:

DIG xxx (xxx = CHAN1-4)

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

This section discusses the disposition controls you can program with
the WAVeform command. These controls allow the selection of:

* Source

* Format

¢ Reading Waveform Data
* Reading Preamble Data

* Using the Digitized Data

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available waveform commands,
see Chapter 4, WAVeform subsystem.

Source

Select CHANnel 1-4, FUNCtion 1-2, or Waveform MEMory 1-4 as the
source for all WAVeform commands. CHANnel 1 is selected at turn-
on or reset. You select waveform source with the following command:

WAV:SOUR xxx (xxx = CHAN1-4, FUNC1-2, or WMEM1-4)
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Format

Three different formats are available to format digitized data when
retrieved from the instrument. See Chapter 4, WAVeform:FORMat
for information on WORD, BYTE, and COMPressed formats. BYTE
is selected at turn-on or reset. You select format with the following
command:

WAV:FORM xxx (xxx = WORD, BYTE, or COMP)
Reading Waveform Data

The digitized data is read over the bus from the waveform memory or
channel buffer specified using WAVeform:SOURce command. You
read digitized data with the following query:

WAV:DATA?
Reading Preamble Data

The interpretation (preamble) data is read over the bus from the
waveform memory or channel buffer specified using
WAVeform:SOURce command. This data is needed to interpret the
waveform data. You read preamble data with the following query:

WAV:PRE?
Using the Digitized Data

The returned data is read from the instrument starting at the left-
most point on the waveform, and must be scaled for useful
interpretation. The values needed to perform this task (x/y reference,
origin, increment) are included in the preamble data. See Chapter 4,
WAVeform subsystem for more information.

Example: Digitize @ This example uses the Oscilloscope module to digitize a waveform
Waveform and Send from CHANnell, and send the results (waveform and preamble) to
Data to the Controller the controller. The waveform will be complete when 512 points have

been averaged at least four times. The digitized data sent to the
controller is to be in byte format.
WAVEFORM WAVEFORM
ACQUISITION DISPOSITION
r i
e
INPUT _| DIGITIZE INPUT | MEMORIES =
SIGNAL |WAVEFORM BUFFER DATA?
PREAMBLE_ |CONTROLLER
?
MEASURE | RESULTS
DATA
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Figure 3-5. Example:

Digitizing Waveforms
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This example is written using:

10
20

30
40
50
60

70
80
90
100
110
120

130
140

150
160
170
180

190
200
210
220
230
240
250
260

270

280
290
300
310

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC

Execute:

DIM Pre${100)
INTEGER Waveform(2000)

OUTPUT 7090S;"SYST:HEAD ON"
OUTPUT 70905; "SYST:LONG ON"
OUTPUT 70905;"*CLS"
OUTPUT 70905; "*RST"

OUTPUT 70905; "AUT"

OUTPUT 70905; "ACQ:TYP AVER"
OUTPUT 70905; "ACQ:COUN 4"
OUTPUT 70905; "ACQ:COMP 100"
OUTPUT 70905;"ACQ:POIN 512"
OUTPUT 70905; "DIG CHAN1"

OUTPUT 70905; "WAV:SOUR CHAN1"
OUTPUT 70905; “WAV:FORM COMP"

OUTPUT 70905; "WAV:PRE?"
ENTER 70905;Pre
OUTPUT 70905; "WAV:DATA?"
GOSUB Get_data

STOP
Get_data: !

ENTER 70905 USING "#,1A";One_char$
IF One_char$="#" THEN Found pound

GOTO 210
Found pound: !

ENTER 70905 USING "#,1D";Digits

String for preamble data.
Temporary dimension for
waveform data data.
System headers to on.
System headers to long form.
Clear status.

Resets the Oscilloscope to its
default state (table 3-2).

Perform an autoscale.
Acquisition type to average.
Number of averages to 4.
Completion criteria to 100%.
Data record to 512 points.

Digitize channel 1 and place data
in channel output buffer.

Waveform source is channel 1.
Format for waveform data is 8-
bits.

Read preamble data.

Enter preamble data.

Read waveform data.

Go to a subroutine that will read
the header to determine the size of
the waveform data, then re-
dimension the waveform data
array.

Stop main program.
Data retrieved routine.
Enter one character at a time,

Loop to read next character.
Read the record length routine.
Read and save first digit after "#",

ENTER 70905 USING "#,"&VALS$ (Digits) &"D";Length

REDIM Waveform(l:Length)

ENTER 70905 USING "#,B";Waveform(*)

ENTER 70905 USING "#,B";Crlf
RETURN
END

Read the next XXX characters as
the record length, where XXX is
specified by Digits.
Re-dimension Waveform to the
actual record size.

Enter waveform data.

Read carriage return.
Return to the main program.
Terminate program.
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Comments

Block Data. Both preamble and waveform data is "definite-length
block response data". This method allows any type of device-
dependent data to be transmitted over the system interface as a series
of 8-bit binary data types. This is particularly useful for sending
large quantities of data or 8-bit extended ASCII codes. The syntax is a
pound sign (#) followed by a non-zero digit representing the number
of digits in the decimal integer. After the non-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
1024 bytes of data, the syntax is:

#41024<1024 bytes of datad><term>
Number of digits _J
Number of bytes
Actual Data
Terminator

Reading Block Data. The example program (lines 200 to 300) finds
the "#" sign, reads the number of digits and number of bytes, then re-
defines the field to the correct length. This method will work for all
definite-length block response returned data (e.g., DISPlay:DATa?
and WAVeform:DATa?).

When to Read Preamble. The preamble should be read prior to the
waveform data.

When to Read Waveform Data. To obtain waveform data, you must
specify the WAVeform parameters for the waveform data prior to
sending the :DATA? query. After receiving the :DATA? query, the
instrument will start passing the waveform information to the
controller when addressed to talk.
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. Performing a
Measurement

Notes

After the oscilloscope and measurement have been setup, and the
waveform has been digitized, the actual measurement can be
performed. Measurements include:

¢ Delay

e Fall time

* Frequency
¢ Period

¢ Pulse width
¢ Rise time

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available measurements, see
Chapter 4, MEASure subsystem.

Remember, just because measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement results. A returned +9.99999E+37 indicates an
invalid measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

Delay

Used to perform a delay measurement on the selected source(s).
Delay time (in seconds) measured from:

* the first specified edge on one source to the next specified edge
on the same source, or

* the first specified edge on one source to the first specified edge
on another source.

Measurement definitions are specified by the MEASure:MODe
command. You perform a delay measurement and return the
measurement results with the following query:

MEAS:DEL?
Fall time

Used to perform a fall time measurement on the selected source. Fall
time (in seconds) measured as time at lower threshold point minus
time at upper threshold point. Measurement thresholds are specified
by the MEASure:MODe command. You perform a fall time
measurement and return the measurement results with the following
query:

MEAS:FALL?
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Notes

Frequency

Used to perform a frequency measurement on the selected source.
Frequency (in hertz) of the first complete cycle is measured.
Measurement thresholds are set to the 50% level (STANdard) or
defined mid threshold (USER) as specified by the MEASure:MODe
command. You perform a frequency measurement and return the
measurement results with the following query:

MEAS:FREQ?
Perlod

Used to perform a period measurement on the selected source. Period
(in seconds) of the first complete cycle is measured. Measurement
thresholds are set to the 50% level (STANdard) or defined mid
threshold (USER) as specified by the MEASure:MODe command. You
perform a period measurement and return the measurement results
with the following query:

MEAS:PER?
Pulse width

Used to perform a negative or positive pulse width measurements on
the selected source. Pulse width of the first positive or negative pulse
is measured. Measurement thresholds are set to the 50% level
(STANdard) or a defined threshold (USER) as specified by the
MEASure:MODe command.

You perform a negative pulse width measurement and return the
measurement results with the following query:

MEAS:NWID?

You perform a positive pulse width measurement and return the
measurement results with the following query:

MEAS:PWID?
Rise time

Used to perform a rise time measurement on the selected source. Rise
time (in seconds) measured as time at upper threshold point minus
time at lower threshold point. Measurement thresholds are specified
by the MEASure:MODe command. You perform a rise time
measurement and return the measurement results with the following
query:

MEAS:RIS?

If the identical command is sent without the "?", the Oscilloscope will
be placed in the continuous measurement mode, and start the
specified measurement. Measurement results are returned using the
MEASure:RESults? query. The query reads the measurement results
but does not stop the continuous mode.

These commands are also used during limit testing. See Chapter 4,
MEASure subsystem for more information.
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A

Measurement
Examples

Caution

Note

The following is a list of examples provided to illustrate using COMP
commands to perform basic measurements/functions using the
Oscilloscope module.

¢ Autoscale Frequency Measurement

¢ Manual Fall Time Measurement

* Fall Time Measurement using the Expanded Window
* Using Delay Trigger

* Limit Testing

MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to the four input connectors is 5 Vrms at 50Q or +250 V
(dc+peak ac<10 kHz) at 1IMQ.

The following examples are intended to provide only a brief overview
of the necessary commands required for basic operation. However,
these examples can be used to provide a good starting point for much
more complex programs. For a complete list and description of ALL
COMP commands, see Chapter 4.

All the examples in this section are written using:

* an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC
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Example: Autoscale This example uses the Oscilloscope module to measure the frequency
Frequency of an unknown signal connected to Input 2.

Measurement
Caution MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to any of the four input connectors is 5 Vrms at 50Q or 250 V
(dc+peak ac<10 kHz) at 1IMQ.
Note Because of the Autoscale function, disconnect any input signal
connected to input 1, 3, or 4.
INPUT 2
(]
? °
SOURCE glo
0]o2
o
(.

N
ja
/
|

OuUTPUT COMMAND OSCILLOSCOPE
MODULE MODULE

Figure 3-6. Example: Autoscale Frequency Measurement

Execute:
10 DIM AS$[25] String for measurement data and
headers.
20 OQUTPUT 70905;"*CLS" Clear status.
30 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 3-2).
40 OUTPUT 70905;"AUT" Perform autoscale.
50 OUTPUT 70905;"SYST:HEAD ON" Return headers.
60 OUTPUT 70905;"DIG CHAN2" Digitize channel 2 using default
acquisition parameters (see table
3-2).
70 OUTPUT 70905;"MEAS:SOUR CHAN2" Measurement source to channel
2
80 OUTPUT 70905;"MEAS:FREQ?" Read measurement results.
90 ENTER 70905;A$ Enter measurement results.
100 PRINT A$ Print measurement results.
110 END Terminate program.
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Comments

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating autoscale, and remain connected until
the measurement is terminated.

Multiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilloscope controls using the signal
connected closest to channel 1. If a signal is not found on input 1 then
input 2 is used, if a signal is not found on input 2 then input 3 is used,
ete.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.

Numeric Results. Set SYSTem:HEADer to OFF to return numeric
data.

Digitize. This measurement could be performed without digitizing
the waveform, however the returned results will not be as accurate or
as consistent as when using the digitize command.
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Example: Manual This example uses the Oscilloscope module to measure the fall time
Fall Time of a signal connected to Input 3 using a 1IMQ 10:1 probe. The expected
Measurement inputis a 1.5 V clock at 10 MHz. The user is notified if the returned

measurement results are not within specific limits.

Notes When measuring fall time, the trailing (negative-going) edge of the
waveform must be present. In order to obtain accurate results
(example signal is a clock pulse-minimum fall time):
* the time base should be setup so the falling edge is maximized
over the time base range, and
* the trigger should be set so the falling edge is centered.
INPUT 3 ]
10:1
PROBE
SOURCE

/ N\
COMMAND OSCILLOSCOPE
MODULE MODULE

Figure 3-7. Example: Manual Fall Time Measurement
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Execute:

Comments

10

20
30

40

S0

60

70
80

90

100

110

120

130
140

150
160

OUTPUT 70905;"SYST:HEAD OFF"

OUTPUT 70905;"*CLS"
OUTPUT 70905;"*RST"

OUTPUT 70905; "CHAN3:PROB 10"
OUTPUT 70905;"CHAN3:RANG 2"
OUTPUT 70905;"TIM:RANG 100NS"

OUTPUT 70905;"TRIG:SOUR CHAN3"
OUTPUT 70905;"TRIG:SLOP NEG"

OUTPUT 70905;"TRIG:LEV .75"

OUTPUT 70905;"DIG CHAN3"

OUTPUT 70905; "MEAS:SOUR CHAN3"
OUTPUT 70905; "MEAS:FALL?"

ENTER 70905;Results
IF Results<21E-9 THEN 160

PRINT “Measurement out of Spec"

END

System headers off to read
numeric data.

Clear status.

Resets the Oscilloscope to its
default state (table 3-2).

Set input 3 probe attenuation
factor at 10:1.

Set input 3 full scale vertical range
to 2 volts (expected input is 1.5V).

Set full scale horizontal range to
100 ns (expected period).
Trigger source to channel 3.
Trigger slope to negative (to
ensure falling edge is acquired).
Trigger level to .75 volts
(approximately one-half the
expected input).

Dugitize channel 3 using default
acquisition parameters (see table
3-2).

Measure channel 3.

Perform fall time measurement
and return results.

Enter measurement results.

Verify measurement results are
less than than 21 nsec.

Print measurement flag.
Terminate program.

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating a measurement, and remain connected

until the measurement is terminated.
Probe Attenuation Factor.

Probe attenuation factor should be

entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
the vertical and trigger parameters to compensate for the entered
factor.

Range. Both vertical (CHANnel) and horizontal (TIMebase) RANGe
parameters are specified for full scale axis, and not per division
values.

Window Command. An alternate method of presenting the

waveform for measurement is to use the WINDow command. See
Fall Time Measurement using the Expanded Window example in
this section for more information.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.
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Example: Manual
Fall Time

Measurement Using
the Expanded Window

Notes

This example uses the Oscilloscope module to measure the fall time of
a signal connected to Input 3. Measurement is taken using the
expanded window. The expected input is a 1.5 V clock at 1 MHz. The
user is notified if returned measurement results are not within
specific limits.

When measuring fall time, the trailing (negative-going) edge of the
waveform must be present. In order to obtain accurate results
(example signal is a clock pulse-minimum fall time):

* the expanded window time base should be setup so the falling
edge is maximized over the time base range, and

* the trigger should be set so the falling edge is centered.

When using the expanded window, the main sweep is set to present
the waveform, then the window parameters are positioned on the main
sweep to access the desired portion of the waveform being measured.

INPUT 3

° 0000

00

0
] ©

COMMAND
MODULE

=)
L /%'u q\
/

N

OSCILLOSCOPE
MODULE

Filgure 3-8. Example: Manual Fall Time Measurement with Expanded Window
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Comments

Execute:

10

20
30

40
50
60
70
80

90

100
110

120
130

150

160
170
180

190

200

210
220

OUTPUT

OUTPUT
OUTPUT

OUTPUT
OUTPUT
OUTPUT
OouTPUT
OUTPUT

OUTPUT

OUTPUT
OUTPUT

QUTPUT
OUTPUT

OUTPUT

OUTPUT

OUTPUT

OUTPUT
OUTPUT

70905; "SYST:HEAD OFF"

70905; "*CLS"
70905; "*RST"

70905; "BLAN CHAN1"
70905; "VIEW CHAN3"
70905; "RUN"

70905; "CHAN3:COUP DCF"
70905; "CHAN3:RANG 2"

70905; "TIM:RANG 2US"

70905; "TRIG: SOUR CHAN3"
70905; "TRIG:SLOP NEG"

70905; "TRIG:LEV O"
70905; "TIM:WIND:DEL O"

70905; "TIM:WIND:RANG 100E-9"

70905; "DIG CHAN3"™

70905;"TIM:WIND ON"
70905; "MEAS: SOUR CHAN3"™
70905; "MEAS:FALL?"

ENTER 70905;Results
IF Results<5.E-9 THEN 220

PRINT "Measurement out of Spec"”

END

System headers off to read
numeric data.

Clear status.

Resets the Oscilloscope to its
default state (table 3-2).

Turn channel 1 off.

Turn channel 3 on.

Start data acquisition.

Set input 3 coupling to DC at 5052
Set input 3 full scale vertical range
to 2 volts (expected input is 1.5V).
Set full scale horizontal range to 2
us (5X the expected period).
Trigger source to channel 3.
Trigger slope to negative (to
ensure falling edge is acquired).
Trigger level to 0 volts.

Window delay to 0 seconds
(center of the waveform).
Window range to 100nsec ( to 0
seconds (the expected period).
Digitize channel 3 using default
acquisition parameters (see table
3-2).

Expanded window on.

Measure channel 3.

Perform fall time measurement
on expanded window and return
results.

Enter measurement results.
Verify measurement results are
less than 5 nsec.

Print measurement flag.
Terminate program.

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating a measurement, and remain connected

until the measurement is terminated.

Probe Attenuatlon Factor. Probe attenuation factor should be
entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
the vertical and trigger parameters to compensate for the factor.

Range. Both vertical (CHANnel) and horizontal (TIMebase) RANGe
parameters are specified for full scale, and not per division values.

Window Control. Two commands are used to move the expanded
window on the main sweep. WINDow:RANGe command is used to
set the expanded window full scale horizontal axis, and
WINDow:DELay sets the expanded window time base delay.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information.
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Example: Using
Delay Trigger

The trigger is setup in the delay mode to qualify on the first rising
edge of the first burst, delay for 2.5usec to obtain a stable waveform,

then trigger on the fifth edge (middle) of the second burst. The
expected input is a 1 V burst pulse with ten 5 MHz bursts that repeat
every 50usec.

Note For the example, the parameters are setup using autoscale, then
adjusted as required.
nimmnonn i
=~10.0000 us 0.00000 s 10.0000 us ~2.50000 us 0.00000 s 2.50000 us —2.50000 us 0.00000 2.50000 ps
20ns 5 psec 5 pusec
Figure 3-9. Example: Using the Delay Trigger
Execute:
10 OUTPUT 70905;"+*CLS" Clear status.
20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 3.-2).
30 OUTPUT 70905;"AUT" Perform an autoscale.
40 OUTPUT 70905;"TRIG:MOD DEL"® Delay trigger mode.
50 OUTPUT 70905;"TRIG:QUAL:EDG" Qualify mode to edge.
60 OUTPUT 70905;"TRIG:DEL TIM,2.5Us" Delay time to 2.5usec to obtain a
stable trigger.
70 OUTPUT 70905;"TRIG:0CC 1" Trigger on first event.
80 OUTPUT 70905;“TRIG:0CC:SLOP POS" Trigger on rising edge.
90 OUTPUT 70905;"TRIG:0CC:SOUR CHAN1" Trigger source to channel 1.
100 OUTPUT 70905;"TRIG:SLOP POS" Trigger on rising edge.
110 OUTPUT 70905;"TRIG:SOUR CHAN1" Trigger source to channel 1.
120 OUTPUT 70905;"TIM:RANG 5US" Time base to Susec full scale.
130 OUTPUT 70905;"TRIG:0CC 5" Trigger on fifth event.
140 END Terminate program.
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Comments

Delay Trigger Qualify Modes. In delay mode, a trigger can be

qualified using edge, pattern, or state mode before the delay is
defined.

Muitiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilloscope controls using the signal
connected closest to channel 1. If a signal is not found on input 1 then
input 2 is used, if a signal is not found on input 2 then input 3 is used,
ete.

After Triggering. After a delay trigger is setup, any parameter can
be measured, the waveform data can be digitized and measured, or
read over the bus.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.
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Example: Limit Testing

Note

This example uses the Oscilloscope module to measure the frequency,
duty cycle, and peak-to-peak voltage of a signal connected to Input 2.
The expected input is a 1 Vp-p, 10 MHz, 50% duty cycle sinewave. If
any of the the input signal measured values are not within the
specified limits, the waveform will be saved in waveform memory 1,
and the test will stop.

For the example, the parameters are setup using autoscale, then
adjusted as required.

SOURCE

]

10 Vp-p
10MHz

(]
50% o

———— 1
O@O©O©O© @o r\/

] o «e00::
° o ° o000

o
CEN

)

/

OuUTPUT

r
/

COMMAND OSCILLOSCOPE
MODULE MODULE

Figure 3-10. Example: Limit Testing

Execute:

05 DIM Results$[25] String for failure results.

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 3-2).

30 OUTPUT 70905;"AUT" Perform an autoscale (no signal
connected to channel 2).

40 OUTPUT 70905;"TIM:RANG 200E-9" Set full scale horizontal range to
200 ns (expected period).

50 OUTPUT 70905; "MEAS:SCR" Clear measurement queue.

60 OUTPUT 70905; "MEAS:SOUR CHAN2" Measure channel 2.

70 OUTPUT 70905; "WAV:SOUR CHAN2" Violation source is channel 2.

80 OUTPUT 70905; “MEAS:FREQ" Start a continuous frequency
measurement on channel 2.

90 OUTPUT 70905; "MEAS:COMP FREQ, 10.5E6,9.S5E6"

Configure a limit test for
frequency measurement with
acceptable results from 9.5 to
10.5MHz.
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Comments

100 OUTPUT 70905; "MEAS:DUT*" Start a continuous duty cycle
measurement on channel 2.

110 OUTPUT 70905; "MEAS:COMP DUT, 55, 45"
Configure a limit test for duty
cycle measurement with
acceptable results from 45 to 55%.

120 OUTPUT 70905; "MEAS:VPP" Start a continuous peak-to-peak
voltage measurement on channel
2

130 OUTPUT 70905; "MEAS:COMP VPP,1.2,0.8V"
Configure a limit test for peak-to-
peak voltage measurement with
acceptable results from 0.8 to

1.2Vp-p.

140 OUTPUT 70905; "MEAS:POST STOP" Stop limit test after violation.

150 OUTPUT 70905; "MEAS:DEST WMEM1" Waveform memory 1 is the
destination for limit test
violations.

160 OUTPUT 7090S5; "MEAS:LIM MEAS" Start limit test.

165 OUTPUT 70905; "DIG CHAN1" Acquire waveform data.

170 OUTPUT 70905; "LTER?" Has limit test failed?

180 ENTER 70905; Fail Read results.

190 IF Fail=0 THEN 170 Read limit test event register until
limit test fails.

200 OUTPUT 70905; "MEAS:RES?" Query instrument to return failed
measurement results.

280 ENTER 70905; Results$ Read measurement results.

290 PRINT Results$ Print measured results.

310 END Terminate program.

Violation Choices: The limit test can be stopped or continued after a
violation has been found. If desired, the data associated with the
violation can be saved in pixel or waveform memory.

Determining Limit Test Status. Failures can be determined by
reading the limit test event register (LTER?) and/or by analyzing the
measurement results (RESults?).

Limit Test on More than One Channel. Limit tests can be
performed on up to three different channel at the same time by stepping
through the MEASure:SOURce parameter. Only one channel can be
specified (using the WAVeform:SOURce command) as the source when
saving the limit test violation data.

Muitiple Signal Connectlon using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilloscope controls using the signal connected
closest to channel 1. If a signal is not found on input 1 then input 2 is
used, if a signal is not found on input 2 then input 3 is used, ete.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion

criteria. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.
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Recalling and Saving This section contains information about saving and recalling
States current Oscilloscope module states.

Storing States The *SAV <numeric_state> command saves the current instrument
state. The state number (1-4) is specified in the <numeric_state>
parameter. All of the Oscilloscope and measurement setup
parameters are saved.

Recalling States The *RCL <numeric_state> command recalls a previously saved or
existing state.

¢ Enter the number 0 in the <numeric_state> parameter to recall
the configuration prior to executing the AUToscale, *RCL,
CHANnel:TTL, or CHANnel:ECL commands.

¢ Enter the number (1-4) in the <numeric_state> parameter of the
desired saved state. If *SAV was not previously executed
using the selected number, the Oscilloscope module will
generate an error.
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. Recalling and Stor ING This section contains information about recalling and storing

Waveforms

Note

Note

current Oscilloscope module waveforms. These controls allow for:

* Storing

¢ Viewing
¢ Blanking
¢ Erasing

¢ Merging

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of these commands, see Chapter 4,
STORe, VIEW, BLANk, and ERASe.

Storing Waveforms

The STORe command is used to save an active, previously stored, or
function waveform in a non-volatile waveform memory location.
The following waveforms are available for viewing:

CHANRel 1-4 - active waveform from input 1-4
WMEMory 1-4- stored in waveform memory (non-volatile)
FUNCtion 1-2 - function waveform (+,—X,inverted,only)

You store a waveform with the following command:

STOR xxx,yyyy (xxx = source waveform CHAN1-4, WMEM
1-4, or FUNC 1-2 and yyyy= memory
destination WMEM 1-4)

Whatever is present at the specified source (waveform, baseline, etc)
is what will be saved in the specified memory destination.

Viewing Waveforms

The VIEW command is used to present an active, previously stored,
or function waveform. The following waveforms are available for
viewing:

CHANnel 1-4 - active waveform from input 1-4

PMEMory 0-2 - stored in pixel memory (volatile)

WMEMory 1-4- stored in waveform memory (non-volatile)

FUNCtion 1-2 - function waveform (+,~,X,inverted,only)

You view a waveform with the following command:

VIEW xxx (xxx = CHAN1-4, PMEM 0-2, WMEM 1-4, or
FUNC 1-2)
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Note

Blanking Waveforms

The BLANk command is used to stop presenting an active, previously
stored, or function waveform. The following waveforms are
available for blanking:

CHANnel 1-4 - active waveform from input 1-4

PMEMory 0-2 - stored in pixel memory (volatile)
WMEMory 1-4- stored in waveform memory (non-volatile)
FUNCtion 1-2 - function waveform (+,—X,inverted,only)

You blank a waveform with the following command:

BLAN xxx (xxx = CHAN1-4, PMEM 0-2, WMEM 1-4, or
FUNC 1-2)

All unused channels should be blanked. See Appendix C, Optimizing
Measurements, for additional information.

Erasing Waveforms

The ERASe command is used to erase the contents of pixel memory.
You erase pixel memory with the following command:

ERAS xxx (xxx = PMEM 0-2)
Merging Waveforms

The MERGe command is used to merge the contents of pixel memory
0 with the current contents of pixel memory 1 or 2. You merge pixel
memories with the following command:

MERG xxx (xxx = PMEM 1-2)
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Querying the
Oscilloscope

This section summarizes the query commands you can use to
determine the configuration or state of the Oscilloscope. All
commands end with the "?" which puts the data into the output buffer
where you can retrieve it to your computer. See Chapter 4 for more

information.

Unless otherwise specified, <n> is the channel number (1-4).

Query

ACQuire
:COMPlete?
:COUNt?
:POINts?
:TYPe?

BNC?

CAlibrate
:REPort? CHANnel<n>
TNULI?

CHANnel<n>
:COUPIling?
:HFReject?
:LFReject?
:OFFSet?
:PROBe?
:RANGe?

DiSPlay
:DATa?
:PERSistence?
:SOURce?

FUNCtion<n>
:OFFSet?
:RANGe?

LTER?

MEASure
:ALL?
:COMPare?
:CURSor? <xoaxxs

:DEFine? <wxxx>

:DELay?
:DESTination?
:DUTycycle?
:ESTAr?
:ESTOp?
:FALLtime?

Description

Acquire subsystem queries
Acquisition complete value
Acquisition count value

Acquisition points value

Acquisition type

Probe compensation connector output

Calibrate subsystem queries

Calibration report

Current time null values for channel pairs 1-
2,1-3,and 1-4.

Channel subsystem queries
Channel's coupling

Channel's low pass filter state
Channel's high pass filter state
Channel's offset value
Channel's probe attenuation
Channel's range value

Display subsystem queries
Display data (block)
Display persistence mode
Display source setting

Function subsystem queries
Function offset value
Function range value

Limit test event register value

Measure subsystem queries

Measure all parameters, return results

Limit test compare mode and values

Cursor (time/voltage) value, where xxxx is
the type

Measurement definition (delay and pulse
width), where xxxx is measurement and
parameters

Measure delay, return results

Destination for limit test violation

Measure duty cycle, return results

Edge start marker position

Edge stop marker position

Measure fall time, return results
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the channel number (1-4).

3-44

Query

MEASure—Continued

:FREQuency?
{LOWoer?
:MODe?
‘NWIDth?
:OVERshoot?
:PERiod?
:POSTiailure?
:PRECision?
:PREShoot?
‘PWIDth?
‘RESults?
:RISetime?
:SOURce?
:STATistics?

:TOELta?

:TMAX?

:TMIN?

‘TSTAt?
:TSTOp?
‘TVOLL? <xxxx>

:UNITs?
:UPPer?
:VACRms?
:VAMPIlitude?
:VAVerage?
:VBASe?
:VDCRms?
:VDElta?
:VMAX?
:VMIN?
:VPP?

:VRELative?
:VRMS?
:VSTAn?
:VSTOp?
‘VTIMe? <xxxx>

VTOP?

MEMory

:VME
:ADDRess?
:MEASure

:ADDRess?

:STATe?
:SIZE?
:STATe?
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Description

Measure subsystem queries

Measure frequency, retumn results

Lower threshold value

Measurement mode definitions

Measure negative pulse width, return results

Measure overshoot, return results

Measure period, return results

Limit test post-failure instruction

Always returns COARse

Measure preshoot, return results

Measure positive pulse width, return results

Measurement queue contents

Measure rise time, return results

Measurement source setting

Statistics mode

Time difference between markers

Time at maximum voltage

Time at minimum voltage

Time start marker position

Time stop marker position

Time interval betwseen trigger and defined
event, where xxxx is defined event

Threshold level units

Upper threshold value

Measure AC RMS voltage, return results

Measure voltage amplitude, return results

Measure average voltage, return results

Measure base voitage, return results

Measure DC RMS voltage, return results

Voltage difference between markers

Measure maximum voltage, return results

Measure minimum voltage, return results

Measure peak-to-peak voltage, return
results

Current relative voltage stop marker position

Measure RMS voltage, return results

Voltage start marker position

Voltage stop marker position

Voltage level at specified time, where xxxx is
time

Measure top voltage, return results

Memory subsystem queries
Memory address selected

Memory measurement address selected
Memory measure state

Memory size

Ovaerall VME memory state



Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the channel number (1-4).

Query

OUTPut
:ECLTrg<xxxx>
[:STATe]?
:EXTernal
(:STATe)?
[:STATe)?
TTLTrg<xxxx>
{:STATe]?

SUMMary
:QUEStionable?
:CALibration?
:CHANnel<n>?
:AD?
:DELay?
:GAIN?
:HYSTeresis?
L TRigger?
‘OFFSet?
TNUU?
‘TRIGger?
:DCALibration?
:PROBe?
TEST?
:ACQuisition?
:AD?
:ATRigger?

:DA?
:LTRigger?

:TiIMebase?

:INTerpolator?

:RAM?
:ACQuisition?
:DISPlay?
:NVOlLatile?
:SYSTem?

:ROM?
:NPRotect?
:SYSTem?

SYSTem
:ERRor? <xxxxe>

:HEADer?
:LANGuage?
:LONGform?
:SETup?

Description

Output subsystem queries

Select ECL trigger bus line (0-1)

Enable state of ECL trigger bus line selected
Front panel trigger connector

Enable state of front panel trigger

Overall output state

Select TTL trigger bus line (0-7)

Enable state of TTL trigger bus line selected

Summary subsystem commands
Questionable event register value
Calibration event register value
Channel's event register value
Channel's AD event register value
Channel's delay event register value
Channel's gain event register value
Channel's hysteresis event register value
Channel's logic trigger event register value
Channel's offset event register value
Channel's time null event register value
Channel's trigger event register value
Default calibration event register value
Probe event register value
Test event register value
Acquisition test event register value
Acquisition test AD event register value
Acquisition test analog trigger event register
value
Acquisition test DA event register value
Acquisition test logic trigger event register
value
Acquisition test time base event register
value
Time base interpolator event register value
RAM test event register value
Acquisition RAM test event register value
Display RAM test event register value
Non-volatile RAM test event register value
System RAM test event register value
ROM test event register value
Non-protected RAM test event register value
System ROM test event register value

System subsystem queries

Error number and messages, where xxxx
specifies message type

Command header state

Programming language selected

Command header form

Setup data (block)
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Querying the Oscilloscope — Continued
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Unless otherwise specified, <n> is the channel number (1-4).

Query
RUN?

STATus? <xxxx>

TER?

TIMebase
:DELay?
:MODe?
:RANGe?
:REFerence?
‘WINDow?

:DELay?
‘RANGe?

TRIGger
:CONDition?
:DELay?

:SLOPe?

:SOURce?
:FIELd?
:HOLDoff?

:LEVel?
:LINe?
LOGic?
:MODe?
:OCCurrence?
:SLOPe?
:SOURce?
:PATH?
:POLarity?
:QUALIfy?
:SENSitivity ?
:SLOPe?
:SOURce?
:STANdard?

WAVeform
:COUNt?
:DATa?
:FORMat?
:POINts?
:PREamble?
:SOURce?
:TYPe?
:XINCrement?
:XORigin?
:XREFerence?
YINCrement?
:YORigin?
:YREFerence?

Using the Oscilloscope with COMP

Description
Current acquisition state

Channel, function, waveform memory, or
pixel memory status, where xxxx is source

Trigger event register value

Time base subsystem queries
Time base delay value

Time base mode

Time base range value

Delay reference selection
Expanded window state
Expanded window delay value
Expanded window range value

Trigger subsystem queries

Trigger condition and values

Trigger delay type (time or event) and value

Trigger delay slope selected

Trigger delay source selected

TV Trigger field selected

Trigger holdoff type (time or events) and
value

Trigger level value

TV Trigger line selected

Logic level selected

Trigger mode selected

Occurrence value

Occurrence slope selected

Occurrence source selected

Source selacted for logic command

TV Trigger polarity selected

Qualify mode selected

Trigger sensitivity selected

Trigger slope selected

Trigger source selected

TV Trigger standard selected

Waveform subsystem

Always returns 1

Waveform data (block)
Waveform data format selected
Waveform data points value
Preamble (block)

Waveform source selected
Waveform data type selected
Time difference of data points
Time of first data point

Always returns 0

Voltage difference of data points
Voltage at center of waveform
Data point at y-origin
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® 4
Oscilloscope HP 54503A Compatible Language
Command Reference

L

Using This Chapter This chapter describes Hewlett-Packard 54503A Compatible Language
(COMP) commands and summarizes IEEE 488.2 Common (*)
commands applicable to the Oscilloscope module.

See the HP 54503A Programming Guide for additional information
on COMP and common commands. This chapter contains the
following sections:

® Command TYPeB .......ccecccveerrerrerrrecrerecneesssnnessrneesssecsssnes Page 4-1
¢ COMP Command Reference ...........ccoeeeeenveenererneersennen Page 4-4
¢ Command Cross Reference to SCPI commands........... Page 4-210
¢ Command Cross Reference to HP54503A commands .. Page 4-214
¢ Common Command Reference ..........c.ccoeeueeeueeeeuunrnnnen Page 4-216
* Command Quick Reference ..........cocceeveveueerrecnveeannnn.. Page 4-217
Command Types Commands are separated into two types: IEEE 488.2 Common
Commands and Hewlett-Packard 54503A Compatible Language
. (COMP) Commands.

Common Command The IEEE 488.2 standard defines the Common Commands that
Format perform functions like reset, self-test, status byte query, etc. Common
commands are four or five characters in length, always begin with
the asterisk character (*), and may include one or more parameters.
The command keyword is separated from the first parameter by a

space character. Some examples of Common Commands are shown
below:

*RST *CLS *STB?

COMP Command The COMP commands perform functions like setting parameters,
Format performing measurements, querying instrument states, and
retrieving data. A subsystem command structure is a hierarchical
structure that usually consists of a top level (or root) command, one or

more lower level sub commands, and their parameters. The
following example shows part of a typical subsystem:

TiMebase
:RANGe <range>
:WINDow ON|OFF
:DELay?

TIMebase is the root command, :RANGe and :WINDow are the
second level sub commands with <range> and ON|OFF as
parameters, and :DELay? is a third level query.
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4-2

Command Separator

Abbreviated Commands

implled Commands

A colon (:) always separates one command from the next lower level
command as shown below:

TiMebase:WINDow:DELay?

Colons separate the root command from the second level command
(TiIMebase:WINDow), and the second level from the third level query
(WINDow:DELay?).

The command syntax shows most commands as a mix of upper and
lower case letters. The upper case letters indicate the abbreviated
spelling for the command. For shorter program lines, send only the
abbreviated form. For better program readability, you may send the
entire command. The instrument will only accept either the
abbreviated form or the entire command.

For example, if the command syntax shows TIMebase, then TIM and
TIMEBASE are both acceptable forms. Other forms of TIMebase, such
as TM will generate an error. You may use upper or lower case
letters. Therefore, TIMEBASE, and TIMeBaSe are acceptable.

Implied commands are those which appear in square brackets ([ ]) in
the command syntax. (Note that the brackets are not part of the
command and are not sent to the instrument.) Suppose you send a
root level and second level command, but do not send the third level
implied command. In this case, the instrument assumes you intend
to use the implied command and it responds as if you had sent it.
Examine the portion of the SUMMary subsystem shown below:

SUMMary
:QUEStIonable
[:EVENt]?

The third level query [:EVENt]? is implied. To query the instruments
operation event register, you can send either of the following
command statements:

SUMM:QUES? or SUMM:QUES:EVEN?

COMP Command Reference



Parameters

Parameter Types. The following table contains explanations and
examples of parameter types you might see later in this chapter.

Parameter Type Explanations and Examples

Numeric Accepts all commonly used decimal representations
of numbers including optional signs, decimal points,
and scientific notation.

123 or 1.23E2; -123 or —1.23E2; .123, 1.23E-1, or
1.23000E-01.

Accepts all commonly used suffixes with decimal
representations of numbers including optional signs,
and decimal points,

.123S or 123MS; 12340HM or 1.234KOHM.
Voltage = *UV" for E-6, "MV" for E-3, "V" for
EO, "KV" for E3.
Percent = PCT".

Ohms = "OHM", "KOHM" for E3, "MOHM" for
E6.

Frequency = “HZ" for EQ, "KHZ" for E3, "MHZ" for
E6, "GHZ" for E9.

Time = *PS" for E-12, "NS" for E-9, "US" for
E-6, "MS" for E-3, "S" for EO.

Special cases include MIN and MAX.

MIN (selects minimum value available), and MAX
(selects maximum value available).

Boolean Represents a single binary condition that is either tru
or false.

1 or ON; 0 or OFF

Block Definite block program data format specified in IEEE
488.2.

Discrete Selects from a finite number of values. These
parameters use mnemonics to represent each valid
setting.

An example is the TIMebase:MODe <mode> command
where <mode> can be AUTo, TRIGgered, or SINGle.

Optional Parameters. Parameters shown within square brackets ([

1) are optional parameters. (Note that the brackets are not part of the
command and are not sent to the instrument.) If you do not specify a
value for an optional parameter, the instrument chooses a default

value. For example, consider the MEM:VME:ADDR? [<MIN | MAX>]
command. If you send the command without specifying a parameter,
the present external VME memory address is returned. If you send |
the MIN parameter, the command returns the lowest address ‘
available (2097152). If you send the MAX parameter, the command
returns the maximum address available (14647294). Be sure to place a
space between the command and the parameter.
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Linking Commands

Parameters Out of Range - Set to Limit. If an out of range
parameter is automatically adjusted to an acceptable value, bit 10 in
the SUMMary:QUEStionable register will be set true (1). For
example, if CHANnel1:PROBe 0.1 is entered, the value is set to 0.9
(lowest available setting) and bit 10 is set to "1".

Linking IEEE 488.2 Common Commands with COMP
Commands. Use a semicolon between the commands. For example:

*CLS;*"RST;CAL:REP? CHAN1

Linking Multiple COMP Commands. Use both a semicolon and a
colon between the commands. For example:

CHAN1:COUP AC;: TIM:RANG?

COMP also allows several commands within the same subsystem to
be linked with a semicolon. For example:

CAL:SCAL:VERT;:CAL:SCAL:BCAL
or
CAL:SCAL:VERT;BCAL

COMP Command This section describes the Hewlett-Packard 54503A Compatible
Reference Language (COMP) commands for the Oscilloscope module.

Commands are listed alphabetically by subsystem and also
alphabetically within each subsystem. Command guides are printed
in the top margin of each page. The left guide indicates the first
command listed on that page. The right guide indicates the last
command listed on that page. Where only a single command appears
on a page, the left and right guides will be the same.
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ACQuire
ACQuire

Note

Subsystem Syntax

ACQuire

The ACQuire command subsystem is used to set up the conditions to
acquire waveform data prior to executing a DIGitize command. This
subsystem selects the type of data, the number of averages, the number
of data points, and the completion criteria.

The term "Time Buckets" is defined as — the time range divided
into a specific number of horizontal time points (as defined by
ACQuire:POINts command), each with an equal and fixed time
associated with it.

ACQuire
:COMPlete <complete>
:COMPlete?
:COUNt <count>
:COUNt?
:POINts <points>
:POINts?
:TYPe <mode>
‘TYPe?
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ACQuire:COMPIlete

:COMPlete

Parameters

Example

Comments

:COMPlete?

Example

ACQuire:COMPlete?

ACQuire:COMPlete <complete> specifies the completion criteria
for an acquisition. Specifies what percentage of the time buckets need
to be "full” before an acquisition is considered complete.

Parameter Parameter Range of Values Default
Name Type Units
complete numefic 0to 100 PCT

Set acquire complete to 50%

The following example illustrates the use of the ACQuire:COMPlete
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQ:COMP 50 Acquire complete is 50%

¢ Time Buckets = "full: A time bucket is considered "full”
dependent on the ACQuire:TYPe selected as follows:

ACQuire:TYPe NORMal: The instrument only needs one
data point per time bucket for that time bucket to be considered
full.

ACQuire:TYPe AVERage or ENVelope: A specified
number of data points per time bucket (set using
ACQuire:COUNt) must be acquired.

¢ Recommended Completion Value: 60% is the recommended
completion criteria. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.

e Completion of 0%: If the complete value is set to 0, then one
acquisition cycle will take place.

¢ Related Commands: ACQuire:TYPe, COUNt.
o *RST Condition: Defaults to 100%.

ACQuire:COMPlete? returns the completion value (in percent) for
the currently selected mode. The value is sent to the output buffer.

Querying acquire complete
ACQ:COMP 50 Acquire complete is 50%

ACQ:COMP? Query instrument to return acquire
complete value

enter statement Enter value into computer
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ACQuire:COUNt

:COUNt

Parameters

Example

Comments

:COUNt?

Example

Comments

ACQuire:COUNt?

ACQuire:COUNt <count> selects the number of values to be
averaged for each time bucket before the acquisition (for that time
bucket) is considered complete.

Parameter Parameter Range of Values Default
Name Type Units
count numeric 1to 2048 none

Set acquire count to 64

The following example illustrates the use of the ACQuire:COUNt
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQ:COUN 64 Acquire count is 64

* Acquire Type: Count values accepted are dependent on the
ACQuire:TYPe currently selected, as follows:

ACQuire:TYPE NORMal: Count is not used in this mode.
Any value from 1 to 2048 can be entered, but is disregarded.
Query will always return a 1.

ACQuire:TYPE AVERage: When selected, the acceptable
values are from 1 to 2048, however the entry will be rounded to
the nearest power of 2.

ACQuire:TYPE ENVelope: Count is not used in this mode.
Any value from 1 to 2048 can be entered, but is disregarded.
Query will return entered value.

* Related Commands: ACQuire:COMPlete, TYPe.
e *RST Condition: Defaults to 8.

ACQuire:COUNLt? returns the currently selected count value. The
value is sent to the output buffer.

Querying acquire count
ACQ:COUN 64 Acquire count is 64

ACQ:COUN? Query instrument to return acquire
count value

enter statement Enter value into computer

¢ Acquire Type Normal: When ACQuire:TYPe NORMal is
selected, a count query will always return a 1.
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ACQuire:POINts ACQuilre:POINts?

4-8

:POINts ACQuire:POINts <points> selects the number of time buckets for
each acquisition record.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
points numeric 32|64{128]256|500(512|1024 none

Example Set acquire points to 1024

The following example illustrates the use of the ACQuire:POINts
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQ:POIN 1024 Acquire points are 1024

Comments ¢ Entering Points: Any value between 32 and 1024 can be entered,
however entry will be rounded to the nearest acceptable value.

e Waveform Points: To determine the ACTUAL number of time
buckets acquired, send the WAVeform:POINts? query.

¢ Related Commands: WAVeform:POINts?.
o *RST Condition: Defaults to 500.

:POINts? ACQuire:POINts? returns the currently selected points value. The
value is sent to the output buffer.

Example Querying Acquire Points

ACQ:POIN 1024 Acquire points are 1024

ACQ:POIN? Query instrument to return acquire
points value

enter statement Enter value into computer
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ACQuire:TYPe

:TYPe

Parameters

Example

Comments

:TYPe?

Example

ACQuire:TYPe?

ACQuire:TYPe <mode> selects the type of acquisition that will take
place when a DIGitize command is executed.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete NORMal|AVERage|ENVelope none

Set acquire type to average

The following example illustrates the use of the ACQuire:TYPe
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

ACQ:TYP AVER Acquisition type is average

Selecting Mode: Mode is used to select how the acquisitions are
used when generating the waveform. See the WAVeform:TYPe?
query for more information on selecting acquisition type.

NORMal: Used for general purpose type measurements. The
waveform reflects the last data point (hit) in each time bucket.
ACQuire:COUNt has no effect in this mode.

AVERage: Used when reduction of signal noise and
improved resolution is desired. The waveform reflects a
minimum of n acquisitions averaged per time bucket, where n
is the current ACQuire:COUNt value.

ENVelope: Used when measuring voltage or time jitter. The
waveform reflects the minimum and maximum data points
(hit) in each time bucket. ACQuire:COUNLt has no effect in
this mode.

e Related Commands: ACQuire:COUNt, DIGitize,
WAVeform:TYPe?.

e *RST Condition: Defaults to NORMal.

ACQuire:TYPe? returns the currently selected acquisition type. The
data is sent to the output buffer. See ACQuire:TYPe command for
more information on available types.

Querying acquire type
Dimension statement String for data

ACQ:TYP AVER Acquisition type is average

ACQ:TYP? Query instrument to return
acquisition type

enter statement Enter value into computer
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CAlLibrate
CAlLibrate

Subsystem Syntax

CALibrate:PCALIibration:BCALibration

The CALibrate command subsystem contains commands to perform
probe/self calibrations, and set channel-to-channel time nulls.

CALibrate
:PCALibration
:ATTenuation CHANnel<number>
:BCALibration
:TNULI1
:CH1TO<number> <time>
:REPort? <channel>
:SCALibration
:BCALibration
:DCALibration
:DELay <channel>
:DOUTput <level>
:LTCalibration
‘TNULI <channel_skew>
:VERTical
‘TNULI <valuel>,<value2>,<valued>
:TNULI?

:PCALibration:BCALibration

4-10

Example

Comments

CALibrate:PCALibration:BCALibration performs an attenuation
calibration on the channel number specified by the

CAL:PCAL:ATT CHAN command. Instrument calibrates channel
gain at the point connected to the DC Calibrator Qutput connector (probe,
cable, etc). Probe attenuation is then calculated from the results, and a
correction is automatically entered in the correct CHANnel<n>:PROBe
setting.

Perform attenuation calibration on channel 4

This example calibrates the channel gain on input 4. For the example, a
10:1 attenuator probe is connected to the DC Calibrator Output connector
from the Input 4 connector.

CAL:PCAL:ATT CHAN4  Attenuation calibration channel 4

pause To connect probe to DC Calibrator
Output from Input 4 connector

CAL:PCAL:BCAL Perform attenuation calibration.
Correction automatically stored in
CHAN4:PROB

e Valid Calibration: Channel gain is corrected using calculated
probe attenuation values from 0.9:1 to 250:1. If the measured results
cause the calculated attenuation factor to be out of this range, an
error will be generated.

e Related Commands: CAL:PCAL:ATT CHANDnel,
CHANnel<n>:PROBe.
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CALlbrate:PCALibration:ATTenuation CHANnel CAlibrate:PCALIbration:TNULI:CH1TO

:PCALibration:ATTenuation CHANnel

CALibrate:PCALibration:ATTenuation CHANnel<number>
selects the channel number that will be calibrated when the
CAL:PCAL:BCAL command is executed.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1t04 none
Example Set attenuation calibration channel to 4

CAL:PCAL:ATT CHAN4  Attenuation calibration channel to 4
Comments * Related Commands: CAL:PCAL:BCALibration.

:PCALibration:TNULI:CHI1TO

CAlLibrate:PCALibration:TNULL:CH1TO<number> <time> is
used to set the timing of channels 2, 3, OR 4 to correspond with channel
1. Use to eliminate any time discrepancies between channels and
minimize channel to channel skew variations. Use to manually adjust
any differences in cable length.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 2to 4 none
time numeric —50NS to +70NS S
Example Set time null from channel 1 to 3 to 25 ns.

CAL:PCAL:TNUL:CH1TO3 25E-9 Channel 1to 3time null to

25 nsec

Comments ¢ Query Time Null: Use the CALibrate:TNULI? query to return
current time null settings.

¢ CALibrate:TNUL]I Command: This command is similar to the
CALibrate:TNULI? query, except the three time null values can be
entered separately.

* Related Commands: CALibrate:TNULI.
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CAlLibrate:REPort?

CALlIbrate:SCALIbration:BCALIlbration

:REPort? CALibrate:REPort? <channel> is used to query the current
calibration status of the instrument. Each channel's status is queried
separately. The data is sent to the output buffer.

Parameters

Parameter Parameter Range of Values Default
Name Type Units
channel numeric CHANneln (n=1 to 4) none

Example Query channel 2 calibration results

Comments .

dimension statement Stringto hold data
CAL:REPort? CHAN2 Query channel 2 calibration results
enter statement Enter value into computer

Returned Format: The calibration results are returned in the
following format:

CHANneit A/D X, Gain X, Offset X, Hysteresis X, Trigger X,
Delay X, Logic Trigger X

CHANne24  A/D X, Gain X, Offset X, Hysteresis X, Trigger X,
Delay X, Time Null X

Where X is "P"=Passed, "F"=Failed, "D"=Defaulted,
"C"=Corrupted. If X prefixed by a "*", indicates a new ROM
revision without a recalibration.

Related Commands: CAL:SCAL:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL:TNULL.

:SCALibration:BCALibration

CALibrate:SCALibration:BCALibration is used to begin a self
calibration routine. The routine that is performed is dependent on the
SCALibration command configured prior to executing the
BCALibration command.

Example Begin a Logic Trigger Calibration

Comments .

CAL:SCAL:LTC Configure logic trigger calibration
CAL:SCAL:BCAL Begin logic trigger calibration

Self Calibration: If the BCALibration command is executed
without first defining the SCALibration routine to be performed, a
bit will be set in the SUMMary:QUEStionable register.

Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
SCALibration routine.

Related Commands: CAL:SCAL:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL:TNULI, CAL:TNULI,
SUMMary:QUEStionable.
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CAllibrate:SCALibration:DCALIlbration CALibrate:SCALIbration:DELay

:SCALibration:DCALibration

CALibrate:SCALibration:DCALibration is used to load "default"
calibration data. Default calibration data is set at the factory and is

dependent on the ROM revision currently installed. This command
should only be used by service personnel. Procedures for performing
this calibration are provided in the Service Manual.

Example Overwrite all existing calibration data with default
calibration data

CAL:SCAL:DCAL Configure for default calibration
: routine
CAL:SCAL:BCAL Load default calibration data

Comments e Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
default calibration routine.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.

:SCALibration:DELay CALibrate:SCALibration:DELay <channel> performs a delay
calibration on all four inputs, one at a time. Each input must be
connected to the AC Calibrator Output prior to executing the

. calibration routine for that channel. The results are stored and used
by the instrument to maintain measurement accuracy.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel numeric CHANRneln (n=1 to 4) none

Example Chapter 3 contains an example on performing a delay
calibration

Comments e« Calibration Results: Delay calibration results can be reviewed
using the Calibrate:REPort? query.

e Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine,

¢ Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.
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CAlLlbrate:SCALibration:DOUTput CALibrate:SCALibration:LTCallbration

:SCALibration:DOUTput CALibrate:SCALibration:DOUTput <level> is used to set the output
level of the DC Calibrator output connector to 0 volts (ZVOLLt) or 5 volts

(FVOLt).
Parameters
Parameter Parameter Range of Values Default
Name Type Units
level discrete ZVOLLiFVOLt none

Example Set DC calibrator output connector to 5V
CAL:SCAL:DOUT 5 DC calibrator output to 5V
Comments ¢ *RST Condition: Defaults to ZVOLt (0 volts).

:SCALibration:LTCalibration

CAlLibrate:SCALibration:LTCalibration performs a logic trigger
calibration. Input 1 must be connected to the AC Calibrator Output
prior to executing the calibration routine. The results are stored and
used by the instrument to maintain measurement accuracy.

Example Chapter 3 contains an example on performing a logic trigger

calibration
Comments ¢ Prior to Logic Trigger Calibration Execution: Prior to .
executing the logic trigger calibration routine, the calibration
results must be reviewed using the CALibrate:REPort? query. All
four channel calibration results must indicate "P" before the logic
trigger calibration can be executed.

e Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

e Calibration Results: Logic trigger calibration results can be
reviewed using the CALibrate:REPort? query.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.

4-14 COMP Command Reference



CALlbrate:SCALIbration:TNULI CAlLlbrate:SCALlibration:VERTIcal

:SCALibration:TNULI CALibrate:SCALibration:TNUL] <channel_skew> performs a
time null calibration on one set of channels at a time. The results
are stored and used by the instrument to maintain measurement

accuracy.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_skew discrete CH1TO2|CH1TO3|CH1TO4 none

Example Chapter 3 contains an example on performing a time null
calibration

Comments ¢ Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

* Calibration Results: Time null calibration results can be
reviewed using the CALibrate:REPort? query.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.

:SCALibration:VERTical CALibrate:SCALibration:VERTical performs a vertical
calibration on all four inputs simultaneously. All inputs must be
connected to the DC Calibrator Qutput prior to executing the
calibration routine. The results are stored and used by the
instrument to maintain measurement accuracy.

Example Chapter 3 contains an example on performing a vertical
calibration

Comments e« Calibration Results: Vertical calibration results can be
reviewed using the CALibrate:REPort? query.

e Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

* Related Commands: Calibrate:SCALibration:BCALibration,
Calibrate:REPort?.
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CALibrate:TNULI

:TNULI

Parameters

Example

Comments

:TNULI?

Example

Comments

CALlbrate:TNULI?

CALibrate:TNULI <value_I>,<value_2>,<value_3> is used to set
the timing of channels 2, 3, AND 4 to correspond with channel 1. Use
to eliminate any time discrepancies between channels and minimize
channel to channel skew variations. Use to manually adjust any
differences in cable length.

Parameter Parameter Range of Values Defauit
Name Type Units
value_1 numeric -50NS to +70NS S
value_2 numeric ~50NS to +70NS S
value_3 numeric =50NS to +70NS S

Set time null to 25 ns from channel 1 to 4
CAL:TNUL 0,0,25E-9 Channel 1 to 4 time null to 25 nsec

¢ Query Time Null: Use the CALibrate:TNULI? query to return
current time null settings.

e CALibrate:TNUL]I Command: This command is similar to the
CAlLibrate:PCALibration:ATTenuation:TNULI CH1TO
command, except all three time null values must be entered.

e Related Commands: CAL:PCAL:TNUL! CHI1TO.

CALibrate:TNULI? returns the currently selected time nulls (in

seconds) for channels 1 to 2, 1 to 3, and 1 to 4 respectively. The data is
sent to the output buffer. See CALibrate:TNULI command for more
information.

Querying time nulls
CAL:TNUL 0,0,25E-9 Set channel 1to 4 time null to 25 nsec

CAL:TNUL? Query instrument to return time nulls
enter statement Enter value into computer

e Related Commands: CAL:SCAL:TNULI CH1TO, CAL:TNULI.
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CHANnel
CHANnRel

Subsystem Syntax

:COUPIling

Parameters

Example

Comments

range functions.

CHANnRel:COUPIling

The CHANnel command subsystem is used to select a specific
channel's vertical or Y-axis controls. Channels 1, 2, 3, and 4 are
independently programmable for all offset, probe, coupling, and

See VIEW and BLANk commands for information on channel

presentation.

CHANnel<number>

:COUPling <type>
:COUPling?

:ECL

:HFReject <mode>
:HFReject?
:LFReject <mode>
:LFReject?
:OFFSet <value>
:OFFSet?

:PROBe <atten>
:PROBe?

:RANGe <range>
:RANGe?

‘TTL

CHANnel<number>:COUPling <type> is used to select the input

coupling for the channel specified. The coupling for each channel
can be set to AC, DC or DCFifty.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1to4 None

type discrete AC|DC|DCFifty None
Set channel 1 coupling to AC
CHAN1:COUP AC Channel 1 coupling to AC

¢ Impedance: AC is IMQ, DC is 1IMQ, and DCFifty is 50Q.

e *RST Condition:

Defaults to DC on all channels.
* Related Commands: CHANnel<n>:COUPling?
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CHANnNel:COUPIlIng?

:COUPling?

Parameters

Example

:ECL

Parameters

Example

Comments

CHANnel:ECL

CHANnel<number>:COUPling? returns the currently selected
coupling type for the channel specified. The data is sent to the output
buffer. See CHANnel<n>:COUPling for more information on
coupling types.

Parameter Parameter Range of Values Detault
Name Type Units
number numeric 1tod none

Querying channel 1 coupling

statement String for data
CHAN1:COUP AC Channel 1 coupling to AC

CHAN1 :COUP? Query instrument to return channel 1
coupling selection

Enter value into computer

Dimension

enter statement

CHANnel<number>:ECL sets the specified channel's vertical
controls for optimum viewing of ECL signals. CHANnel<n>:RANGe
is set to 1.6 volts full scale, CHANnel<n>:0FFSet and
TRIGger:LEVel are set to —1.3 volts, and CHANnel<n>:COUPling is
set to DC (1IMQ or 50Q). TRIGger:SLOPe and impedance (coupling)
is not changed.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1tod none

Set channel 2 to view ECL signal
CHAN2:ECL Channel 2 for ECL signal

¢ Probe Attenuation: The current CHANnel<n>:PROBe setting
(other than 1:1) will affect CHANnel<n>:RANGe and OFFSet

settings.

e Related Commands: CHANnel<n>:0FFSet, LEVel, RANGe,
COUPling.
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CHANnel:HFReject

:HFReject

Parameters

Example

Comments

:HFReject?

Parameters

Example

CHANnel:HFReject?

CHANnel<number>:HFReject <mode> is used to select an
internal low pass filter to reject high frequencies. When ON, the
bandwidth of the specified channel is limited to approximately
30MHz. The bandwidth limit filter may be used with all coupling

selections.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1to 4 none

mode boolean OFF|OJON}1 none

Enable low pass filter on channel 1

CHAN1:HFR 1

Channel 1 low pass filter to on

¢ Mode: Integer values can be substituted for the OFF (0) and ON

(1) parameters.

* Related Commands: CHANnel<n>:COUPling.
e *RST Conditions: Defaults to OFF for all channels.

CHANnel<number>:HFReject? returns a number to show whether

the internal low pass filter is enabled or disabled for the specified
channel. "1" = ON, "0" is OFF. The value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1t04 none

Querying channel 1 low pass filter state

CHAN1:HFR 1
CHAN1 : HFR?

enter statement

Channel 1 low pass filter to on

Query instrument to return channel 1
low pass filter state

Enter value into computer
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CHANnel:LFReject

:LFReject

Parameters

Example

Comments

:LFReject?

Parameters

Example

CHANnel:LFReject?

CHANnel<number>:LFReject <mode> is used to select an
internal high pass filter to reject low frequencies. When ON, the
bandwidth of the specified channel is limited to approximately 450 Hz.
The bandwidth limit filter may be used only with AC coupling.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1104 none

mode boolean OFF|0|ON|1 none

Enable filter on channel 3
CHAN3:LFR 1 Channel 3 filter to on

¢ Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

* Related Commands: CHANnel<n>:COUPling.
¢ *RST Conditions: Defaults to OFF for all channels.

CHANnel<rnumber>:LFReject? returns a number to show whether
the internal filter is enabled or disabled for the specified channel.
"1" = ON, "0" is OFF. The value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1104 none

Querying channel 8 high pass filter state

CHAN3:LFR 1 Channel 3 filter to on

CHAN3:LFR? Query instrument to return channel 3
filter state

enter statement Enter value into computer
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CHANnRel:OFFSet

:OFFSet

Parameters

Example

Comments

:OFFSet?

Parameters

Example

CHANnNel:OFFSet?

CHANnel<number>:0FFSet <value> sets the voltage that is
represented at the center of the current range for the selected channel

number.
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1tod none
value numeric Depends on CHANnel<n>:RANGe v

Set channel 2 offset to 10V

CHAN2:0FFS 10 Channel 2 offset to 10 volts

Entering Offset: The range of acceptable OFFSet values is
dependent on the current CHANnel<n>:RANGe setting as follows:

CHANnel<n>:RANGe CHANnel<n>:OFFSet limits

8mV to 400mV 2V
>400mV to 2.0V 10V
>2.0Vto 10.0V 50V
>10.0V to 40.0V 250V

If OFFSet is set to a value outside the allowable range, it will
automatically be set to the nearest acceptable value without
generating an error.

Probe Attenuation: Changing CHANnel<n>:PROBe settings
after selecting CHANnel<n>:OFFSet will cause the offset
parameter to change.

Related Commands: CHANnel<n>:RANGe, PROBe.
*RST Condition: Defaults to 0 volts.

CHANnel<number>:0FFSet? returns the current offset value for
the channel number specified. The value (in volts) is sent to the

output buffer.
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1to 4 none

Querying channel 2 offset value

CHAN2:0FFS 10 Channel 2 offset to 10 volts

CHAN2 : OFFS? Query instrument to return channel 2
offset value in volts

enter statement Enter value into computer
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CHANRel:PROBe

4-22

:PROBe

Parameters

Example

Comments

:PROBe?

Parameters

Example

CHANnRel:PROBe?

CHANnel<number>:PROBe <atten> is used to enter a probe's
attenuation factor for the channel specified. The selection does not
change the actual input sensitivity of the instrument, it changes the
reference constants for scaling the vertical range and offset,
automatic measurements, trigger levels, etc.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1t04 none
atten numeric 0.9 to 1000.0 none

Set channel 1 probe attenuation to 10:1

CHAN1:PROB

10

Channel 1 probe attenuation to 10:1

 Entering Attenuation: If atten is set to a value outside the
allowable range, it will automatically be set to the nearest
acceptable value without generating an error.

e Range and Offset: Changing CHANnel<n>:PROBe will effect
the current settings of CHANnel<n>:RANGe and OFFSet.

* Related Commands: CALibrate:PCALibration:ATTenuation,
CHANnel<n>:RANGe, OFFSet.

¢ *RST Conditions: Defaults to 1:1 on all channels.

CHANnel<number>:PROBe? returns the current probe attenuation
factor for the channel specified. The value (a ratio :1) is sent to the

output buffer.
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1tod none

Querying channel 1 probe attenuation

CHAN1 :PROB

10

CHAN1 : PROB?

enter

COMP Command Reference

statement

Channel 1 probe attenuation to 10:1

Query instrument to return channel 1
probe attenuation factor

Enter value into computer



CHANnel:RANGe

:RANGe

Parameters

Example

Comments

:RANGe?

Parameters

Example

CHANnRel:RANGe?

CHANnel<number>:RANGe <range> is used to define the full
scale vertical axis, or "Y-axis" of the channel specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1104 none
range numeric 8MV to 40.0V v

Set channel 2 range to 10 volts (full scale)

CHAN2:RANG 10 Channel 2 range to 10 volts

Range versus Probe Attenuation: Range values can be set
from 8mV to 40.0 V when CHANnel<n>:PROBe is set to 1:1. If the
CHANnel<n>:PROBe value is changed, the

CHANnel<n>:RANGe value is multiplied by the probe attenuation
factor.

Range versus Trigger Level: Changing CHANnel<n>:RANGe
could affect trigger level currently selected.

Probe Attenuation: Changing CHANnel<n>:PROBe settings
after selecting CHANnel<n>:RANGe will cause the range
parameter to change.

Related Commands: CHANnel<n>:PROBe, OFFSet.
*RST Condition: Defaults to 4 volts on all channels.

CHANnel<number>:RANGe? returns the current range setting for
the channel specified. The value (in volts) is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric ito4 none

Querying channel 2 full scale range setting

CHAN2:RANG 10 Channel 2 range to 10 volts

CHAN2 : RANG? Query instrument to return channel 2
range setting

enter statement Enter value into computer
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CHANnNel:TTL CHANnRel:TTL

4-24

:TTL CHANnel<number>:TTL sets the specified channels vertical
controls for optimum viewing of TTL signals. CHANnel<n>:RANGe
is set to 8.0 volts full scale, CHANnel<n>:OFFSet is set to 2.5 volts,
TRIGger:LEVel is set to 1.4 volts, and CHANnel<n>:COUPling is set
to DC (1MQ or 50Q). TRIGger:SLOPe and impedance (coupling) is
not changed.

Parameters
Parameter Parameter Range of Values Defauit
Name Type Units
number numeric 1t04 none

Example Set channel 2 to view TTL signal
CHAN2:TTL Channel 2 for TTL signal

Comments e« Probe Attenuation: The current CHANnel<n>:PROBe setting
(other than 1:1) will effect CHANnel<n>:RANGe and OFFSet
settings.

* Related Commands: CHANnel<n>:RANGe, OFFSet, LEVel,
COUPling.
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DISPlay
DISPlay

Subsystem Syntax

:DATa

Parameters

Example

Comments

:DATa?

DISPlay:DATa?

The DISPlay command subsystem is used to control the display of
data in pixel memory.

DISPlay
:DATa <block>
:DATa?
:PERSistence <period>
:PERSistence?
:SOURce <source>
:SOURce?

DISPlay:DATa <block> is used to write a block of binary waveform
data from the bus to one of the pixel memory locations. Only Pixel
MEMories 1 and 2 may be written to, and are selected using the
DISPlay:SOURce command.

Parameter Parameter Range of Values Default
Name Type Units
block block binary block data none

Write waveform data to pixel memory 1
In this example, the block data is represented by "#516576..."

DISP:SOUR PMEM1 Select pixel memory 1
DISP:DAT #516576... Write binary waveform data

e Block Data: The data is in the IEEE 488.2 definite block form
with 16576 bytes of data preceded by seven block header bytes. The
block header contains the ASCII characters "#516576" and is sent
prior to the data being sent.

* Display Data versus Waveform Data: The DISPlay and
WAVeform DATa commands are similar, except that
DISPlay:DATa transfers data to the pixel memories and
WAVeform:DATa transfers data to the Waveformm memories.

* Related Commands: DISPlay:DATa?, SOURce.

DISPlay:DATa? is used to write a block of binary waveform data
from one of the pixel memory locations to the output buffer. Pixel
MEMories 0, 1, or 2 may be written from, and are selected using the
DISPlay:SOURce command. See DISPlay:DATa command for more
information on waveform data.
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DiISPlay:DATa?

Example

Comments

Example

LINE 1

LINE 259

DISPlay:DATa?
Transfer active waveform to pixel memory 1

In this example, the retrieved block data is represented by "Xxxxx".
See Chapter 3 Digitize example, for the procedure used to read the
block length then re-define a string to hold the data.

dimension statement String to hold data (16576 bytes)

VIEW PMEM0 Enables pixel memory 0
DISP:SOUR PMEMO0 Select pixel memory 0
DISP:DAT? Read binary waveform data from
pixel memory 0 (active waveform)
enter statement Enter value into computer (see

Chapter 3, Digitize example, for the
procedure to read block length)

DISP:SOUR PMEM1 Select pixel memory 1
DISP:DAT Xxxxx Write binary waveform data to pixel
memory 1

Pixel Memories 0-2: PMEMO represents the active display.
PMEM1 and PMEM2 contain data entered using the
DISPlay:DATa and MERGe commands. PMEM source is
specified using the DISPlay:SOURce command.

¢ Display Data versus Waveform Data: The DISPlay and
WAVeform DATa? commands are similar, except that
DISPlay:DATa? transfers data from the pixel memories and
WAVeform:DATa? transfers data from the waveform memories,
channel buffers, or function buffers.

¢ Pixel Data Plotting: The active display or pixel memory 0 can
be plotted using the DISPlay:DATa? query. See the example on the
next page for more information.

* Related Commands: MERGe, DISPlay:DATa, SOURce.

The following example shows how to plot pixel memory 0-2. Pixel
memory 0 is the active waveform, and pixel memory 1 and 2 are
volatile storage locations for waveform data. The pixel data is
contained in a total of 16,576 bytes. There are 259 lines of data, and
each line contains 64 bytes. Each byte consists of 8 pixels, where bit 7
is the left pixel and bit 0 is the right pixel. Bytes are counted top to
bottom, left to right. See the illustration below for more information.

byte1 byte64 \
EXAMPLE

byte64
BIT76543210

LEFT RIGHT
PIXEL PIXEL

byte16513 byte16576
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DiSPlay:DATa?

DISPlay:DATa?

The example is written using:

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloscope
* an HP Series 200/300 Computer with HP BASIC
Execute:

10 INTEGER Pixel (1:16576)

20 INTEGER Pixels

30 S=70901

40 OUTPUT S;"*CLS"

S50 OUTPUT S;"DIG CHAN1"

60 OUTPUT S;"SYST:HEAD OFF"

70 OUTPUT S;"VIEW PMEMO"

80 OUTPUT S;"DISP:SOUR PMEMO"
90 OUTPUT S;"DISP:DAT?"

100 ENTER S USING "#,1A";Pound$
110 ENTER S USING "#,1D";Number
120 ENTER S USING "#,"&VALS (Number) &"D";Bytes
130 ENTER S USING "#,B";Pixel (*)
140 ENTER S USING "B";Crif

150 GRAPHICS ON

160 GINIT

170 PLOTTER IS CRT, "INTERNAL"
180 GCLEAR

190 VIEWPORT O,RATIO*100,0,100
200 WINDOW 0,512,260,0
210 Position=0
220 Pline=0
230 Ppos=1

240 PEN -1

250 FOR K=1 to 259

260 FOR I=1 TO 64

270 IF Pixel (Ppos)<>0 THEN
280 FOR J=7 TO 0 STEP -1
290 IF BIT (Pixel (Ppos),J) THEN
300 MOVE Position,Pline
310 PEN 1

320 PLOT Position,Pline
330 PEN -1

340 END IF

350 Position=Position+l
360 NEXT J

370 ELSE

390 Position=Position+8
400 END IF

410 Ppos=Ppos+l

420 NEXT 1

430 Pline=Pline+l
440 Position=0
450 NEXT K

460 END
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DISPlay:PERSIstence

:PERSistence

Parameters

Example

Comments

:PERSistence?

Example

DISPlay:PERSIstence?

DISPlay:PERSistence <period> sets the display persistence for

pixel memory 0 (active display).

Parameter Parameter Range of Values Default
Name Type Units
peniod discrete INFinite|SINGle none

Set display persistence to infinite

DISP:PERS

INF

Persistence to infinite

¢ Selecting Period: When SINGle is selected, the contents of
pixel memory 0 are updated to reflect the last data point hit in a
time bucket. When INFinite is selected, all the contents of pixel
memory 0 are retained and current waveform data is added.

e *RST Condition: Defaults to SINGle.

DISPlay:PERSistence? returns the current display persistence
setting. The data (SINGle or INFinite) is sent to the output buffer.

Query display persistence

DISP:PERS

INF

DISP:PERS?

enter statement
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DiISPlay:SOURce DISPlay:SOURce?

:SOURce DISPlay:SOURce <source> is used to select the pixel memory
location for the DISPlay:DATa query and command.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
source discrete PMEMoryn (n=0 to 2) none

Example Set pixel memory 2 as the source
DISP:SOUR PMEM2 Source is pixel memory 2

Comments * Selecting Source: PMEMory0 represents the active display.
PMEMoryl and PMEMory2 are volatile memory locations.
Specifies the location to store pixel data using the DISPlay:DATa
command, or retrieve pixel data using the DISPlay:DATa? query.

¢ Related Commands: DISPlay:DATa, DATa?, SOURce?.
e *RST Condition: Defaults to PMEMory0.

:SOURce? DISPlay:SOURce? returns the current display source setting. The

setting (PMEMO, PMEM1, or PMEMZ2) is sent to the output buffer. See
DISPlay:SOURce command for more information.

Examplie Query display source
DISP:SOUR PMEM2 Source is pixel memory 2

DISP:SOUR? Query instrument to return display
source setting

enter statement Enter value into computer
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FUNCtilon
FUNCtion

Subsystem Syntax

:ADD

Parameters

Example

Comments

FUNCtion:ADD

The FUNCtion command subsystem defines six functions that use
signals acquired on CHANnels 1 to 4 and/or stored in Waveform
MEMories 1 to 4 as operands to create altered or duplicate waveforms.
The selected CHANnel<n> or WMEMory<n> is enabled when
defined as an operand. Two locations are provided for the results
(FUNCtionl and 2).

FUNCtion<number>
:ADD <source>,<source>
:INVert <source>
:MULTiply <source>,<source>
:OFFSet <value>
:OFFSet?
:ONLY <source>
:RANGe <range>
:RANGe?
:SUBTract <source>,<source>

FUNCtion<number>:ADD <source>,<source> is used to

algebraically sum two defined operands. Results are retained in the
FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric lor2 none
source discrete CHANneln (n=1 to 4)| none
WMEMoryn (n=1 to 4)

Algebraically sum channel 1 with waveform memory 4 and retain
results in function 1

FUNC1:ADD CHAN1,WMEM4 Add channel 1 to waveform
memory 4, retain as function 1

¢ FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

e Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.

e *RST Condition: FUNCtion 1 and 2 default to ADD CHANnell
+ CHANnRell.
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FUNCtion:INVert

:INVert

Parameters

Example

Comments

:MULTiply

Parameters

Example

Comments

FUNCtion:MULTIply

FUNCtion<number>:INVert <source> is used to invert the defined
operand. Result is retained in the FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none
source discrete CHANneln (n=1 to 4)| none

WMEMoryn (n=110 4)

Invert channel 1 and retain results in function 2

FUNC2:INV CHAN1 Invert channel 1 waveform, retain
in function 2

¢ FUNCtion Number: Used to specify where function result is
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

* Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.

FUNCtion<number>:MULTiply <source>,<source> is used to

algebraically multiply two defined operands. Results are retained in
FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric lor2 none
source discrete CHANneln (n=1 to 4)| none

WMEMoryn (n=1 to 4)

Algebraically multiply channel 1 with waveform memory 4 and
retain results in function 1

FUNC1:MULT CHAN1,WMEM4 Multiply channel 1 to waveform
memory 4, retain as function 1

¢ FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

* Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure
subsystem, BLANk, STORe, VIEW.,
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FUNCtion:OFFSet

:OFFSet

Parameters

Example

Comments

:OFFSet?

Parameters

Example

FUNCtion:OFFSet?

FUNCtion<number>:0FFSet <value> sets the voltage that is
represented at the center of the current range for the selected function
number. Useful in scaling function 1 and 2 results.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none

value numeric Depends on FUNCtion<n>:RANGe \)

Set function 2 offset to 10V
FUNC2:0FFS 10 Function 2 offset to 10 volts

¢ Entering Offset: The maximum range of acceptable OFFSet
values is * the current FUNCtion<n>:RANGe setting. If OFFSet
is set to a value outside the allowable range, it will automatically
be set to the nearest acceptable value without generating an error.

When to Enter Offset: Because offset is automatically selected
to accommodate the resulting waveform (depending on the
function selected), offset values must be specified AFTER the
function result is retained.

* Related Commands: FUNCtion<n>:RANGe.
e *RST Condition: Defaults to 0 volts on both functions.

FUNCtion<number>:0FFSet? returns the current offset value for

the function number specified. The value (in volts) is sent to the
output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none

Querying function 2 offset value

FUNC2:0FFS 10 Function 2 offset to 10 volts

FUNC:OFFS? Query instrument to return function 2
offset value in volts

enter statement Enter value into computer
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FUNCtion:ONLY

:ONLY

Parameters

Example

Comments -

:RANGe

Parameters

Example

Comments

FUNCtion:RANGe

FUNCtion<number>:ONLY <source> is used to copy the defined
operand. Result is retained in the FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none
source discrete CHANneln (n=1to 4)| none

WMEMoryn (n=1 to 4)

Duplicate channel 1 in function 2

FUNC2:0ONLY CHAN1 Copy channel 1 waveform, retain in
function 2

e FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

* Scaling: Use the ONLY command to duplicate a channel or
memory waveform, then use the FUNCtion<n>:RANGe and
OFFSet commands to scale the function waveform.

* Related Commands: FUNCtion<n>:0OFFSet, RANGe, MEASure
subsystem BLANk, STORe, VIEW.

FUNCtion<number>:RANGe <range> is used to define the full

scale vertical axis of the function number specified. Useful in
scaling function 1 and 2 results.

Parameter Parameter Range of Values Defauit
Name Type Units
number numeric tor2 none
range numeric Depends on CHANnel<n>:RANGe v

OFFSet, and PROBe

Set function 2 range to 10 volts (full scale)
FUNC2:RANG 10 Function 2 range to 10 volts

¢ Entering Range: Because range is automatically selected to
accommodate the resulting waveform (depending on the function
selected), range values must be specified AFTER the function
result is retained.

Range is automatically adjusted when the operands and/or
functions are changed from the default settings (CHAN1 +
CHAN1). If the default function is used, and then turned on using
the VIEW command, the range will NOT be adjusted.
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FUNCtion:RANGe

:RANGe?

Parameters

Example

:SUBTract

Parameters

Example

Comments

FUNCtion:SUBTract
e Related Commands: VIEW, FUNCtion<n>:OFFSet.
¢ *RST Condition: Defaults to 4 volts on both functions.

FUNCtion<number>:RANGe? returns the current range setting for
the function number specified. The value (in volts) is sent to the
output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none

Querying function 2 full scale range setting

FUNC2:RANG 10 Function 2 range to 10 volts

FUNC2: RANG? Query instrument to return function 2
range setting

enter statement Enter value into computer

FUNCtion<number>:SUBTract <source>,<source> is used to

algebraically subtract two defined operands. Results are retained in
the FUNCtion number specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none
source discrete CHANneln (n=1 10 4)| none
WMEMoryn (n=1 to 4)

Algebraically subtract channel 4 with waveform memory 1 and
retain the results in function 2

FUNC2:SUBT CHAN4,WMEM1 Subtract channel 4 from
waveform memory 1, retain as
function 2

¢ FUNCtion Number: Used to specify where function results are
retained. Range and offset are automatically selected to
accommodate the resulting waveform. Resulting waveform can
be measured, turned on/off, stored, and/or viewed.

¢ Related Commands: FUNCtion<n>:0FFSet, RANGe, MEASure,
BLANk, STORe, VIEW.
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MEASure

MEASure The MEASure command subsystem is used to make parametric
measurements on the specified source, and to return the measured
voltage and time values. Measurement results (up to eight) are
retained in a measurement queue. Voltage, time, and event markers
are automatically positioned during measurement, or can be
manually set to specific voltages, times, or events.

When TIMebase:WINDow is ON, measurements are ONLY applied
to the expanded portion of the waveform.
RISE TIME FALL TIME
[ MAXimum
/\ ﬁ OVERshoat / \ PREShoo!
TOP L )
"l T~
REFerence \/ I \/
HIGH
-]
3
g
2 &
REFerence > >
MIDDle
REFerence LOW
\J Y\ ‘ e
PREShoot | 5yERshoot
PWIDth NWIDth
MiNimum
PERiod

Subsystem Syntax MEASure

:ALL?

:COMPare <measurement>,<upper_limit> <lower_limit>

:COMPare?

:CURSor? <type>
:DEFine <measure_spec>
:DEFine? <measure_spec>
:DELay

:DELay?

:DESTination <location>
:DESTination?
:DUTycycle
:DUTycycle?

:ESTArt <edge>
:ESTATrt?

:ESTOp <edge>

:ESTOp?

:FALLtime

:FALLtime?
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Subsystem Syntax

4-36

MEASure — Continued
:FREQuency
:FREQuency?
:LIMittest <mode>
:LOWer <value>
:LOWer?

:MODe <mode>
:MODe?

:NWIDth

:NWIDth?
:OVERshoot
:OVERshoot?
:PERiod

:PERiod?
:POSTfailure <mode>
:POSTfailure?
:PRECision <coarse>
:PRECision?
:PREShoot
:PREShoot?
:PWIDth

:PWIDth?

:RESults?

:RISetime
:RISetime?

:SCRatch

:SOURce <source>[,<source>]
:SOURce?
:STATistics <mode>
:STATistics?
:TDELta?

:TMAX?

:TMIN?

‘TSTArt <time>
‘TSTArt?

TSTOp <time>
‘TSTOp?

‘TVOLt? <voltage>,<slope><occurrence>
:UNITs <unit>
:UNITs?

:UPPer <value>
:UPPer?

:VACRms
:VACRms?
:VAMPlitude
:-VAMPlitude?
:VAVerage
:VAVerage?

:VBASe

:VBASe?

:VDCRms
:VDCRms?
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MEASure
Subsystem Syntax

MEASure — Continued

:VDELta?

:VFIFty

:VMAX

:VMAX?

:VMIN

:VMIN?

:VPP

:VPP?

:VRELative <percent>
:VRELative?
:VRMS

:VRMS?

:VSTArt <voltage>
:VSTArt?

:VSTOp <voltage>
:VSTOp?

:VTIMe? <time>
:VTOP

:VTOP?

MEASure:ALL?

:FREQuency
:PERiod
‘PWIDth
‘NWIDth
‘RiSetime
:FALLtime
:VAMPIlitude
VPP
:PREShoot
:OVERshoot
:DUTycycle
:VACRMS
VMAX
‘VMIN
VTOoP
:VBASe
:VAVerage
:VDCRMS

:ALL? MEASure:ALL? makes a set of measurements on the present signal

and sends the measurement results to the output buffer. The following
measurements are performed:

Perform measure all on channel 3 and return results

dimension statement String to hold data

MEAS:SOUR CHAN3
MEAS :ALL?

enter statement

Select channel 3 for measurement

Perform measure all, query
instrument to return results

Enter measurement results into
computer
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MEASure:ALL?
Comments .

MEASure:ALL?

Oscilloscope Setup: When performing measure all, a
minimum of one full cycle must be present.

Returned Format: The measurement results are returned as
follows:

[MEASure:FREQuency] <«resulf>;[PERIod] <result>;[PWIDth]
<rosuit>;INWIDth] <result> ;[RISetime) <result> ;[FALLtime]
<result> ;[VAMPIltude] <resulit> ;[VPP] <resuit> ;[PREShoot]
<result> ;JOVERshoot] «<resulits> ;[DUTycycle] <resuit>
;IVACRms] <result> ;[VMAX] <result> ;[VMIN] <resuit> ;[VTOP]
<results ;[VBASe] <result> ;[VAVerage] <result> ;[VDCRms]
<roesult>

Where: <result> :: = individual measurement results
[MEASure:XXXX] is retumed if SYSTem:HEADer is ON

The measurement values can be returned to numeric variables
instead of the string variables as shown. If numeric variables
are used, SYSTem:HEADer must be turned OFF.

Individual MEASure Commands: Refer to the individual
commands for information on how the measurements are made
and the returned format of the measurement results. See
Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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MEASure:COMPare

:COMPare

Parameters

MEASure:COMPare?

MEASure:COMPare <measurement>,<upper_limit> <lower_limit> is
used to configure for a measurement comparison or limit test. When
configuring a limit test, the user specifies both the desired
measurement and acceptable limits of the test.

Parameter
Name

Parameter
Type

Range of Values

Default
Units

measurement

discrete

RiSetime|FALLtime|FREQuency|

none

PERiod|PWIDth|NWIDth|
VAMPIitude| VBASe|VTOP|VPP|
VAVerage| VMAX|VMINIVACRms|
DUTycycle|DELAY|VDCRms
Depends on measurement selected|V/S/HZ/PCT
Depends on measurement selacted|V/S/HZ/PCT

numeric
numeric

upper_limit
lower_limit

Example Configure a limit test on frequency with acceptable results

from 1 kHz to 1 MHz

See the MEASure:LIMittest command for an example of configuring
and performing a limit test

MEAS:COMP FREQ,1E6,1E3 Configure limit test

Comments Selecting Upper and Lower Limits: Both upper and lower
limits must be within the range of the measurement selected.
Refer to the individual measurement commands for information

on selecting available limits.

e Starting a Limit Test: The individual MEASure subsystem
commands (not queries) are used to place the instrument in the
continuous measure mode (e.g., MEAS:FREQ), then the
MEASure:LIMitest command is used to start a configured limit
test.

* Related Commands: MEASure:COMPare?, LIMittest,
POSTfailure.

:COMPare?

MEASure:COMPare? <measurement> returns the current limit

test configuration for the selected measurement. The data is sent to
the output buffer.

Parameters

Detault
Units

Parameter
Type

discrete

Parameter
Name

measurement

Range of Values

RISetime|FALLtime|FREQuency|
PERiod|PWIDth|NWIDth|
VAMPIitude|VBASe|VTOP|VPP|
VAVerage|VMAX|VMIN|VACRms|
DUTycycle|DELAY|VDCRms

none
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MEASure:COMPare?
Example

Comments

:CURSor?

Parameters

Example

Comments

MEASure:CURSor?
Querying limit test configuration

dimension statement String to hold data

MEAS:COMP FREQ, 1E6,1E3 Configure limit test

MEAS:COMP? FREQ Query instrument to return limit
test configuration

enter statement Enter data into computer

¢ Returned Format: The measurement configuration is returned
as follows:

<measuremenit>,<upper_value>,<lower_value>

See MEASure:COMPare command for more information on
returned data.

MEASure:CURSor? <type> returns the time and voltage values of
the specified marker as an ordered pair of time/voltage values. The
data is sent to the output buffer. When the CURSor? query is sent, no
measurement is made and the cursors are not moved.

Parameter Parameter Range of Values Default
Name Type Units
type discrete DELTa|STARtSTOP none

Query the positions of the start marker and V Marker 1
dimension statement String to hold data

MEAS:CURS? STAR Query instrument to return start
cursor
enter statement Enter data into computer

e Selecting Type: The data returned <time>,<voltage> is
dependent on the type of cursor selected as follows:

DELTa: Returns the value of delta V and delta T.

STARt: Returns the positions of the start time marker and
start voltage marker (VMarker 1).

STOP: Returns the positions of the stop time marker and stop
voltage marker (VMarker 2).

e Delta V/T: The values for delta V and delta T are calculated as
follows:

delta V « Vmarker 2 — Vmarker 1.
delta T = stop marker — start marker.

e Moving Cursors: See MEASure:TSTARt and:TSTOp
commands for moving time start/stop time markers, and
MEASure:VSTArt and:VSTOp commands for moving voltage
start/stop markers.

e Related Commands: MEASure:TSTARt, TSTOp, VSTArt,
VSTOp.
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MEASure:DEFine

:DEFine

Parameters

Example

Comments

MEASure:DEFine

MEASure:DEFine <measure_spec> sets up the measurement
standards for a USER defined measurement. Selects the definitions
that DELay, PWIDth, and NWIDth measurements will use when
MEASure:MODe is set to USER. Provides the option of making
measurements based on signal width, or delay settings, or threshold
parameters.

Parameter Parameter Range of Values Default
Name Type Units
measure_spec discrete DELay <polarity>,<edge>,<levels, none
<polarity>,<edge>,<level>
OR
discrete PWIDth MIDDle|UPPer{LOWer none
OR
discrete NWIDth MIDDIie|UPPer|LOWer none

User defined DELay measurement

This example will set the parameters for a user defined time
measurement from the first positive edge at the upper threshold
level to the second negative edge at the middle threshold level.
If one source is specified (MEASure:SOURce), 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 the
source 2.

MEAS:DEF DEL,POS,1,UPP,NEG,2,MIDD

* Entering Measurement Specifications for DELay
Measurements: Delay measure_spec entries define the DELay
measurement standards.

DELay specifies that the following parameters are defining
delay measurements.

<polarity>,cedge>,<level> (following DELay) specifies the
starting (from) slope, edge count, and transition point.

,<polarity>,<cedge>,clevel> (second group) specifies the
stopping (to) slope, edge count, and transition point.

Available entries of <polarity>,<cedge>,<level> are as
follows:

<polarity> = POSitive or NEGative
<edge> = 1 to 100 (excluding 0) specify an edge

<level> = MIDDle, UPPer, or LOWer (UPPer level is set
using MEASure:UPPer command, LOWer level is set
using MEASure:LOWer command, MIDDle level is set to
the center of the currently selected upper and lower values)
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MEASure:DEFine

:DEFine?

Parameters

Example

Comments

MEASure:DEFIne?

e Entering Measurement Specifications for PWIDth
Measurements: PWIDth measure_spec entries define the
Positive Pulse Width measurement standards.

PWIDth specifies that the following parameters are defining
positive pulse width measurements.

MIDDIle | UPPer | LOWer specifies the point on the waveform
transition to measure when making the positive width of the
active waveform.

UPPer is set using MEASure:UPPer command
LOWer is set using MEASure:LOWer command

MIDDIe is calculated at the center of the currently
selected lower and upper values

* Entering Measurement Specifications for NWIDth
Measurements: NWIDth measure_spec entries are identical to
PWIDth measurement entries, except prefix with NWIDth.

* Related Commands: MEASure:LOWer, UPPer, UNITs.

MEASure:DEFine? <measure_spec> returns the currently selected
measurement definitions. The data is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
measure_spec discrete DELay|PWIDth|{NWIDth none

Query the delay measurement user definitions

dimension statement String for data

MEAS :DEF? DEL Query instrument to return delay
definitions
enter statement Enter data into computer

¢ Returned Format: The data returned is dependent on
measure_spec selected as follows:

DELay: Returns the delay measurement definitions DELay
<polarity>,<edge>,<level>,<polarity>,<edge>,<level>.
See MEASure:DEFine command for more information.

PWIDth: Returns the positive pulse width measurement
definitions PWIDth UPPeriLOWer | MIDDle. See
MEASure:DEFine command for more information.

NWIDth: Returns the negative pulse width measurement
definitions NWIDth UPPeriLOWer|IMIDDle. See
MEASure:DEFine command for more information.
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MEASure:DELay

:DELay

Example

Comments

MEASure:DELay

MEASure:DELay is used to place the instrument in the continuous
measurement mode and start a Delay measurement.

Start a Delay measurement

MEAS : DEL Start a Delay measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One or two sources are specified using the
MEASure:SOURce command.

Defining Measurements: The measurement can be performed

using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters are the first rising edge at mid
threshold to the second rising edge at mid threshold.

USER defined parameters set the "from" slope, edge count,
and transition points; the "to" slope, edge count, and
transition points; and the upper, lower and mid threshold
values (mid calculated at center of entered upper and lower
threshold values).

Jitter Measurements: Jitter measurements can be performed by
selecting the ACQuire:TYPe to ENVelope, and specifying the two
delay parameters the same. For example,

MEAS:SOUR CHAN1,CHAN1
MEAS:MODe USER

MEAS.DEF DEL,POS,1,MID,POS,1,MID
ACQ:TYP ENV

Executing the Measurement: When the measurement is
executed, the instrument will measure the delay from:

the first specified edge on one source to the next specified edge
on the same source (when one source is specified),

the first specified edge on one source to the first specified edge
on another source (when two sources are specified).

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:DELay command prior to the
MEASure:COMPare command when configuring for a delay
limit test.

Related Commands: MEASure:DELay?, COMPare, LIMittest,
MODe, RESults?, SOURce.
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MEASure:DELay? MEASure:DELay?

:DELay? MEASure:DELay? turns continuous measurement mode off,
performs a Delay measurement one time on the signal present, and
then sends the measurement results to the output buffer.

Example Perform Delay measurement on channel 2 and return results

dimension statement String for data

MEAS:SOUR CHAN2 Measure channel 2

MEAS :DEL? Perform Delay measurement, query
instrument to return measurement
results

enter statemant Enter measurement results into
computer

Comments « Oscilloscope Setup: In order to perform a Delay measurement,
the selected edge must be present. All edges are counted from the
first edge of the acquired data, not at the reference point. If the
edge is not present, an error will be generated.

¢ Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
delay time (in seconds).
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MEASure:DESTinatlon

:DESTination

Parameters

Example

Comments

:DESTination?

Example

MEASure:DESTInation?

MEASure:DESTination <location> specifies the destination used
when a limit test violation is found. Used to save the data associated
with a limit test failure.

Parameter Parameter Range of Values Default
Name Type Units
location discrete WMEMoryn (n=1to 4)| none
PMEMoryn (n=1 to 2)|
OFF

Set destination to pixel memory 1

See the MEASure:LIMittest command for an example of configuring
and performing a limit test.

MEAS:DEST PMEM1 Pixel memory 1 is the destination for
limit test violations

Specifying Waveform Memories: Only one source can be
stored in Waveform Memory. If Waveform Memory is specified,
the source must be set up separately using the WAVeform:SOURce
command. When Waveform Memory is selected, the most
current data will overwrite the memory each time a violation is
found. In the example below, the source is CHAN1, and the
destination is WMEM2:

WAV:SOUR CHAN1
MEAS:DEST WMEM2

* Specifying Pixel Memories: If Pixel Memory is specified, an
accumulated save occurs each time a violation is found.
Measurements cannot be made on pixel memory.

¢ Disable Destination: OFF is specified to disable the destination
function.

* Related Commands: MEASure:LIMittest.
e *RST Conditions: Defaults to OFF.

MEASure:DESTination? returns the currently selected destination
(WMEM1-4, PMEM1-2, or OFF) for limit test violations. The data is
sent to the output buffer.

Query the violation destination

dimension statement String for data

MEAS:DEST PMEM1 Set destination to pixel memory 1

MEAS :DEST? Query instrument to return
destination

enter statement Enter data into computer
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MEASure:DUTycycle MEASure:DUTycycle

4-46

:DUTycycle MEASure:DUTycycle is used to place the instrument in the
continuous measurement mode and start a Duty Cycle measurement.

Exampie Start a Duty Cycle measurement
MEAS :DUT Start a Duty Cycle measurement

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters are to measure at 50% levels.

USER defined parameters set the upper, lower and mid
threshold values (mid calculated at center of entered upper
and lower threshold values).

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the Duty cycle of
the source specified.

e Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:DUTycycle command prior to
the MEASure:COMPare command when configuring for a duty
cycle limit test.

* Related Commands: MEASure:DUTycycle?, COMPare,
LIMittest, MODe, RESults?, SOURce.
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:DUTycycle?

Example

Comments

MEASure:DUTycycle?

MEASure:DUTycycle? turns continuous measurement mode off,
performs a Duty Cycle measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform duty cycle measurement on channel 3 and return
results

dimension statement String for data
MEAS:SOUR CHAN3 Measure channel 3

MEAS :DUT? Perform Duty Cycle measurement,
query instrument to return
measurement results

enter statement Enter measurement results into
computer

* Oscilloscope Setup: In order to perform a Duty Cycle
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

¢ Measurement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

duty cycle = + pulse width/period

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
duty cycle. If the signal is not present, 9.99999E+37 is returned.
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:ESTArt

Parameters

Example

Comments

:ESTArt?

Example

MEASure:ESTArt?

MEASure:ESTArt <edge> used to position the start marker on the
specified edge and slope of the waveform. All edges must be present
and are counted from the first edge of the acquired data, not at the
reference point. The start marker is positioned at the point where
VMarker 1 (set using MEASure:VSTArt command) intersects the
waveform,

Parameter Parameter Range of Values Default
Name Type Units
edge numeric =32,768 10 +32,767 none
Set edge start marker

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

MEAS:ESTA +2 Set start marker

e Selecting Edge: The desired edge number (counted from the
first edge of the acquired data) is specified by sending an integer
value.

¢ If a positive integer is selected (+ sign, space, or blank),
the instrument will place the start marker on a positive-
going waveform edge.

¢ If a negative integer is sent (- sign), the start marker will
be placed on a negative-going waveform edge.

e If the value is out of range, an error will be generated.
¢ Related Commands: MEASure:VSTArt.

MEASure:ESTArt? returns the edge and slope of the edge start
marker. The value is sent to the output buffer. Sign indicates
selected slope. +, blank, or space indicates positive going, and —
indicates negative going. The number returned specifies the edge
number as counted from the first edge of the acquired data.

Query the edge start marker

MEAS:ESTA 2 Set start marker

MEAS:ESTA? Query instrument to return start
marker

enter statement Enter data into computer
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:ESTOp

Parameters

Example

Comments

:ESTOp?

Example

MEASure:ESTOp?

MEASure:ESTOp <edge> used to position the stop marker on the
specified edge and slope of the acquired waveform. All edges must be
present and are counted from the first edge of the acquired data, not at
the reference point. The stop marker is positioned at the point where
VMarker 2 (set using MEASure:VSTOp command) intersects the
waveform.

Parameter Parameter Range of Values Default
Name Type Units
edge numeric -32768 to +32767 none

Set edge stop marker

This example places the stop marker at the second negative-going
intersection of the waveform at VMarker2.

MEAS:ESTO -2 Set stop marker

Selecting Edge: The desired edge number (counted from the
first edge of the acquired data) is specified by sending an integer
value.

* If a positive integer is selected (+ sign, space, or blank),
the instrument will place the stop marker on a positive-
going waveform edge.

* If a negative integer is sent (- sign), the stop marker will
be placed on a negative-going waveform edge.

* If the value is out of range, an error will be generated.
e Related Commands: MEASure:VSTOp.

MEASure:ESTOp? returns the edge and slope of the stop marker.
The value is sent to the output buffer. Sign indicates selected slope.
"+", blank, or space indicates positive going, and "-" indicates
negative going. The number returned specifies the edge number as
counted from the first edge of the acquired data.

Query the edge stop marker

MEAS:ESTO -2 Set stop marker

MEAS:ESTO? Query instrument to return stop
marker

enter statement Enter data into computer
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:FALLtime MEASure:FALLtime is used to place the instrument in the
continuous measurement mode and start a Fall Time measurement.

Example Start a Fall Time measurement

MEAS :FALL Start a Fall Time measurement

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters measure at 10%/90% threshold levels.

USER defined parameters set the upper and lower threshold
values.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the fall time of
the source specified.

* Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

* Limit Test: Execute the MEASure:FALLtime command prior to
the MEASure:COMPare command when configuring for a fall
time limit test.

¢ Related Commands: MEASure:FALLtime?, COMPare,
LIMittest, MODe, RESults?, SOURce.
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:FALLtime?

Example

Comments

MEASure:FALLtIme?

MEASure:FALLtime? turns continuous measurement mode off,
performs a Fall Time measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform Fall Time measurement on channel 4 and return
results

dimension statement String for data
MEAS:SOUR CHAN4 Measure channel 4

MEAS :FALL? Perform Fall Time measurement,
query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calculate fall time as
follows:

fall time = lower threshold time — upper threshold time

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
fall time (in seconds).
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:FREQuency MEASure:FREQuency is used to place the instrument in the
continuous measurement mode and start a Frequency measurement.

Example Start a Frequency measurement
MEAS:FREQ Start a Frequency measurement

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

¢ Selecting Source: One source is specified using the
MEASure:SOURce command.

* Defining Measurements: The measurement can be performed

using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters measure at 50% levels.

USER defined parameters set the mid threshold level (center
of entered upper and lower threshold values).

* Executing the Measurement: When the measurement is
executed, the instrument will measure and output the frequency of
the source specified.

* Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

e Limit Test: Execute the MEASure:FREQuency command prior to
the MEASure:COMPare command when configuring for a
frequency limit test.

e Related Commands: MEASure:FREQuency?, COMPare,
LIMittest, MODe, RESults?, SOURce.
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:FREQuency?

Example

Comments

:LIMittest

Parameters

MEASure:LIMittest

MEASure:FREQuency? turns continuous measurement mode off,
performs a Frequency measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform Frequency measurement on waveform memory 1 and
return results

dimension statement String for data
MEAS:SOUR WMEM1 Measure WMEMoryl

MEAS :FREQ? Perform Frequency measurement,
query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: In order to perform a Frequency
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

Measurement Method: The method the instrument uses to
determine frequency is to measure the time of the first complete
cycle, then calculate frequency as follows:

If tirst edge of waveform is rising, then
frequency = 1/(time at second rising edge — time at first rising edge)

It tirst edge of waveform Is falling, then:
frequency = 1/(time at second falling edge ~ time at first falling edge)

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
frequency (in hertz). If the signal is not present, 9.99999E+37 is
returned.

MEASure:LIMittest <mode> used to perform a measurement
comparison or limit test on up to three measurements. The user
specifies the measurements to be performed, and the acceptable range
of measurement results. The user can also specify what happens if a
measurement result falls outside of the acceptable range.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete MEASure|OFF none
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Example Frequency Limit Test

This example performs a frequency limit test on channel 1 with
violations saved in waveform memory 1. Test will not stop after

violations.
MEAS: SCR Clear measurement queue
MEAS: SOUR CHAN1 Measure channel 1
WAV:SOUR CHAN1 Violation source is channel 1
MEAS:FREQ Start a continuous frequency

measurement on channel 1
MEAS:COMP FREQ,1E6,1E3 Start a limit test for frequency

measurement with acceptable

results from 1 kHz to 1 MHz

MEAS:POST CONT Continue limit test after violation

MEAS:DEST WMEM1 ~ Waveform memory 1 is the
destination for limit test violations

MEAS:LIM MEAS Start limit test

loop beginning Loop beginning

LTER? Has limit test failed?

loop end Loop end

MEAS:RES? Query instrument to return
measurement results

enter statement Enter measurement results into
computer

MEAS:LIM OFF Stop limit test

Comments e+ Limit Test Sequence: A limit test is configured using three -
MEASure subsystem commands:

COMPare - is used to set the desired measurement and
acceptable limits of the test. See MEASure:COMPare
command for more information.

POSTfailure - is used to specify what will occur (continue or
stop) after a violation or measurement out of range has been
found. See MEASure:POSTfailure command for more
information.

DESTination - is used to specify the destination where data
associated with a limit test failure is stored. See
MEASure:DESTination command for more information.

¢ Limit Test Status: Failures can be determined by one of two
commands:

LTER? Used to return if the limit test has failed. See LTER?
query for more information.

MEASure:RESults? Used to return the current, minimum,
maximum, and pass ratio values for the limit test. See
MEASure:RESults? query for more information.

e Related Commands: LTER?, MEASure:COMPare,
DESTination, POSTfailure, RESults?.

¢ *RST Conditions: Defaults to OFF.
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MEASure:LOWer
:LOWer

Parameters

Example

Comments

:LOWer?

Example

Comments

MEASure:LOWer?

MEASure:LOWer <value> is used to set the lower measurement
threshold level. The value that is sent will be in the units currently
selected with the MEASure:UNITs command.

Parameter Parameter Range of Values Default
Name Type Units
value numeric -250,000 to +250,000 Vv
numeric —25.00 to +125.0 PCT

Set lower threshold to 25 V

MEAS:UNIT VOLT Units to volts
MEAS:LOW 25 Lower threshold is 25V

¢ Entering Value: The MEASure:UNITs command should precede
the MEASure:LOWer command to set units to desired value.
When VOLTs are selected as the unit, all entries will be rounded
to the nearest millivolt. When PERCent is selected as the unit, all
entries will be rounded to the nearest tenth percent.

e MIDDle Threshold: When MEASure:MODe USER is selected,
all "MID" threshold levels used for measurements are calculated
to the center of the present UPPer and LOWer threshold levels.
Changing LOWer threshold level will effect the MIDDle threshold
level.

* Related Commands: MEASure:UNITs, MODe, UPPer.
e *RST Condition: Defaults to 10 (%).

MEASure:LOWer? returns the currently selected lower

measurement threshold level. The value is sent to the output buffer.

The value that is returned will be in the units currently selected with .
the MEASure:UNITs command. See MEASure:LOWer command for
more information.

Query the lower threshold level

MEAS:UNIT VOLT Units to volts

MEAS:LOW 25 Lower threshold is 25V

MEAS:UNIT? Query instrument to return units

enter statement Enter data into computer

MEAS : LOW? Query instrument to return lower
threshold

enter statement Enter data into computer

* Query Value: The MEASure:UNITs? query should precede the
MEASure:LOWer? query to determine the current threshold units.

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing lower
threshold (in volts or percent).

* Determining MIDDle Threshold Level: MIDDle threshold
can be determined by querying both the LOWer and UPPer
threshold values, and calculating the center point. For example,
if LOWer = 20% and UPPer = 30% then MIDDle is 25%.

* Related Commands: MEASure:UNITs, MODe, UPPer.
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MEASure:MODe?

:MODe MEASure:MODe <mode> is used to set the standards (definitions
and thresholds) under which the measurement will be performed.
Allows the user to perform the measurement using "standard"
parameters, or with "user defined" parameters.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
mode discrete STANdard|USER none

Example Set mode so user can define measurement standards

MEAS :MOD USER
Comments ¢ Selecting Mode: Measurement mode is selected as follows:

Set mode to USER

STANdard - Measurements are performed using default
parameters that follow "IEEE" measurement techniques.
When measurements are requested, the instrument first
determines the top (100%) and base (0%) voltages of the
waveform. From this information, thresholds of 90% (upper),
50% (middle), and 10% (lower) are determined. Rise time and
Fall time measurements are made at the 90% (upper) and 10%
(lower) levels. All other measurements are made using the
50% (middle) level. Delay measurements are made from the

the first positive edge to the second positive edge.

USER - Measurements are performed to user specified
parameters, allowing measurements to be based on selectable

signal width, delay settings, and/or threshold levels.

Use the MEASure:LOWer, and UPPer commands to set
desired threshold levels. MIDDIe is set to the center of the

current upper and lower threshold levels.

Use the MEASure:DEFine command to enter delay setting
and signal width parameters.

¢ Related Commands: MEASure:DEFine, LOWer, UPPer.
o *RST Condition: Defaults to STANdard.

:MODe? MEASure:MODe? returns the currently selected mode under which
the measurements will be performed. The data is sent to the output
buffer. Returns STANdard when "IEEE" parameters are used.
Returns USER when "user defined” parameters are used. See
MEASure:MODe command for more information.

Example Query current measurement mode

dimension

statement String for data

MEAS :MOD USER

MEAS : MOD?

enter statement
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MEASure:NWIDth

:NWIDth

Example

Comments

MEASure:NWIDth

MEASure:NWIDth is used to place the instrument in the continuous
measurement mode and start a Negative Pulse Width measurement.

Start a Negative Pulse Width measurement

MEAS :NWID Start a Negative Pulse Width
measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters measure at 50% levels.

USER defined parameters select the transition (upper, middle,
lower) to measure when making the measurement.
Determined by the current upper, lower and mid threshold
values (mid calculated at center of entered upper and lower
threshold values).

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the negative
pulse width of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:NWIDth command prior to the
MEASure:COMPare command when configuring for a negative
pulse width limit test.

Related Commands: MEASure:NWIDth?, COMPare, LIMittest,
MODe, RESults?, SOURce.
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:NWIDth? MEASure:NWIDth? turns continuous measurement mode off,

performs a Negative Pulse Width measurement one time on the
signal present, and then sends the measurement results to the output
buffer.

Example Perform Negative Pulse Width measurement on channel 1 and
return results

dimension statement String fordata
MEAS: SOUR CHAN1 Measure channel 1

MEAS :NWID? Perform Negative Pulse Width
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

Comments * Oscilloscope Setup: In order to perform a Negative Pulse
Width measurement, a minimum of one negative pulse must be
present. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

e Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
negative pulse, then calculate pulse width as follows:

It tirst edge of waveform is rising, then
pulse width = time at second rising edge — time at first falling edge

If first edge of waveform Is falling, then:
pulse width = time at first rising edge — time at first falling edge

¢ Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
negative pulse width (in seconds). If the signal is not present,
9.99999E+37 is returned.
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:OVERshoot

Example

Comments

:OVERshoot?

Example

Comments

MEASure:OVERshoot?

MEASure:OVERshoot is used to place the instrument in the
continuous measurement mode and start an Overshoot measurement.

Start an Overshoot measurement

MEAS : OVER Start an QOvershoot measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the Overshoot of
the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:OVERshoot command prior to
the MEASure:COMPare command when configuring for an
overshoot limit test.

Related Commands: MEASure:OVERshoot?, COMPare,
LIMittest, RESults?, SOURce.

MEASure:OVERshoot? turns continuous measurement mode off,
performs an Overshoot measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform Overshoot measurement on channel 2 and return
results

dimension statement String for data
MEAS:SOUR CHAN2 Measure channel 2
MEAS : OVER? Perform Overshoot measurement,

query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: In order to perform an Overshoot
measurement, 8 minimum of one edge must be present. If more
than one waveform, edge, or pulse is present, the measurement is
made on the first edge acquired.

Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements, then calculate overshoot as follows:

If tirst edge of waveform Is rising, then:
overshoot = (VMAX - VTOP)/VAMPIitude

If first edge of waveform Is falling, then:
overshoot = (VBASe - VMIN)/VAMPIitude

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
overshoot. If the signal is not present, 9.99999E+37 is returned.

Related Commands: MEASure:VBASe, VMIN, VMAX, VTOP,
VAMPlitude.
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:PERiod MEASure:PERiod is used to place the instrument in the continuous
measurement mode and start a Period measurement.

Example Start a Period measurement
MEAS :PER Start a Period measurement

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters measure at 50% levels.

USER defined parameters set the mid threshold level (center
of entered upper and lower threshold values).

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the period of the
source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:PERiod command prior to the
MEASure:COMPare command when configuring for a period
limit test.

¢ Related Commands: MEASure:PERiod?, COMPare, LIMittest,
MODe, RESults?, SOURce.
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:PERiod?

Example

Comments

MEASure:PERIod?

MEASure:PERiod? turns continuous measurement mode off,
performs a Period measurement one time on the signal present, and
then sends the measurement results to the output buffer.

Perform Period measurement on function 1 and return results

dimension statement String for data

MEAS:SOUR FUNC1 Measure function 1

MEAS :PER? Perform Period measurement, query
instrument to return measurement
results

enter statement Enter measurement results into
computer

* Oscilloscope Setup: In order to perform a Period
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

* Measurement Method: The method the instrument uses to
determine period is to measure the time of the first complete cycle,
then calculate period as follows:

If first edge of waveform Is rising, then
period = time at second rising edge - time at first rising edge
If tirst edge of waveform is falling, then:
period = time at second falling edge — time at first falling edge

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
period (in seconds). If the signal is not present, 9.99999E+37 is
returned.
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:POSTtailure

Parameters

Example

Comments

:POSTfailure?

Example

:PRECision

:PRECision?

MEASure:PRECIsion?

MEASure:POSTfailure <mode> is used to specify what will occur
(limit test continue or stop) after a violation has been found during a
limit test.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete CONTinue|STOP none

Set to continue limit test after violation

See the MEASure:LIMittest command for an example of configuring
and performing a limit test.

MEAS:POST CONT Continue limit test after violation

¢ Selecting Mode: After a violation (entered limits exceeded) the
limit test will;

STOP the limit test.

CONTinue to look for another violation. If
MEASure:DESTination is not OFF, the violation will be
written to the selected memory location.

¢ Related Commands: MEASure:LIMittest, DESTination.
e *RST Conditions: Defaults to STOP.

MEASure:POSTfailure? returns the currently selected failure
instructions for limit test violations. The data is sent to the output
buffer. If CONTinue is returned, the limit test will continue. If
STOP is returned, the limit test will stop.

Query the limit test failure instruction

dimension statement String for data

MEAS:POST CONT Continue limit test after violation

MEAS:POST? Query instrument to return post
failure instruction

enter statement Enter data into computer

MEASure:PRECision has no effect on instrument operations, and
is only included for compatibility with other instruments.

MEASure:PRECision? always returns COARse. This query has no
effect on instrument operations, and is only included for
compatibility with other instruments.
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:PREShoot

Example

Comments

:PREShoot?

Example

Comments

MEASure:PREShoot?

MEASure:PREShoot is used to place the instrument in the
continuous measurement mode and start a Preshoot measurement.

Start a Preshoot measurement

MEAS:PRES Start a Preshoot measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the preshoot of
the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:PREShoot command prior to
the MEASure:COMPare command when configuring for a
preshoot limit test.

Related Commands: MEASure:PREShoot?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:PREShoot? turns continuous measurement mode off,
performs a Preshoot measurement one time on the signal present, and
then sends the measurement results to the output buffer.

Perform Preshoot measurement on channel 4 and return
results

dimension statement String for data
MEAS:SOUR CHAN4 Measure channel 4
MEAS:PRES? Perform Preshoot measurement,

query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: In order to perform a Preshoot
measurement, a minimum of one edge must be present. If more
than one waveform, edge, or pulse is present, the measurement is
made on the first edge acquired.

Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements, then calculate preshoot as follows:

if first edge of waveform is rising, then
preshoot = (VBASe - VMIN)/VAMPIlitude

If first edge of waveform is falling, then:
preshoot = (VMAX - VTOP)/VAMPIlitude

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
preshoot.

Related Commands: MEASure:VBASe, VMIN, VMAX, VTOP,
VAMPlitude.
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:PWIDth MEASure:PWIDth is used to place the instrument in the continuous
measurement mode and start a Positive Pulse Width measurement.

Example Start a Positive Pulse Width measurement

MEAS :PWID Start a Positive Pulse Width
measurement

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

¢ Selecting Source: One source is specified using the
MEASure:SOURce command.

* Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters measure at 50% levels.

USER defined parameters select the transition (upper, middle,
lower) to measure when making the measurement.
Determined by the current upper, lower and mid threshold
values (mid calculated at center of entered upper and lower
threshold values).

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the positive
pulse width of the source specified.

e Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

e Limit Test: Execute the MEASure:PWIDth command prior to the
MEASure:COMPare command when configuring for a positive
pulse width limit test.

* Related Commands: MEASure:PWIDth?, COMPare, LIMittest,
MODe, RESults?, SOURce.
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:PWIDth?

Example

Comments

MEASure:PWIDth?

MEASure:PWIDth? turns continuous measurement mode off,
performs a Positive Pulse Width measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform Positive Pulse Width measurement on channel 1 and
return results

MEAS:SOUR CHAN1 Measure channel 1

MEAS :PWID? Perform Positive Pulse Width
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

* Oscilloscope Setup: In order to perform a Positive Pulse Width
measurement, 8 minimum of one positive pulse must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

* Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
positive pulse, then calculate pulse width as follows:

It first edge of waveform is rising, then
pulse width = time at second falling edge — time at first rising edge

It tirst edge of waveform Is falling, then:
pulse width = time at first falling edge — time at first rising edge

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
positive pulse width (in seconds). If the signal is not present,
9.99999E+37 is returned.
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:RESults? MEASure:RESults? returns the currently active measurement
results.

Example Return active measurement results
dimension statement Stringto hold data

MEAS:RES? Query instrument to return results
enter statement Enter measurement results into
computer

Comments ¢ Returned Format: The measurement results are returned as
follows:

<No. of Meas> [;<measurement_name measurement_result>)

No. of Meas is a numeric value representing the number
of measurements present in the measurement queue. Up to
eight measurements are saved.

measurement_name indicates the type of measurement.
measurement_result is the measured value(s).
If the measurement queue is empty, "0" is returned.

¢ RESults? versus STATistics: When MEASure:STATistics is
selected, executing the RESult? query returns one of the following
results depending on the MEASure:LIMittest selection:

LIMittest OFF: The current, minimum, maximum, and
average values for each measurement are returned.

LIMittest MEASure: The current, minimum, maximum,
and pass ratio values for the limit test are returned.

e System Headers: The measurement result is returned as a
numeric value when SYSTem:HEADer is set to OFF.

* Related Commands: MEASure:STATistics, LIMittest,
POSTfailure.
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:RISetime

Example

Comments

MEASure:RISetime

MEASure:RISetime is used to place the instrument in the
continuous measurement mode and start a Rise Time measurement.

Start a Rise Time measurement

MEAS : RIS Start a Rise Time measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Defining Measurements: The measurement can be performed
using standard or user defined parameters as specified by the
MEASure:MODe command.

STANdard parameters measure at 10%/90% threshold levels.

USER defined parameters set the upper and lower threshold
values.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the rise time of
the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:RISetime command prior to
the MEASure:COMPare command when configuring for a rise
time limit test.

Related Commands: MEASure:RISetime?, COMPare, LIMittest,
RESults?, SOURce.
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:RISetime?

Example

Comments

:SCRatch

Example

Comments

MEASure:SCRatch

MEASure:RISetime? turns continuous measurement mode off,
performs a Rise Time measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform Rise Time measurement on channel 8 and return
results

dimension statement String for data
MEAS:SOUR CHAN3 Measure channel 3
MEAS:RIS? Perform Rise Time measurement,

query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: In order to perform a Rise Time
measurement, the rising edge of the waveform must be present.
For best measurement accuracy, set the sweep speed as fast as
possible. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the horizontal
scaling is questionable when performing a Rise Time
measurement, an error will be generated.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calculate rise time as
follows:

rise time = upper threshold time - lower threshoid time

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
rise time (in seconds). If the signal is not present, 9.99999E+37 is
returned.

MEASure:SCRatch is used to clear the measurement results from
the measurement queue.

Clear measurement results from the measurement queue

MEAS : SCR Clear measurement queue
Related Commands: MEASure:RESults?.
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:SOURce MEASure:SOURce <source>[,<source>] is used to select the

source(s) for measurement. The source(s) specified become the
source(s) for all the MEASure subsystem commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Value
source discrete CHANneln (n=1 1o 4)| none

FUNCtionn (n=1 or 2)
WMEMoryn (n=1 to 4)

Example Set source to waveform memory 3

MEAS:SOUR WMEM3 WMEMory 3 specified as source
for all MEASure commands

Comments * Specifying Source: Two different sources can be specified with
this command, however, all measurements except DELay are
made on the first specified source only.

SOURce and DELay: 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 parameters.

* *RST Condition: Defaults to CHANnell,CHANnell.

:SOURce? MEASure:SOURce? returns the currently selected source (CHAN1-4,
FUNC1-2, WMEM1-4) for measurement.

Example Query selected source(s) for MEASure subsystem

dimension statement String for data

MEAS : SOUR? Query instrument to return selected
measurement source(s)

enter statement Enter measurement results into
computer

Comments ¢ Returned Format: The measurement source(s) returned are
dependent on how many different sources are selected.

If the specified source(s) are different, both will be returned.

If the specified source(s) are the same, only one will be
returned.

See MEASure:SOURce command for additional information on
available source(s).
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:STATistics MEASure:STATistics <mode> select the statistics mode. When ON
the minimum, maximum, average (or pass ratio), and current
measurement results are placed in the measurement queue. When
OFF, only the current measurement results are placed in the
measurement queue. Measurements must be in the continuous mode.

Parameters
Parameter Parameter Range of Values Default
Name Type Value
mode boolean OFF|0jON|1 none

Example Enable statistics mode
MEAS:STAT 1 Statistics mode enabled

Comments ¢ Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

* Measurement Queue: The measurement queue holds up to eight
measurements, however executing the RESults? query will only
return the last three measurements.

* Read Statistics: Use the MEASure:RESult? query to read
measurement results. MEASure:STATistics? query only reads
state (ON/OFF).

¢ Average or Pass Ratio: Average is replaced by pass ratio when
MEASure:LIMittest is selected and MEASure:POSTfailure is
CONTinue. Pass ratio lists the percentage of times a certain test
has passed.

¢ Related Commands: MEASure:RESults?.
o *RST Conditions: Defaults to OFF.

:STATistics? MEASure:STATistics? returns a number to show whether mode is
enabled or disabled. "1" = ON, "0" = OFF. The value is sent to the

output buffer.
Example Querying statistics state
MEAS:STAT 1 Statistics mode enabled
MEAS:STAT? Query instrument to return statistics
mode state
enter statement Enter value into computer
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:TDELta?

Example

Comments

MEASure:TDELta?

MEASure:TDELta? returns the time difference between the start and
stop time markers. The value is sent to the output buffer.

Query the time difference between start and stop time markers

dimension statement String for data

MEAS: TDEL? Query instrument to return time
difference
enter statement Enter data into computer

Measurement Method: Time difference is calculated as
follows:

TDELta = TSTOp — TSTArt

TSTOp is the current time stop marker position as set by the
MEASure:TSTOp command. TSTArt is the current time start
marker position as set by the MEASure:TSTArt command.

Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing time
difference (in seconds). A (-) negative number indicates the stop
marker is preceding the start marker.

Related Commands: MEASure:TSTArt, TSTOp.
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:TMAX? MEASure:TMAX? returns the time at which the first maximum

voltage occurred on the acquired waveform. The value is sent to the
output buffer.

Example Query the first maximum voltage time

dimension statement String for data

MEAS : TMAX? Query instrument to return maximum
voltage time
enter statement Enter data into computer

Comments « Selecting Source: One source is specified using the
MEASure:SOURce command.

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing time (in
seconds) that the maximum voltage occurred. The trigger point is
used as the reference (time 0).

:TMIN? MEASure:TMIN? returns the time at which the first minimum

voltage occurred on the acquired waveform. The value is sent to the
output buffer.

Example Query the first minimum voltage time

dimension statement String for data

MEAS : TMIN? Query instrument to return minimum
voltage time
enter statement Enter data into computer

Comments « Selecting Source: One source is specified using the
MEASure:SOURce command.

* Returned Format: The measurement result is returned as a
numeric value (SYSTem:HEADer to OFF) representing time (in
seconds) that the minimum voltage occurred. The trigger point is
used as the reference (time 0).
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MEASure:TSTArt

:TSTArt

Parameters

Example

Comments

TSTArt?

Example

MEASure:TSTArt?

MEASure:TSTArt <time> is used to position the time start marker
at a specified time with respect to trigger time.

Parameter Parameter Range of Values Default
Name Type Units
time numsric ~200 to + 200 S

Set time start marker to 25 nsec

MEAS:TSTA

25E-9

Set time start marker to 25 nsec

e Selecting Time: The desired time is specified using trigger
time as the reference (time 0). Entry can be a positive (post-
trigger) or negative (pre-trigger) number.

* Related Commands: MEASure:TSTOp, TDELta?.

MEASure:TSTArt? returns the current position of the time start
marker. The value is sent to the output buffer. The number returned
specifies the position of the time start marker in seconds from trigger

time.

Query the time start marker

dimension
MEAS:TSTA

statement Siring for data

25E-9

MEAS:TSTA?

enter statement

Set time start marker to 25 nsec
Query instrument to return time start

marker

Enter data into computer
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MEASure:TSTOp

:TSTOp

Parameters

Example

Comments

:TSTOp?

Example

MEASure:TSTOp?

MEASure:TSTOp <time> is used to position the time stop marker at
a specified time with respect to trigger time.

Parameter Parameter Range of Values Default
Name Type Units
time numeric ~200to + 200 S

Set time stop marker to 50 nsec

MEAS:TSTO

50E-9

Set time stop marker to 50 nsec

* Selecting Time: The desired time is specified using trigger
time as the reference (time 0). Entry can be a positive (post-
trigger) or negative (pre-trigger) number.

¢ Related Commands: MEASure:TSTArt, TDELta?.

MEASure:TSTOp? returns the current position of the time stop
marker. The value is sent to the output buffer. The number returned
specifies the position of the time stop marker in seconds from trigger

time.

Query the time stop marker

dimension
MEAS:TSTO

statement String for data

S0E-9

MEAS :TSTO?

enter statement
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MEASure:TVOLt?

:TVOLt?

Parameters

Example

Comments

MEASure:TVOLt?

MEASure:TVOLLt? <voltage>,<slope><occurrence> is used to
search the selected source for a defined voltage level and transition.
The time interval between the trigger event and this defined
occurrence is returned as the response to this query.

Parameter Parameter Range of Values Default
Name Type Units
voltage numeric —9.99999E+37 to + 9.99999E+37 Vv

slope numeric + Or spacej- none
occurrence numeric 19.99999E+37 none

Perform TVOLt function

For this example, return the time between the trigger event and the
third time the waveform crosses -25V in the positive direction.

MEAS:TVOL? -25,+3
e Specifying the Parameters: Parameters are entered as follows:

<voltage>: The desired level to be reported is entered. Use a
minus (-) sign or positive (use a space or +) as required.

<slope>: Specify (+) or a space to select the rising edge, and
(-) to select the falling edge.

<occurrence>: Specify the occurrence to be reported.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing the time
in seconds with the trigger point as the reference when all the
specified parameters were true.

True would be defined as the waveform crossing the specified
voltage for the specified number of times in the specified
direction.

If all the specified parameters were never true, +9.99999E+37 is
returned.
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MEASure:UNITs

4-76

MEASure:UNITs?

:UNITsS MEASure:UNITs <unit> sets the measurement threshold units when
the user defined measurement mode is selected.

Parameters
Parameter Parameter Range of Values Defautt
Name Type Units
unit discrete PERCent|VOLTs none

Example Set threshold units to volts

MEAS :UNIT

VOLT

Threshold units are in volts

Comments e Changing Units: When units are changed from the existing
setting, the stored upper, lower, and middle threshold values will
automatically be changed to the same value for the new units.

* Related Commands: MEASure:LOWer, UPPer, MODe.

* *RST Condition: Defaults to PERCent.

:UNITS? MEASure:UNITs? returns the currently selected measurement

threshold units (PERCent or VOLTS).

buffer.

Example Query the current units

dimension
MEAS:UNIT

statement String for data

VOLT

MEAS :UNIT?
enter statement
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The data is sent to the output
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MEASure:TVOLt?

:TVOLt?

Parameters

Example

Comments

MEASure:TVOLt?

MEASure:TVOLt? <voltage>,<slope><occurrence> is used to
search the selected source for a defined voltage level and transition.
The time interval between the trigger event and this defined
occurrence is returned as the response to this query.

Parameter Parameter Range of Values Default
Name Type Units
voltage numeric -9.99999E+37 to + 9.99999E+37 v
slope numeric + Or space}- none

occurrence numeric 19.99999E+37 none

Perform TVOLt function

For this example, return the time between the trigger event and the
third time the waveform crosses ~25V in the positive direction.

MEAS:TVOL? =-25,+3
* Specifying the Parameters: Parameters are entered as follows:

<voltage>: The desired level to be reported is entered. Use a
minus (-) sign or positive (use a space or +) as required.

<slope>: Specify (+) or a space to select the rising edge, and
(-) to select the falling edge.

<occurrence>: Specify the occurrence to be reported.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing the time
in seconds with the trigger point as the reference when all the
specified parameters were true.

True would be defined as the waveform crossing the specified
voltage for the specified number of times in the specified
direction.

If all the specified parameters were never true, +9.99999E+37 is
returned.
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MEASure:UNITs

4-76

MEASure:UNITs?

:UNITS MEASure:UNITs <unit> sets the measurement threshold units when
the user defined measurement mode is selected.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
unit discrete PERCent|VOLTs none

Example Set threshold units to volts

MEAS :UNIT

VOLT

Threshold units are in volts

Comments ¢ Changing Units: When units are changed from the existing
setting, the stored upper, lower, and middle threshold values will
automatically be changed to the same value for the new units.

* Related Commands: MEASure:LOWer, UPPer, MODe.

e *RST Condition: Defaults to PERCent.

:UNITS? MEASure:UNITs? returns the currently selected measurement
threshold units (PERCent or VOLTs). The data is sent to the output

buffer.

Example Query the current units

dimension
MEAS:UNIT

statement String for data

VOLT

MEAS:UNIT?
enter statement

COMP Command Reference

Units to volts

Query instrument to return units

Enter data into computer



MEASure:UPPer
:UPPer

Parameters

Example

Comments

:UPPer?

Example

Comments

MEASure:UPPer?

MEASure:UPPer <value> is used to set the upper measurement
threshold level. The value that is sent will be in the units currently
selected with the MEASure:UNITs command.

Parameter Parameter Range of Values Default
Name Type Units
value numeric —250,000 to +250,000 \'}
numeric -25.00 to +125.0 PCT

Set upper threshold to 25 %

MEAS:UNIT PERC Units to percent
MEAS:UPP 25 Upper threshold is 25%

e Entering Value: The MEASure:UNITs command should precede
the MEASure:UPPer command to set units to a desired value.
When VOLTSs are selected as the unit, all entries will be rounded
to the nearest millivolt. When PERCent is selected as the unit, all
entries will be rounded to the nearest tenth percent.

* MIDDle Threshold: When MEASure:MODe USER is selected,
all "MID" threshold levels used during measurements are
calculated to the center of the present UPPer and LOWer threshold
levels. Changing UPPer threshold level will affect the MIDDle
threshold level.

* Related Commands: MEASure:UNITs, MODe, LOWer.
e *RST Condition: Defaults to 90 (%).

MEASure:UPPer? returns the currently selected upper measurement
threshold level. The value is sent to the output buffer. The value that
is returned will be in the units currently selected with the
MEASure:UNITs command. See MEASure:UPPer command for
more information.

Query the upper threshold level

MEAS:UNIT PERC Units to percent

MEAS:UPP 25 Upper threshold is 25%

MEAS:UNIT? Query instrument to return units

enter statement Enter data into computer

MEAS :UPP? Query instrument to return lower
threshold

enter statement Enter data into computer

* Query Value: The MEASure:UNITs? query should precede the
MEASure:UPPer? query to determine the current threshold units.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing upper
threshold (in volts or percent).

* Determining MIDDle Threshold Level: MIDDIe threshold
can be determined by querying both the LOWer and UPPer
threshold values, and calculating the center point. For example,
if LOWer = 20% and UPPer = 30% then MIDDle is 25%.

* Related Commands: MEASure:UNITs, MODe, LOWer.
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MEASure:VACRms
:VACRms

Example

Comments

:VACRms?

Example

Comments

MEASure:VACRms?

MEASure:VACRms is used to place the instrument in the

continuous measurement mode and start an AC RMS Voltage
measurement.

Start an AC RMS Voltage measurement

MEAS : VACRms Start an AC RMS Voltage
measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the AC RMS
voltage of the source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

* Limit Test: Execute the MEASure:VACRms command prior to
the MEASure:COMPare command when configuring for an AC
RMS voltage limit test.

¢ VACRms versus VRMS: The MEASure:VACRms command is
identical to the MEASure:VRMS command.

* Related Commands: MEASure:VACRms?, COMPare, LIMittest,
RESults?, SOURce, VRMS.

MEASure:VACRms? turns continuous measurement mode off,
performs an AC RMS Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform an ACRMS amplitude measurement on channel 3 and
return results

dimension statement String for data

MEAS:SOUR CHAN3 Measure channel 3

MEAS :VACR? Perform an AC RMS Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

* Oscilloscope Setup: The AC RMS Voltage measurement is
made using the the first cycle present. If a complete cycle is not
present, the AC RMS value of all data points is calculated.

* Measurement Method: The method the instrument uses to
determine AC RMS voltage is to measure VAVerage, subtract it
from each data point, then calculate AC RMS voltage.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
AC RMS voltage (in volts), with 0 volts as the reference.

e VACRms? versus VRMS?: The MEASure:VACRms? query is
identical to the MEASure:VRMS? query .

* Related Commands: MEASure:VRMS?.
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MEASure:VAMPIItude
:VAMPIlitude

Example

Comments

:VAMPIlitude?

Exampie

Comments

MEASure:VAMPIlitude?

MEASure:VAMPlitude is used to place the instrument in the

continuous measurement mode and start an Amplitude Voltage
measurement.

Start an Amplitude Voltage measurement

MEAS : VAMP Start an Amplitude Voltage
measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is speciﬁed using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the amplitude
voltage of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:VAMPlitude command prior to
the MEASure:COMPare command when configuring for an
amplitude voltage limit test.

Related Commands: MEASure:VAMPlitude?, VTOP, VBASe,
COMPare, LIMittest, RESults?, SOURce.

MEASure:VAMPlitude? turns continuous measurement mode off,
performs an Amplitude Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform amplitude voltage measurement on function 2 and
return results

dimension statement String for data

MEAS: SOUR FUNC2 Measure function 2

MEAS : VAMP ? Perform Amplitude Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: Amplitude Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

Measurement Method: The method the instrument uses to
determine voltage amplitude is to measure VTOP and VBASe,
then calculate voltage amplitude as follows:

voltage amplitude = VTOP — VBASe

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
voltage amplitude (in volts) with 0 volts as the reference.

Measuring Pulse Signals: The measured VAMPlitude value
will not normally be the same as the "peak-to-peak value" if the
input signal is a pulse.
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MEASure:VAVerage
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:VAVerage

Example

Comments

:VAVerage?

Example

Comments

MEASure:VAVerage?

MEASure:VAVerage is used to place the instrument in the
continuous measurement mode and start an Average Voltage
measurement.

Start an Average Voltage measurement

MEAS : VAV Start an Average Voltage
measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the average
voltage of the source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:VAVerage command prior to
the MEASure:COMPare command when configuring for an
average voltage limit test.

* Related Commands: MEASure:VAVerage?, COMPare,
LIMittest, RESults?, SOURCce.

MEASure:VAVerage? turns continuous measurement mode off,

performs an Average Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform voltage amplitude measurement on waveform
memory 3 and return results

dimension statement String for data
MEAS:SOUR WMEM3 Measure waveform memory 3
MEAS:VAV? Perform Average Voltage

measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

¢ Oscilloscope Setup: Average Voltage measurement is made
using the the first cycle present. If a complete cycle is not present,
all currently acquired data points are averaged.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
average voltage (in volts) with 0 volts as the reference.
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MEASure:VBASe

:VBASe

Example

Comments

:VBASe?

Example

Comments

MEASure:VBASe?

MEASure:VBASe is used to place the instrument in the continuous
measurement mode and start a Base Voltage measurement.

Start a Base Voltage measurement

MEAS :VBAS Start a Base Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the voltage
value at the base of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:VBASe command prior to the
MEASure:COMPare command when configuring for a base
voltage limit test.

Related Commands: MEASure:VBASe?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VBASe? turns continuous measurement mode off,
performs a Base Voltage measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform base voltage measurement on channel 4 and return
results

dimension statement String for data

MEAS:SOUR CHAN4 Measure channel 4

MEAS :VBAS? Perform Base Voltage measurement,
query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: Base Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
base voltage (in volts), with 0 volts as the reference.

Measuring Pulse Signals: The measured VBASe value will not
normally be the "minimum value" if the input signal is a pulse.
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MEASure:VDCRms

:VDCRms

Example

Comments

:VDCRms?

Example

Comments

MEASure:VDCRms?

MEASure:VDCRms is used to place the instrument in the

continuous measurement mode and start a DC RMS Voltage
measurement.

Start a DC RMS Voltage measurement

MEAS: VDCRms Start a DC RMS Voltage
measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢+ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the DC RMS
voltage of the source specified.

e Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:VDCRms command prior to
the MEASure:COMPare command when configuring for a DC
RMS voltage limit test.

e Related Commands: MEASure:VDCRms?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VDCRms? turns continuous measurement mode off,
performs a DC RMS Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform a DC RMS measurement on channel 1 and return
results

dimension statement String for data

MEAS:SOUR CHAN1 Measure channel 1

MEAS : VDCR? Perform a DC RMS Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

e Oscilloscope Setup: The DC RMS Voltage measurement is
made using the the first cycle present. If a complete cycle is not
present, the instrument calculates the DC RMS value of all data
points.

¢ Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
DC RMS voltage (in volts), with 0 volts as the reference.
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MEASure:VDELta? MEASure:FIFTy

:VDELta? MEASure:VDELta? returns the time difference between the start
(VMarkerl) and stop (VMarker2) voltage markers. The value is sent
to the output buffer.

Example Query the voltage difference between start and stop voltage
markers

dimension statement String for data

MEAS :VDEL? Query instrument to return voltage
difference
enter statement Enter data into computer

Comments Measurement Method: Voltage difference is calculated as

follows:
VDELta = VSTOp — VSTA#

VSTOp is the current stop marker position, and VSTArt is the
current start marker position. Markers are automatically set
during a measurement, or by the MEASure:VSTOp and
MEASure:VSTArt commands.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing voltage
difference (in volts). A (-) negative number indicates the start
marker is higher than the stop marker.

* Related Commands: MEASure:VSTArt, VSTOp.

:VFIFty MEASure:VFIFty is used to find the top and base values of the

specified waveform(s), then places the voltage markers at the 50%
voltage point on the specified source(s).

Example Set voltage markers (Vmarkerl and 2) at 50% levels
MEAS:VFIF Voltage markers set at 50% levels

Comments « Selecting Source: Up to two source(s) are specified using the
MEASure:SOURce command.

When one source is specified, both voltage markers
(VMarkerl and VMarker2) are set to the 50% voltage level on
that source.

When two sources are specified, VMarker1 is set to the 50%
level of the first source and VMarker?2 is set to the 50% level of
the second source.

* Voltage Marker Query: There is not a query for the VFIFty
command. Marker values can be returned using the VSTArt?
and VSTOp? commands.

* Related Commands: MEASure:SOURce, VSTArt?, VSTOp?.
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MEASure:VMAX

:VMAX

Example

Comments

:VMAX?

Example

Comments

MEASure:VMAX?

MEASure:VMAX is used to place the instrument in the continuous
measurement mode and start a Maximum Voltage measurement.

Start a Maximum Voltage measurement

MEAS : VMAX Start a Maximum Voltage
measurement

e Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the absolute
maximum voltage of the source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

e Limit Test: Execute the MEASure:VMAX command prior to the
MEASure:COMPare command when configuring for a maximum
voltage limit test.

¢ Related Commands: MEASure:VMAX?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VMAX? turns continuous measurement mode off,
performs a Maximum Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform maximum voltage measurement on channel 2 and
return results

dimension statement String for data
MEAS: SOUR CHAN2 Measure channel 2

MEAS : VMAX? Perform Maximum Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

e Oscilloscope Setup: Maximum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

¢ Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
maximum voltage (in volts), with 0 volts as the reference.
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MEASure:VMIN

:VMIN

Example

Comments

:VMIN?

Example

Comments

MEASure:VMIN?

MEASure:VMIN is used to place the instrument in the continuous
measurement mode and start a Minimum Voltage measurement.

Start a Minimum Voltage measurement

MEAS : VMIN Start a Min Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the absolute
minimum voltage of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

Limit Test: Execute the MEASure:VMIN command prior to the
MEASure:COMPare command when configuring for a minimum
voltage limit test.

Related Commands: MEASure:VMIN?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VMIN? turns continuous measurement mode off,
performs a Minimum Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform minimum voltage measurement on function 1 and
return results

dimension statement String for data
MEAS:SOUR FUNC1 Measure function 1

MEAS : VMIN? Perform Minimum Voltage
measurement, query instrument to
return measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: Minimum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
minimum voltage (in volts), with 0 volts as the reference.
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MEASure:VPP
:VPP

Example

Comments

:VPP?

Example

Comments

MEASure:VPP?

MEASure:VPP is used to place the instrument in the continuous
measurement mode and start a Peak-to-Peak Voltage measurement.

Start a Peak-to-Peak Voltage measurement
MEAS: VPP Start a Vp-p measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting Source: One source is specified using the
MEASure:SOURce command.

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the peak-to-peak
voltage of the source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:VPP command prior to the
MEASure:COMPare command when configuring for a peak-to-
peak voltage limit test.

* Related Commands: MEASure:VPP?, VMAX, VMIN,
COMPare, LIMittest, RESults?, SOURce.

MEASure:VPP? turns continuous measurement mode off, performs
a Peak-to-Peak Voltage measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform peak-to-peak voltage measurement on waveform
memory 4 and return results

dimension statement String for data

MEAS:SOUR WMEM4 Measure waveform memory 4

MEAS :VPP? Perform Vp-p measurement, query
instrument to return measurement
results

enter statement Enter measurement results into
computer

¢ Oscilloscope Setup: Peak-to-Peak Voltage measurement is
made using the entire waveform. When performing a
measurement on a particular cycle, set the controls to present only
that cycle.

¢ Measurement Method: The method the instrument uses to
determine peak-to-peak voltage is to measure VMAX and VMIN,
then calculate voltage amplitude as follows:

peak-to-peak voltage = VMAX - VMIN

¢ Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
peak to peak voltage (in volts), with 0 volts as the reference.
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MEASure:VRELatlve

:VRELative

Parameters

Example

Comments

MEASure:VRELative

MEASure:VRELative <percent> is used to move the voltage
markers (Vmarkerl and Vmarker2) to the specified percentage points
of their last established position. The location of the voltage markers
may not necessarily be on the waveform currently presented.

Parameter Parameter Range of Values Default
Name Type Unit
percent numeric 0to 100 PCT

Move voltage markers

For the following examples, the current position of Vmarkerl is at the
base (0%) of the signal and VMarker2 is at the top (100%).

After execution of this example, VMarkerl will move to the 10%
level and VMarker2 to the 90% level of the signal.

MEAS:VREL 10 Move voltage markers 10%

After execution of this example, VMarkerl will move to the 20%
level and VMarker2 to the 80% level of the signal.

MEAS:VREL 20 Move voltage markers 20%

Entering Percent: Any value between 0 and 100 can be used,
however the markers cannot cross positions.

If 0 is sent, the markers are not moved.

If values of <50 are sent, both markers are moved the amount
specified up to 50%.

If values of >50 are sent, both markers are moved the specified
amount — 50%. This is because VMarkerl is always in the
range of 0% to 50% and Vmarker2 is in the range of 50% to
100%. For example, if 60% is entered, both markers are moved
10% (60% — 50% = 10%).

VRELative versus VSTArt and VSTOp: Both commands are
used to specify voltage marker positions.

MEASure:VSTArt and VSTOp commands are used to
position the voltage markers to a specified voltage level. Each
is specified separately, and knowledge of the current marker
positions is not necessary.

MEASure:VRELative command moves both voltage markers
a specific percentage point from their last established position.
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
MEASure:VAMPIlitude? query (set to 0% and 100%).
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e Starting Marker Position: When the instrument performs a .
voltage measurement, the voltages markers are automatically
moved to perform the measurement, then read. Because of this,
the markers can be set to a known position on the selected
waveform using the measure voltage commands. For example,
use the MEASure:VAMPlitude? query to set the markers to 0% and
100%.

* Upper and Lower Threshold: The VRELative command does
not affect the UPPer and LOWer threshold levels as selected by
the MEASure:UPPer and LOWer commands.

* Related Commands: MEASure:VSTArt, VSTOp.

:VRELative? MEASure:VRELative? returns the current relative position of the
voltage stop marker (Vmarker2). The value is sent to the output
buffer. The number returned specifies the position in percent from the
last established position of the voltage stop marker.

Example Query the voltage stop marker relative position

dimension statement String for data

MEAS:VREL 10 Move voltage markers 10%
MEAS :VREL? Query instrument to return voltage
stop marker relative position (90%)
enter statement Enter data into computer .
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:VRMS

Example

Comments

:VRMS?

Example

Comments

MEASure:VRMS?

MEASure:VRMS is used to place the instrument in the continuous
measurement mode and start a RMS Voltage measurement.

Start a RMS Voltage measurement

MEAS : VRMS Start a RMS Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting Source: One source is specified using the
MEASure:SOURce command.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the RMS voltage
of the source specified.

Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

VACRms versus VRMS: The MEASure:VACRms command is
identical to the MEASure;:VRMS command.

Related Commands: MEASure:VRMS?, VACRms, SOURce,
RESults?.

MEASure:VRMS? turns continuous measurement mode off,
performs a RMS Voltage measurement one time on the signal
present, and then sends the measurement results to the output buffer.

Perform RMS amplitude measurement on channel 2 and
return results

dimension statement String for data
MEAS: SOUR CHAN2 Measure channel 2

MEAS : VRMS? Perform RMS Voltage measurement,
query instrument to return
measurement results

enter statement Enter measurement results into
computer

Oscilloscope Setup: RMS Voltage measurement is made using
the first cycle present. If a complete cycle is not present, all data
points are averaged.

Measurement Method: The method the instrument uses to
determine RMS voltage (ACRMS) is to measure VAVerage,
subtract it from each data point, then calculate RMS voltage.

Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
RMS voltage (in volts), with 0 volts as the reference.
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:VSTArt MEASure:VSTArt <voltage> is used to position the voltage start
marker (VMarkerl) at a specified voltage with respect to 0 volts.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
voltage numeric -4E+10 to +4E+10 Vv

Example Set voltage start marker to 5§ volts
MEAS:VSTA 5 Set Vmarkerl to 5 volts

Comments « Selecting Voltage: The desired voltage is specified using 0
volts as the reference. Positive and negative values are
acceptable. If voltage is set to a value outside the allowable range,
it will automatically be set to the nearest acceptable value without
generating an error.

¢ Related Commands: MEASure:VSTOp, VDELta?.

:VSTArt? MEASure:VSTArt? returns the current position of the voltage start
marker (VMarker 1). The value is sent to the output buffer. The

number returned specifies the position of the voltage start marker (in
volts) from O volts.

Example Query the voltage start marker

dimension statement String for data

MEAS:VSTA 5 Set Vmarkerl to § volts

MEAS:VSTA? Query instrument to return voltage
start marker

enter statement Enter data into computer
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:VSTOp MEASure:VSTOp <voltage> is used to position the voltage stop
marker (VMarker2) at a specified voltage with respect to 0 volts.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
voltage numeric —4E+10 to +4E+10 v

Example Set voltage stop marker to -5 volts
MEAS:VSTO -5 Set Vmarker2 to -5 volts

Comments « Selecting Voltage: The desired voltage is specified using 0
volts as the reference. Positive and negative values are
acceptable. If voltage is set to a value outside the allowable range,
it will automatically be set to the nearest acceptable value without
generating an error.

* Related Commands: MEASure:VSTArt, VDELta?.

:VSTOp? MEASure:VSTOp? returns the current position of the voltage stop
(VMarker 2) marker. The value is sent to the output buffer. The

number returned specifies the position of the voltage stop marker (in
volts) from 0 volts.

Example Query the voltage start marker
‘ dimension statement String for data
MEAS:VSTO -5 Set Vmarker2 to -5 volts
MEAS:VSTO? Query instrument to return voltage
stop marker
enter statement Enter data into computer

:VTIMe? MEASure:VTIMe? <time> returns the voltage level at a specified

time. The time is referenced to the trigger event and must be on the
acquired waveform.

Parameters
Parameter Parameter Range of Values Default
Name Type Value
time numeric 19.99999E+37 S

Example Measure voltage on waveform 100usec from trigger event

MEAS:VTIM? 100E-6 Set to measure voltage 100usec from
trigger event

Comments e« Oscilloscope Setup: In order to perform measurement, the
voltage measurement point must be present.

* Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing volts
(referenced to 0 volts), at the time specified (referenced to the
trigger event).
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:VTOP

Example

Comments

:VTOP?

Example

Comments

MEASure:VvVTOP?

MEASure:VTOP is used to place the instrument in the continuous
measurement mode and start a Top Voltage measurement.

Start a Top Voltage measurement
MEAS :VTOP Start a Top Voltage measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting Source: One source is specified using the
MEASure:SOURce command.

» Executing the Measurement: When the measurement is
executed, the instrument will measure and output the voltage
value at the top of the source specified.

¢ Reading Measurement Results: Use the MEASure:RESults?
query to return measurement results without stopping the
measurement.

¢ Limit Test: Execute the MEASure:VTOP command prior to the
MEASure:COMPare command when configuring for a top voltage
limit test.

* Related Commands: MEASure:VTOP?, COMPare, LIMittest,
RESults?, SOURce.

MEASure:VTOP? turns continuous measurement mode off,
performs a Top Voltage measurement one time on the signal present,
and then sends the measurement results to the output buffer.

Perform top voltage measurement on channel 2 and return
results

dimension statement String for data
MEAS:SOUR CHAN2 Measure channel 2

MEAS :VTOP? Perform Top Voltage measurement,
query instrument to return
measurement results

enter statement Enter measurement results into
computer

e Oscilloscope Setup: Top Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

¢ Returned Format: The measurement results are returned as a
numeric value (SYSTem:HEADer to OFF) representing measured
top voltage (in volts), with 0 volts as the reference.
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MEMory

The MEMory command subsystem enables the Oscilloscope to use
external A24 VME memory space for routing acquired data from the
internal buffers to the external buffer. It also enables measurements
to be performed using data from the internal buffer or external buffer.

Subsystem Syntax MEMory

:VME

:ADDRess <address>

:ADDRess? [MINimum | MAXimum]

:MEASure
:ADDRess <address>
:ADDRess? [MINimum | MAXimum]
:STATe <mode>
:STATe?

SIZE <bytes>

:SIZE?

:STATe <mode>

:STATe?

The MEMory command allows the Oscilloscope to use external A24
VME memory for data acquisition, when the VME STATe is ON.
Once the data has been acquired, it is available in "raw” format.

Data is processed depending on type and format selected using the
following guidelines:

¢ ACQuire:TYPe NORMal — The aéquired data is 16 bits in
length. The starting location, in VME space, of each INPUT
buffer is to be calculated as follows:

INPUT1 (CHANnel1) = MEM:VME:ADDR

INPUT2 (CHANnel2) =« MEM:VME:ADDR + 8192
INPUT3 (CHANne!3) = MEM:VME:ADDR + 16384
INPUT4 (CHANnel4) = MEM:VME:ADDR + 24576

Data — 16 bits

1111110000000000
5432109876543210
XXXXXXXXXXXXXXXX
BYTE WORD COMPRESSED
15 0 15 0 15 0
XXXXXXN———mm—m > XXXXXXXXXXXXXXX> XXXXXXXXXX—=w—o——m—m >
shift right 9 bits shift right 1 bit shift right 8 bits

*NOTE: x = bits to shift. The external buffers only contain the acquired waveform data, not
preamble information. Preamble information can be read using the WAVeform:PREamble?
query.
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MEMory

¢ ACQuire:TYPe AVERage — The acquired data is 32 bits in
length. The starting location, in VME space, of each INPUT
buffer is to be calculated as follows:

INPUT1 (CHANnel1) « MEM:VME:ADDR

INPUT2 (CHANnel2) « MEM:VME:ADDR + 8192
INPUT3 (CHANnelI3) = MEM:VME:ADDR + 16384
INPUT4 (CHANnel) = MEM:VME:ADDR + 24576

Data — 32 bits

33222222222211111111110000000000
10987654321098765432109876543210
XXXXXXXXXXXXXXXX

BYTE WORD COMPRESSED

15 0 15 0 15 0
XXXXXXXN——— = e > XXXXXXXXXXXXXXX> XXXXXXXXXX====o=— >

shift right 9 bits shift right 1 bit shift right 8 bits

*NOTE: x = bits to shift. The external buffers only contain the acquired waveform data, not
preamble information. Preamble information can be read using the WAVeform:PREamble?

query.
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MEMory

¢ ACQuire:TYPe ENVelope — The acquired data is 16 bits in
length. The starting location, in VME space, of each INPUT
buffer is be to calculated as follows:

If data is digitized:

MINIMUM
INPUT1 (CHANnel1) = MEM:VME:ADDR
INPUT2 (CHANnel2) = MEM:VME:ADDR + 8192
INPUT3 (CHANneI3) = MEM:VME:ADDR + 16384
INPUT4 (CHANneld) = MEM:VME:ADDR + 24576

MAXIMUM
INPUT1 (CHANnel1) = MEM:VME:ADDR + (2 * ACQuire:POINts)
INPUT2 (CHANnel2) = MEM:VME:ADDR + 8192 + (2 * ACQuire:POINts)
INPUT3 (CHANnel3) « MEM:VME:ADDR + 16384 + (2 * ACQuire:POINts)
INPUT4 (CHANnel4) « MEM:VME:ADDR + 24576 + ( 2 * ACQuire:POINts)

If data is NOT digitized:

MINIMUM
INPUT1 (CHANnel1) = MEM:VME:ADDR
INPUT2 (CHANnet2) « MEM:VME:ADDR + 8192
INPUT3 (CHANneI3) = MEM:VME:ADDR + 16384
INPUT4 (CHANNel4) = MEM:VME:ADDR + 24576

MAXIMUM
INPUT1 (CHANnelt) = MEM:VME:ADDR + 1002
INPUT2 (CHANnel2) « MEM:VME:ADDR + 8192 + 1002
INPUT3 (CHANnel3) « MEM:VME:ADDR + 16384 + 1002
INPUT4 (CHANneld) = MEM:VME:ADDR + 24576 + 1002

Data — 16 bits

1111110000000000
5432109876543210
XXXXXXXXXXXXXXXX
BYTE WORD COMPRESSED
15 0 15 0 15 0
XXXXXXX === e e > XXXXXXXXXXXXXXX> XXXXXXXXXX==—m=———m >
shift right 9 bits shift right 1 bit shift right 8 bits

*NOTE: x = bits to shift. The external butfers only contain the acquired waveform data, not
preamble information. Preamble information can be read using the WAVeform:PREamble?
query.
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:VME:ADDRess

Parameters

Example

Comments

:VME:ADDRess?

Example

MEMory:VME:ADDRess?

MEMory:VME:ADDRess <address> sets the address of the
external memory board in A24 memory address space where
acquisition data will be available. address must be on an even
boundary or a settings conflict will be generated.

Parameter Parameter Range of Values Default
Name Type 1 Units
address numeric 2097152-14647294| none
#H200000-#HDF7FFE|MIN|MAX .

Setting the VME memory address
MEM:VME:ADDR #H250000 Set memory address location
e Entering Address: Address location can be specified in:
Decimal or hexadecimal (#H....)
MIN - sets the address to 2097152 (#H200000)
MAX - sets the address to 14647294 (#HDF7FFE).
e *RST Condition: MEM:VME:ADDR #H200000

MEMory:VME:ADDRess? [MINimum|MAXimum] returns one
of the following numbers to the output buffer:

The present hexadecimal address selected if MIN or MAX are not
specified.

The lowest hexadecimal address available (H200000) if MIN is
specified.

The highest hexadecimal address available (HDF7FFE) if MAX
is specified.

Querying the VME memory address

dimension statement Dimension computer string array
MEM:VME:ADDR #H250000 Set memory address location
MEM:VME : ADDR? Query instrument to return

memory address (in decimal)

enter statement Enter string into computer
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:VME:MEASure:ADDRess

MEMory:VME:MEASure:ADDRess <address> sets the address of
the external memory board in A24 memory address space where
measurement data will be available. address must be on an even
boundary or a settings conflict will be generated.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
address numeric 2097152-14647294| none
#H200000-#HDF7FFE|MIN]MAX

Example Setting the VME memory measure address
MEM:VME:ADDR #H250000 Set memory address location
Comments ¢ Entering Address: Address location can be specified in:
Decimal or hexadecimal (#H....)
MIN - sets the address to 2097152 (#H200000)
MAX - sets the address to 14647294 (#HDF7FFE).
* *RST Condition: MEM:VME:ADDR #H200000

:-VME:MEASure:ADDRess?

MEMory:VME:MEASure:ADDRess? [MINimum | MAXimum]
returns one of the following numbers to the output buffer:

*  The present hexadecimal address selected if MIN or MAX are not
specified.

. The lowest hexadecimal address available (H200000) if MIN is
specified.

*  The highest hexadecimal address available (HDF7FFE) if MAX
is specified.

Example Querying the VME memory measure address

dimension statement Dimension computer string array
MEM:VME:ADDR #H250000 Set memory address location
MEM: VME : ADDR? Query instrument to return

memory address (in decimal)

enter statement Enter string into computer

COMP Command Reference 4-97



MEMory:VME:MEASure:STATe

MEMory:VME:MEASure:STATe?

:VME:MEASure:STATe MEMory:VME:MEASure:STATe <mode> enables or disables use
of the external memory board in A24 memory where data can be used
for making a measurement.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
mode boolean OFF|0|ON|1 none

:'VME:MEASure:STATe?

4-98

Example Enabling VME measure memory

MEM:VME:MEAS:ADDR #H250000

MEM:VME :MEAS:STAT ON

Comments

(1) parameters.

e Memory VME State: When MEMory:VME:STATe is set to ON,
MEMory:VME:MEASure:STATe will automatically be set to ON.

¢ *RST Condition: MEM:VME:MEAS:STAT defaults to OFF.

Set the measurement

memory address location

Enable use of external

measurement data

Mode: Integer values can be substituted for the OFF (0) and ON

MEMory:VME:MEASure:STATe? returns the current state of the

VME measurement memory. ON is returned when the external
memory board in A24 memory is being used for measurements. OFF
is returned if the internal buffers are being used. The value is sent to

the output buffer.

Example Querying the VME measure memory state

MEM: VME : MEAS : STAT

MEM: VME :MEAS: STAT?

enter

COMP Command Reference
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MEMory:VME:SIZE MEMory:VME:SIZE?

:VME:SIZE MEMory:VME:SIZE <bytes> sets the size, in bytes, of the external
VME memory card.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
bytes numeric #8000 through #HC00000 bytes

Example Setting the VME memory size
MEM:VME:SIZE 64000 Set memory size to 64 kBytes

Comments ¢ Entering Size: Memory size can be specified in decimal or
hexadecimal (#H....).

¢ Minimum Memory Required: A minimum of H8000 bytes of
VME memory are required to use the external VME feature.

e *RST Condition: MEM:VME:SIZE defaults to H8000.

:VME:SIZE? MEMory:VME:SIZE? returns the current external VME memory
allocation (in hexadecimal) to the output buffer.

Example Querying the VME memory size

MEM:VME:SIZE 64000 Set memory size to 64 kBytes

MEM:VME:SIZE? Query instrument to return
memory size

enter statement Enter string into computer
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:VME:STATe

Parameters

Example

Comments

:VME:STATe?

Example

MEMory:VME:STATe?

MEMory:VME:STATe <mode> enables or disables use of an
external VME memory card for acquisition data storage.

Parameter Parameter Range of Values Detault
Name Type Units
mode boolean OFF|O|JON|1 none

Enabling VME memory

MEM:VME:ADDR #H250000 Set memory address location

MEM:VME:SIZE

MEM:VME:STAT ON

64000

Set memory size to 64 kBytes

Enable use of external memory
card

e Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

e Memory VME Measure State: When MEMory:.VME:STATe is
set to ON, MEMory:VME:MEASure:STATe will automatically be

set to ON.

e *RST Condition;: MEM:VME:STAT defaults to OFF.

MEMory:VME:STATe? returns whether the external VME memory
feature is enabled (ON) or disabled (OFF). The value is sent to the

output buffer.

Querying the VME memory state

MEM:VME: STAT ON
MEM:VME:STAT?

enter
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OUTPut
OUTPut

Subsystem Syntax

OUTPut

The OUTPut command subsystem selects the source of the output
trigger generated when the Oscilloscope generates an internal trigger
event. The selected output can be enabled, disabled, and queried. The
three available outputs are the ECL Trigger bus (lines 0 to 1), TTL
Trigger bus (lines 0 to 7), or the "TTL Trigger Output” BNC port on
the Oscilloscope front panel.

OUTPut[:STATe] acts like the master switch for the OUTPut
subsystem. If the ECLTrg, TTLTrg, or EXTernal states are on, an
output will ONLY occur when the OUTPut[:STATe] is set to ON.

OUTPut

:ECLTrg<number>
[:STATe] <mode>
[:STATe)?

:EXTernal
[:STATe] <mode>
[:STATe)?

[:STATe]

[:STATe)?

‘TTLTrg<number>
[:STATe] <mode>
[:STATe]?
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:ECLTrg[:STATe]

Parameters

Example

Comments

:ECLTrg[:STATe]?

Parameters

Example

OUTPut:ECLTrg[:STATe]?

OUTPut:ECLTrg<number>[:STATe] <mode> selects and enables
which ECL Trigger bus line (0 or 1) will output a trigger when the
Oscilloscope triggers. It is also used to disable a selected ECL

Trigger bus line. number specifies the ECL Trigger bus line (0 or 1).
mode enables (ON 1) or disables (OFF |0) the specified bus line.

Parameter Parameter Range of Values Default
Name Type Units
number numeric Oor1 none

mode boolean ON|OFF|1|0 none

Enabling ECL trigger bus line 0

OUTP:ECLTO:STAT 1 Enable ECL Trigger bus line 0
OUTP 1 Enable output subsystem

Enabling ECL Trigger bus: When enabled, a pulse is output to
the selected ECL Trigger bus line (0 or 1) when the Oscilloscope
triggers. If disabled, a pulse is not output. The output is a positive
going pulse.

Numerous outputs selected at a time: All outputs (ECLTrg 0
or 1; TTLTrg 0, 1, 2, 3, 4, 5, 6, or 7; and EXTernal) can be enabled
at one time. Before any output is enabled, both the individual
trigger state and the output state must be enabled. For example, to
enable TTLTrgl and ECLTrg2, send the following commands:

OUTP.TTLT1 ON
OUTP:ECLT2 ON
OUTP ON

Related Commands: TRIGger subsystem.
*RST Condition: Default is OFF.

OUTPut:ECLTrg<number>[:STATe]? queries the present state of the

specified ECL Trigger bus line. The query returns ON if the
specified bus line is enabled or OFF if the specified bus line is
disabled. The value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric Oor1i none

Query ECL trigger bus line 0 state

dimension statement String for data
OUTP:ECLTO:STAT 1 Enable ECL Trigger bus line 0

OUTP:ECLTO0? Query instrument to return ECL line
0 bus enable state
enter statement Enter result into computer
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:EXTernal[:STATe]

Parameters

Example

Comments

:EXTernal[:STATe]?

Example

OUTPut:EXTernal[:STATe]?

OUTPut:EXTernal[:STATe] <mode> enables or disables the "TTL
Trigger Output” BNC port on the Oscilloscope Module to output a

trigger when the Oscilloscope triggers. mode enables (ONI1) or
disables (OFF | 0) the BNC port.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean ON|OFF|1{0 none

Enabling TTL trigger output BNC port

OUTP:EXT 1 Enable "TTL Trigger Output” BNC
port to output pulse
ouTp 1 Enable output subsystem

¢ Enabling Trig Out Port: When enabled, a pulse is output from
the "TTL Trigger Output” BNC port on the Oscilloscope Module.
The output is a negative going pulse.

¢ Numerous outputs selected at a time: All outputs (ECLTrg 0
or 1; TTLTrg 0, 1, 2, 3, 4, 5, 6, or 7; and EXTernal) can be enabled
at one time. Before any output is enabled, both the individual
trigger state and the output state must be enabled. For example, to
enable TTLTrgl and ECLTrg2, send the following commands:

OUTP.TTLT1 ON
OUTP:ECLT2 ON
OUTP ON

¢ Related Commands: TRIGger subsystem.
e *RST Condition: Defaults to OFF.

OUTPut:EXTernal:STATe? queries the present state of the "TTL
Trigger Output” BNC port. The query returns ON if the port is
enabled or OFF if the port is disabled. The value is sent to the output
buffer.

Query TTL Trigger Output BNC Port Enable State
dimension statement String for data

OUTP:EXT ON Enable "TTL Trigger Output” BNC
port

OUTP:EXT? Query instrument to return port
enable state

enter statement Enter value into computer

COMP Command Reference 4-103



OUTPut[:STATe]

[:STATe]

Parameters

Example

Comments

[:STATe]?

Example

OUTPuUt[:STATe}?

OUTPut{:STATe] <mode> enables or disables the OUTPut
subsystem. mode enables (ON|1) or disables (OFF10) all selected
TTLTrg, ECLTrg, and EXTernal outputs.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean ON|OFF|1|0 none

Enabling Trig Out BNC Port

OUTP:EXT 1 Enable "TTL Trigger Output” BNC
port to output pulse
OUTP 1 Enable output subsystem

e Selecting Outputs: Use the TTLTrg, ECLTrg, or EXTernal
commands to enable a specific output. Use the OUTPut[:STATe]
command to enable the subsystem.

* *RST Condition: Defaults to OFF.

OUTPut[:STATe]? queries the present state of the OUTPut subsystem.
The query returns ON if the output is enabled or OFF if the output is
disabled. The value is sent to the output buffer. See [:STATe]
command for more information.

Query output subsystem

dimension statement String for data

OouUTP 1 Enable "Trigger Output” BNC port

OUTP? Query instrument to return port
enable state

enter statement Enter value into computer
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:TTLTrg[:STATe]

Parameters

Example

Comments

:TTLTrg[:STATe]?

Parameters

Example

OUTPut:TTLTrg[:STATe]?

OUTPut:TTLTrg<number>[:STATe] <mode> selects and enables
which TTL Trigger bus line (0 to 7) will output a trigger when the
Oscilloscope triggers. It is also used to disable a selected TTL
Trigger bus line. mode enables (ON!1) or disables (OFF!0) the
specified bus line.

Parameter Parameter ﬁ?nge of Values Default
Name Type Units
number numeric Oto7 none

mode boolean ON|OFF[1|0 none

Enabling TTL Trigger bus line 7

OUTP: TTLT7:STAT 1 Enable TTL Trigger bus line 7 to
output pulse
ouTP 1 Enable output subsystem

Enabling TTL Trigger bus: When enabled, a pulse is output to
the selected TTL Trigger bus line (0 to 7) after the Oscilloscope
triggers. If disabled, a pulse is not output. The output is a
negative going pulse.

* Numerous outputs selected at a time: All outputs (ECLTrg 0
or 1; TTLTrg 0, 1, 2, 3, 4, 5, 6, or 7; and EXTernal) can be enabled
at one time. Before any output is enabled, both the individual
trigger state and the output state must be enabled. For example, to
enable TTLTrgl and ECLTrg2, send the following commands:

OQUTP:TTLT1ON
OUTP:ECLT2 ON !
OUTP ON

* Related Commands: TRIGger subsystem. f
e *RST Condition: Defaults to OFF.

OUTPut:TTLTrg<number>[:STATe]? queries the present state of the
specified TTL Trigger bus line. The query returns ON if the
specified bus line is enabled or OFF if the specified bus line is
disabled. The value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric Oor 7 none

Query TTL trigger bus line 7 state

dimension statement String for data
OUTP:TTLT7:STAT 1 Enable TTL Trigger bus line 7

OUTP:TTLT7? Query instrument to return TTL bus
line 7 enable state
enter statement Enter value into computer
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Subsystem Syntax

Root Level Commands
Root Level Commands The Root Level command subsystem is a fictitious subsystem used to

group all the single commands that do not belong to any other
subsystem. These commands control many of the basic operations
and special features of the Oscilloscope.

"ROOT" is NOT a command and MUST NOT precede the
commands listed in this section, or an error will be generated.

AUToscale

BLANKk <source>[,<source>[,<source>[,<source>]]]
BNC <output>

BNC?

DIGitize <source>[,<source>[,<source>{,<source>1]]
ERASe <source>

LTER?

MERGe <location>

RUN

RUN?

SERial <string>

STATus? <source>

STOP

STORe <source>,<destination>

TER?

VIEW <source>[,<source>[,<source>[,<source>11]
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AUToscale The AUToscale command causes the instrument to evaluate all input
signals, and then set the correct conditions to present the signals.

Subsystem Syntax AUToscale

Example Execute an autoscale
AUT Initiate an autoscale

Comments < Controls Affected: The following controls are set to present the
input signals:

All markers to off

All memories to OFF
CHANnel:OFFSet as required
CHANnel:RANGe as required
DISPlay:PERSistence to SINGle
FUNCtion to OFF

MEASure to OFF
TIMebase:RANGe as required
TIMebase:WINDow to OFF
TRIGger:HOLDoff as required
TRIGger:LEVel as required
TRIGger:MODe to EDGe
TRIGger:SLOPe as required

. e More than One Input Signal: If signals are present on more
than one input, the sweep will be triggered on the signal closest to
channel 1. If a signal is not present on channel 1, then the
instrument will be triggered on channel 2. If a signal is not
present on channel 2, then the instrument will be triggered on
channel 3, etc.

* No Input Signal: If no signals are found on any input, the
instrument will be returned to its former state.

* Channel Coupling: If a large offset is present on the input l
signal, coupling may change from DC to AC.
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BLANk The BLANk command is used to turn off or stop presenting the
specified CHANnel<n>, FUNCtion<n>, PMEMory<n>, or
WMEMory<n>.

Subsystem Syntax BLANk <source>[,<source>[,<source>[,<source>]]]

Parameters
Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1 to 4) None

FUNCtionn (n=1to 2)
WMEMoryn (n=1to 4)

PMEMoryn (n=0 to 2)

Example Blank Channel 3
BLAN CHAN3 Stop presenting channel 3

Comments ¢ Erasing Memory: Executing the BLANk command does not
erase the the contents of pixel or waveform memory. See ERASe
command for information on erasing pixel memory contents.

e Start Presenting Waveform: Use the VIEW command to start
presenting the specified channel, function, pixel memory, or
waveform memory.

¢ Related Commands: VIEW, ERASe.
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BNC

Subsystem Syntax

Parameters

Example

Comments

BNC?

Subsystem Syntax

Example

Root Level — BNC?

BNC <output> selects either PROBe or TRIGger as the output mode
of the Probe Compensation AC Calibrator Output BNC connector.
PROBe outputs a square wave signal at =1.5 kHz, and TRIGger
outputs a rising edge when an internal trigger occurs.

BNC <output>

Parameter Parameter Range of Values Default
Name Type Units
output discrete PROBe|TRIGger none

Set BNC connector to trigger
BNC TRIG AC Calibrator output to trigger
e *RST Condition: Defaults to PROBe.

BNC? returns the currently selected (PROBe or TRIGger) Probe

Compensation AC Calibrator Output BNC connector output signal.
Returns PROBe if output is a square wave signal, and TRIGger if
output is a rising edge when an internal trigger occurs. The data is
sent to the output buffer. See BNC command for more information on
available signals.

BNC?

Querying BNC connector

Dimension statement String for data

BNC TRIG AC Calibrator output to trigger

BNC? Query instrument to return BNC
selection

enter statement Enter value into computer
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DIGitize

Subsystem Syntax

Parameters

Example

Comments

Root Level — DIiGitize

The DIGitize command is used to acquire waveform data present on
channels 1 to 4 to ensure that all measurements are performed using
the same data, and that the data obtained is valid. Digitized data can
also be moved into waveform memory or transferred over the bus. It
causes an acquisition to take place on the specified channel(s) with
the resulting digitized data being placed in the channel buffer, then
the acquisition is stopped.

DIGitize <source>{,<source>[,<source>[,<source>1]1]

Parameter Parameter Range of Values Default
Name Type Units
source numeric CHANnsln (n=1 to 4) none

Digitize waveform data present on channel 2

The following example illustrates the use of the DIGitize command
only. Chapter 3 contains an example on performing a complete
digitizing operation.

DIG CHAN2 Channel 2 waveform data digitized

* Selecting Channel: Up to four channels can be digitized using a
single command; however, because channels 1-2 and 3-4 are
paired to share A/D Converters, the digitize sequence is dependent
on the channel(s) selected.

Channels 1-2 (2-1) or 34 (4-3): First channel digitized
when trigger requirements are satisfied. The second channel
is digitized only when another trigger is received.

Any other Channel Combinations: Both channels
digitized simultaneously when trigger requirements satisfied.

See Appendix C, Optimizing Measurements, for additional
information on digitizing operations.

* Before Digitizing: Before the waveform data can be digitized
(using DIGitize command), set up conditions such as TYPe,
number of POINts, and the COUNt must be selected. See the
ACQuire subsystem for more information on selecting these
commands.

¢ After Digitizing: After the waveform data has been digitized
(using DIGitize command), the waveform DATa is placed in the
channel buffer of the specified source where it can be read. See the
WAVeform subsystem for more information on selecting these
commands.

4-110 COMP Command Reference



Root Level — DIGitize

Root Level — DIGItize

Loss of Digitized Data: When the DIGitize command is
complete the instrument is placed in the stopped mode. When
restarted (RUN command), the digitized data stored in the
channel buffers will be overwritten. Before executing the RUN
command, verify all operations that require the digitized data are
completed.

Unused Channels: Executing the DIGitize command will turn
off any unused channels.

Stopping a Digitize: Send the device clear (e.g. CLEAR 707)
command to stop a digitize in process.

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

Related Commands: ACQuire:, WAVeform:, RUN.
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Root Level — ERASe

ERASe The ERASe command erases a specified pixel memory.
Subsystem Syntax ERASe <source>

Parameters
Parameter Parameter Range of Values Default
Name Type Value
source discrete PMEMoryn (n=0 to 2) none

Example Erase contents of pixel memory 2

ERASe PMEM2

Erase pixel memory 2

Comments ¢ Erasing Pixel MEMory0: If the instrument is running and

being triggered when ERASe PMEMory0 is executed, the

instrument will momentarily stop acquiring data, clear the

contents of pixel memory 0, and then continue with data
acquisition.

¢ Erasing Pixel MEMoryl-2: When ERASe PMEMory1 or 2 is
executed, the instrument will clear the specified pixel memory.
Once the command is executed, there is no way to retrieve the

original data.

e Related Commands: BLANk, VIEW.
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LTER?  The Limit Test Event Register (LTER?) query is used to return the
Limit Test Event Register — Limit Test Fail bit. This bit is set (1)
when the limit test has failed. After the Limit Test Event Register is
queried, it is cleared (0). The value is sent to the output buffer.

Subsystem Syntax LTER?

Example Query the limit test event register—limit test fail bit

LTER? Query instrument to return LTER
limit test fail bit
enter statemeant Enter value into computer

Comments ¢ SRQ: A Service Request (SRQ) can only be generated when the
bit transitions from 0 to 1. The bit must be cleared (0) each time
you would like a new Service Request to be generated.

¢ Related Commands: *STB?.
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Root Level — MERGe

MERGe The MERGe command is used to "merge" the current contents of
pixel memory 0 (active waveform) with the current contents of pixel
memory 1 or 2. Result is retained in pixel memory number specified.

Subsystem Syntax MERGe <location>

Parameters
Parameter Parameter Range of Values Default
Name Type Units
location discrete PMEMoryn (n=1 or 2) none

Example Merge pixel memory 0 and pixel memory 2, and retain results
in pixel memory 2

VIEW PMENMO

MERG PMEM2

Enable pixel memory 0

Merge pixel memory 0 and pixel
memory 2

Comments ¢ Merge Result: The merge result is retained in the pixel

memory number specified. The original contents of the specified
pixel memory (prior to MERGe) are not retained.

e Pixel Memory 0: Before any data can be merged into pixel
memory 1 or 2, pixel memory 0 must be set to on.

¢ Related Commands: BLANk, VIEW, ERASe.
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RUN
Subsystem Syntax

Example

Comments

RUN?
Subsystem Syntax

Example

Comments

Root Level — RUN?

RUN is used to start acquiring data for the active waveform.
RUN

Start acquiring data
RUN Acquire data

* RUN versus TIMebase:MODe: The data acquisition is defined
by the selected TIMebase:MODe.

TIMebase:MODe SINGle - executing RUN enables the
trigger once and saves the acquired data.

TIMebase:MODe AUTO or TRIGGERED - executing RUN
enables the trigger repeatedly and saves the acquired data
continuously.

e Stop Acquiring Data: Use the STOP command to stop data
acquisition in pixel memory 0.

¢ Related Commands: STOP, TIMebase:MODe.

RUNT? returns a number to show the current acquisition state. "1" =
RUN, "0" = STOP. The value is sent to the output buffer.

RUN?

Query acquisition state

RUN Acquire data
RUN? Query instrument to return
acquisition state
enter statement Enter results into computer
e STOP Command: This is also the query for the STOP
command.
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SERial

Subsystem Syntax

Parameters

Example

Comments

Root Level — SERial

The SERial command is used to enter a serial number in the
instrument. As the instrument serial number is entered at the
factory, do not use this command unless there is a need to serialize
the instrument for a different application.

SERial <string>

Parameter Parameter Range of Values Default
Name Type Units
string numeric Alpha-numeric, no special none

Enter a different serial number
SER "1234A56789" Different serial number

¢ Entering Serial Number string: Serial number consists of 10
alpha-numeric digits enclosed in quotes (").

* Protect Switch: The calibration protection switch must be set to
the unprotected position to write a new serial number to the
protected non-volatile ram within the instrument.

¢ Serial Number versus *IDN?: The serial number is part of the
string returned for the *IDN? query.
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STATus

Subsystem Syntax

Parameters

Example

Comments

Root Level — STATus?

The STATus? query returns a number to indicate whether a
CHANnel<n>, FUNCtion<n>, WMEMory<n>, or PMEMory<n> is
ON or OFF. "1" = ON, "0" = OFF. The value is sent to the output

buffer.

STATus? <source>

Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1 to 4)} none

FUNCtionn (n=1 to 2)|
WMEMoryn (n=1 10 4))|
PMEMoryn (n=1 to 2)

Query CHANRel 1 status

STAT?

enter

CHAN1

statement

Query instrument to return channel 1

status
Enter results into computer

¢ Changing the Status: The STATus? query does not change the
present status of a channel, function, waveform memory, or pixel

memory.
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Root Level — STOP

STOP

Subsystem Syntax

Example

Comments

Root Level — STOP

The STOP command is used to stop acquiring data for the active
waveform.

STOP

Stop acquiring data
STOP Stop acquiring data

¢ Restart Acquiring Data: Use the RUN command to start data
acquisition.

¢ Related Commands: RUN, RUN?.
e STOP Query: Use the RUN? query to return acquisition status.
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STORe

Subsystem Syntax

Parameters

Example

Comments

Root Level — STORe

The STORe command is used to move a previously stored waveform,
CHANnel<n>, or FUNCtion<n> to a WMEMory<n> location.

STORe <source>,<destination>

Parameter Parameter Range of Values Default
Name Type Value
source discrete CHANneln (n=1 to 4)| none

FUNCtionn (n=1t0 2)|
WMEMoryn (n=110 4)
destination WMEMoryn (n=1 to 4) none

Move the CHANnel 2 waveform to WMEMory 3
STOR CHAN2,WMEM3

Channel 2 waveform stored in

waveform memory 3

* Selecting Source: The source can be specified as any channel,
function, or waveform memory. Pixel memories cannot be stored.

Selecting Destination: The destination of the waveform can
only be waveform memory 1 through 4. When executed, the
current contents of the specified WMEMory<n> will be

overwritten.

¢ Related Commands: BLANk, VIEW.
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TER? The Trigger Event Register (TER?) query is used to return the
Trigger Event Register. Bit 0 is set (1) when a trigger has occurred.
Bit is not set (0) if a trigger has not occurred, or if a trigger event is
not found and the sweep is auto-triggering. After the Trigger Event
Register is queried, it is cleared (0). The value is sent to the output
buffer.

Subsystem Syntax TER?

Example Query the trigger event register

TER? Query instrument to return trigger
event register

enter statement Enter value into computer

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

e Related Commands: *STB?.
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VIEW

Subsystem Syntax

Parameters

Example

Comments

Root Level — VIEW

The View command causes the instrument to turn on an active
CHANnel<n>, FUNCtion<n>, PMEMory<n>, or WMEMory<n>.

VIEW <source>[,<source>[,<source>(,<source>]]]

Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANDeln (n=1 to 4)| None

FUNCtionn (n=1 to 2)|
WMEMoryn (n=1 10 4))
PMEMoryn (n=0 to 2)

View Channel 3
VIEW CHAN3

Stop Presenting Waveform: Use the BLANk command to turn
off the specified channel, function, pixel memory, or waveform

memory.

Start presenting channel 3

Unused Channels: BLANk all channels not in use. See
Appendix C, Optimizing Measurements, for additional

information.

Related Commands: BLANk, ERASe.
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SUMMary

SUMMary

The SUMMary command subsystem enables you to examine the
status of the Oscilloscope calibration and self test results by
monitoring (reading the bit value) the various register groups.
Figure 4-1 shows the six SUMMary Registers in the Oscilloscope.

Standard Event Status Register (*ESE). Operates under IEEE
488.2 control. Refer to the appropriate mainframe or command
module users manual for more information on this register.

Status Byte Register (*STB?). Operates under IEEE 488.2
control. Refer to the appropriate mainframe or command module
users manual for more information on this register.

Trigger Register (TER?). Operates under Oscilloscope control.
Refer to the TER? query in this chapter for more information on
this register.

Limit Test Register (LTER?). Operates under Oscilloscope
control. Refer to the LTER? query in this chapter for more
information on this register.

Questionable Data/Signal Register. Operates under
Oscilloscope control. The Questionable Data/Signal Register is
discussed in this section. The illustration shown in figure 4-2
illustrates the Questionable Data/Signal Register.

Triggered Register - Aways 1
Tm
aro” . EV EN  Logical OR
Limit Test Register__ Aways 1
e rearoing —{_}—{ Fo }—
Questionable Register
0 }—— ——
Notas: C=Condition Register 11— — .
EV«Event Register 2 o £
EN=Enable Register : 9
: Ely
— _—— T o
—— 8 }— _— —o] .
Summary of Cel 3 Status Byte Register
Soit Tost —| © |— — i
Value out of range set to timit —{ 10 |— —— - 1 0 o " o
c Ev EN 1 ™o
. OUTPUT QUEUE - 2 1 2
OPERATION COMPLETE Event Stat:s Register 70, il vy = 8
RESERVED ? {7 | pF*é)xkjrm' = MAV—{ MAVI—= 'T5)
7 o #1250000 > esa—esa|-> O
QUERYERROR—{ 2 —{ 2 |-»~1O oo - -
— — . —1
DEVICE DEPENDENT ERROR — 3 3 8 e oTer
EXECUTEERROR— 4 |— 4 |- =
COMMAND ERROR— 5 |~—{ & °
MARY
USERREQUEST— 68 f—1 8 |-+ d SUMMARY BIT
POWER-ON—{ 7 7
EV EN
(‘ESR)  ('ESE)

Figure 4-1. Oscilloscope Summary Registers
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Subsystem Syntax

SUMMary
:PRESet
:QUEStionable

:CONDition?

:ENABIle

(:EVENLt]?

:CALibration
:CONDition?
:ENABIle
[:EVENLt]?
:CHANnel<number>

:COND:ition?

:ENABle

[:EVENt]?

:AD
:CONDition?
:ENABIle
[:EVENt]?

:DELay
:CONDition?
:ENABIle
[:EVENLt]?

:GAIN
:CONDition?
:ENABIle
[:EVENLt]?

:HYSTeresis
:CONDition?
:ENABIle
[:EVENt]?

:LTRigger
:CONDition?
:ENABIle
[:EVENt)?

:OFFSet
:CONDition?
:ENABle
[:EVENt)?

:TNULI
:CONDition?
:ENABle
[:EVENt]?

:TRIGger
:CONDition?
:ENABIle
[:EVENt]?

:DCALibration

:CONDition?

:ENABIle

[:EVENt]?

:PROBe

:CONDition?

:ENABIle

[:EVENt]?
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Subsystem Syntax

SUMMary — Continued
:QUEStionable — Continued
‘TEST
:CONDition?
:ENABIle
(:EVENt]?
:ACQuisition

:CONDition?

:ENABIle

[:EVENLt)?

:AD
:CONDition?
:ENABIle
[:EVENt])?

:ATRigger
:CONDition?
:ENABle
[:EVENt]?

:DA
:CONDition?
:ENABIe
[:EVENLt}?

:LTRigger
:CONDition?
:ENABIle
[:EVENt]?

:TIMebase
:CONDition?
:ENABIle
[:EVENLt}?
:INTerpolator

:CONDition?

:ENABIle

(:EVENLt])?
:RAM

:CONDition?

:ENABIle

[:EVENLt)?

:ACQuisition
:CONDition?
:ENABIle
{:EVENt]?

:DISPlay
:CONDition?
:ENABle
[:EVENLt)?

:NVOLatile
:CONDition?
:ENABIle
[:EVENLt]?

:SYSTem
:CONDition?
:ENABIle
[:EVENt]?
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Subsystem Syntax SUMMary — Continued
:QUEStionable — Continued
‘TEST — Continued

:ROM

:CONDition?

:ENABle

[:EVENLt]?

:NPRotect
:CONDition?
:ENABIle
[:EVENt)?

:SYSTem
:CONDition?
:ENABIle
[:EVENt])?

:PRESet SUMMary:PRESet sets the contents of the Oscilloscope enable
registers to a known state. When executed, the PRESet command
affects all 51 QUEStionable ENABle registers, and sets all bits true
(1).

Example Preset the oscilloscope enable register
SUMM:PRES All Enable register bits to true

Comments ¢ Other Registers: PRESet does not affect the Status Byte or Event
Status registers. The Triggered and Limit Test ENABIe registers
are always set at 1.

* Questionable Enable Register: PRESet sets the questionable
enable register to 0.

* Event Registers: PRESet does not affect any of the QUEStionable
EVENT registers. Use the *CLS command is used to clear all
event registers.
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SUMMary:QUEStionable
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Oscilloscope Summary Questionable Data/Signal Register Subsystem
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:QUEStionable

SUMMary:QUEStionable

SUMMary:QUEStionable subsystem contains 52 separate registers
that, through summing registers, eventually report to the
QUEStionable Data/Signal register. See figure 4-2 and the Subsystem
Syntax at the beginning of this section for a list of all the registers
that set the QUEStionable Data/Signal Register.

A diagram is provided for each register in the QUEStionable
Data/Signal Register system as shown in figure 4-3. The following
description for using the CONDition?, [:EVENt]?, and ENABIe
commands applies to all registers within the Oscilloscope.

Specified (XXXXX) Register

r — 0 0 0 >
-1 1 = 1 1
— 2 2 2 -
— 3 > 3 = 3 >
— 4 > 4 4
— 5 5 > 5 g
CONDITIONS CAUSING : g - g - g ﬁ TOBIT X
BIT TO SET TRUE < . ) 8 » O [™NEXT REGISTER (SEE FIGURE 4-2)
ET M| 11+ ©| CAUSING TS BIT To SET TRUE (1)
—{ 70 {10 10 9
— 11 = 11 11 L
— 12 12 > 12
— 13 13 13
114 - 14 14 = Notes: C=Condition Register
115 15 LI EV=Event Register
C Ev EN EN=Enable Register
These registers are set and queried using decimal weighted bit
values. The decimal equivalent for bits 0 to 15 is shown below. As an
example, sending a decimal value of 4608 will set bits 9 and 12 true
(D).
Bit Number to Decimal Value
Bit Number 0 1 2 3 4 5 6 7 8 9 0 ] 1 12 B ¥] 6B
Decimal Value 1 2 4 8 16 X 64 128 | 256 | 512 | 1024 ] 2048 | 4096 [ 8192 | 16384 |reserved

Figure 4-3. Register Diagram

Each individual register (XXXXX) in the Oscilloscope is made up of
three separate registers:

:CONDition register
:EVENt register
:ENABIle register
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:CONDition?

Example

:ENABIle

Example

:ENABle?

Example

[:EVENt]?

Example

SUMMary:QUEStlonable

SUMMary:QUEStIonable:XXXXX:CONDIition? queries the current
contents of the specified (XXXXX):CONDition Register. The contents
of all the CONDition Registers are always set to "0".

Read the condition register

SUMM:QUES:XXXXX:COND? Queries the specified
(XXXXX) Condition Register.

SUMMary:QUEStIionable:XXXXX:ENABle <number> sets the
enable mask, which allows true conditions (transitions) in the
specified (XXXXX):EVENt Register to be reported.

Set enable register bits 9 through 12 to true
SUMM:QUES:XXXXX:ENAB 7680 Sets bits 9to 12 true

SUMMary:QUEStIonable:XXXXX:ENABIle? returns the bit value of
the specified (XXXXX):ENABIle Register. Returns a decimal weighted
value from 0 to 65535 indicating which bits are set true. Reading the
ENABLe register does not clear its contents.

Query the enable register

SUMM:QUES:XXXXX:ENAB? Queries the specified
(XXXXX) Enable register,

without clearing the contents

SUMMary:QUEStIonable:XXXXX[:EVENt]? Queries the status of the
specified (XXXXX):EVENt Register. The EVENt Register latches only
low to high events from the specified (XXXXX):CONDition Register.
Returns a decimal weighted value from 0 to 65535 indicating which
bits are set true. Reading the specified EVENt Register by a query
will clear its contents.

Read the event register

SUMM:QUES: XXXXX? Queries the specified
(XXXXX) Event Register and
clears the contents
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SUMMary:QUEStionable:CALibration

:QUEStionable:CALibration

SUMMary:QUEStionable:CALibration register reports a
summary of calibration results and status for all channels to the
Questionable Data/Signal Register. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABIe?, and :EVENt)? commands.

Summary of Calibration Register

from Channel 1 Register —{ ¢ - >
from Channel 2 Register — 1 > >
from Channel 3 Register — 2 -
from Channel 4 Register — 3 > >
from Probe Attenuation Register —{ 4 - >
from Default Cal Register — 5 -
cal ram write protected — 6 - O
calibration aborted — 7 - ©
cal not active —|{ 8 > - O
cal ram write unprotected ~{ 9 > = O
cal ram checksum error — 10 - »> 3
failed interpolator cal — 11 - -
no signal found — 12 -
not used — 13
notused — 14
reserved — 15
C EV EN
Example Query calibration event register

SUMM:QUES:CAL?
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To Bit 8
Questionable Status Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

Query instrument to return
register contents
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SUMM:QUES:CALIibration:CHANnRel

:QUEStionable:CALibration:CHANnel

Parameters

Channel 1 Register

SUMM:QUES:CALIbration:CHANnRel

SUMMary:QUEStionable:CALibration:CHANnel<number>

register reports the status of calibration data for the channel specified.

number (1 to 4) specified the desired channel. Use the diagram to
interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABIle?, and
(:EVENt]? commands.

Parameter Parameter Range of Values Defauit
Name Type Units
number numeric 1t04 none

Channel 2, 3, 4 Registers

Notes: C=Condition Register

from A/D Register —

from Gain Register —

from Offsaet Register —

from A/D Register — 0
from Gain Register —| 1
from Offset Register — 2
from Hysteresis Register — 3
" from Trigger Register —{ 4
from Delay Register —{ 5
from Logic Trigger Register — 6
notused — 7
notused — 8
notused — 9
notused —{ 10
notused —{ 11
notused — 12
notused — 13
notused —| 14
resorved 15
o]
Example

4-130

from Hysteresis Register —
from Trigger Register —
from Delay Register —
from Time Null Register —
not used —

not used —

not used —

notused — 10

not used — 11

notused — 12

notused — 13

notused —{ 14

reserved

Query channel 1 event register

“‘V\ A

Wi |N|O|n|ajwN]—=|O

Logical OR

EV

SUMM:QUES:CAL:CHAN1?
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EN

EV=Event Register
EN=Enable Register

To Bit0
Summary of
Calibration
Register

Query instrument to return
register contents



SUMM:QUES:CALIbration:CHANnNel:AD SUMM:QUES:CALibration:CHANnel:AD

:QUEStionable:CALibration:CHANnel:AD

SUMMary:QUEStionable:CALibration:CHANnel<number>:AD
register reports the status of the A/D calibration data for the channel
specified. number (1 to 4) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIle?,

and [:EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1to 4 none
A/D Register

failed in attempt to position trace to -3 div —

acquisition error, timeout in waiting for acquisition —|

no input detected —
not used —

divide by 5 attenuator relay not switching —|

divide by 25 attenuator relay not switching —

1 Mohm/ 50 ohm impedance switch not switching —
not used —

failed in attempt to pos. trace to near bot. of screen —

o|o|~|ojaialwlv|«]o
!
!

acquisition error, timeout in waiting for acquisition —|

Y

Logical OR

\

+ of data points across screen insuff. to do meas — 10

input voltage not high enough to get to top of screen —|

!
!
!

unexpected large positive jump in data — 12

unexpected large negative jump in data —{ 13

Y1
Y
AR

nonvolatile ram error — 14

reserved — 15

Cc EV EN

Example Query channel 2 A/D event register
SUMM:QUES:CAL:CHAN2:AD?

To Bito
Channel 1 Register

{—*Channel 2 Register

Channel 3 Register
Channel 4 Register

Notes: C=Condition Register

EV=Event Register
EN=Enable Register

Query instrument to
return register
contents
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SUMM:QUES:CALIbration:CHANnel:DELay

SUMM:QUES:CALIbration:CHANnel:DELay

:QUEStionable:CALibration:CHANnel:DELay

SUMMary:QUEStionable:CALibration:CHANnel<number>:DELay
register reports the status of delay calibration data for the channel
specified. number (1 to 4) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [(EVENt]? commands.

acq. error, timeout or lost trig. on 50 ns/div —

acq. error, timeout or lost trig. on 500 ps/div —

4-132

Parameters

Parameter
Name

Parameter
Type

Range of Values

Default
Units

number

numeric

1to 4

none

Delay Register

Y

no edge found on 50 ns/div range —

!
!

acq. error, timeout or lost trig. on 5 ns/div —

|

no edge found on 5§ ns/div range —|

no edge found on 500 ps/div range —

Y Y

L

not used —

not used —

not used —

not used —

not used —

not used —

not used —

not used —

ram error in protected ram —

reserved —

Logical OR

ToBitS

Channel 1 Register
—# Channel 2 Register
Channel 3 Register
Channel 4 Register

o 3 b bred ] Fed B = 2 . R A G £ AT LS B £

Example Query channel 3 delay event register

EV

EN

SUMM: QUES:CAL:CHAN3:DEL?

COMP Command Reference

Notes: C=Condition Register
EV=Event Register

EN=Enable Register

Query instrument to
return register

contents



SUMM:QUES:CALIbration:CHANnel:GAIN

SUMM:QUES:CALIbration:CHANNel:GAIN

:QUEStionable:CALibration:CHANnel:GAIN

SUMMary:QUEStionable:CALibration:CHANnel<number>:GAIN
register reports the status of gain calibration data for the channel
specified. number (1 to 4) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1104 none

Gain Register Notes: C=Condition Register

failed in attempt to pos. trace to near bot. of screen — @ }—»= > EV=Event Register
acquisition error, timeout in waiting for acquisition — 1 > - - EN=Enable Register
inadequate resolution of voltage steps across screen — 2 > > >
vernier range error, too few points in data buffer — 3 > > >
x5 attenuator exceeds limit by +/- 5% — 4 > - >
x25 attenuator exceeds limit by +/- 5% — 5 - g To Bit 1
preamp 1.89 gain setting exceeds limit by +/- 10% — & > > .
preamp 3.46 gain setting exceeds limit by +/- 10% — 7 > - > ‘@© Channel 1 Reg!ster
vernier sens. of 42.4 mv exceeds limit by > +/- 20% — 8 - > o —>Channel 2 Reg!ster
vernier sens. of 98.4 mv exceeds limit by > +/- 20% —{ 9 - > O g:anne:i geg!s:er
80% limit gain reduction > 3% —{ 10— > 3 annel & Register
not used — 11
not used — 12
not used — 13
nonvolatile ram error —{ 14 -
reserved 15
C EV EN

Example Query channel 4 gain event register

SUMM:QUES:CAL:CHAN4 :GAIN? Query instrument to return

register contents
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SUMM:QUES:CAL:CHANnRel:HYSTereslis SUMM:QUES:CAL:CHANnNel:HYSTeresls

:QUEStionable:CALibration:CHANnel:HYSTeresis

SUMMary:QUEStionable:CALibration:CHANnel<number>:HYSTeresis
register reports the status of hysteresis calibration data for the
channel specified. number (1 to 4) specifies the desired channel. Use
the diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIle?,
and [:EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1t04 none

Hysteresis Register

appears trigger state always high, center screen — 0 > - >
never finds a trigger at any setting —{ 1 - > -
trigger state always high, hysteresis cal —{ 2 > - -
try to set max hysteresis as desired setting — 3 > - >
notused — 4
notused — 5§ o .
excessive error in setting for norm. hysteresis — 6 > - -~ O ToBit3 _
excessive error in setting for noise reject hyst. —{ 7 - © Channel 1 Regfster
not used —{ 8 Q [~™Channel 2 Register
not used — 9 O Channel 3 Register .
not used — 10 o Channel 4 Register
not used — 11 -l
not used — 12
not used — 13
nonvolatile ram error — 14 - Notes: C=Condition Register
reserved — 15 EV=Event Register
C EV EN EN=Enable Register
Example Query channel 1 hysteresis event register
SUMM: QUES:CAL:CHAN1: HYST? Query instrument to
return register
contents
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SUMM:QUES:CAL:CHANnNel:LTRigger

SUMM:QUES:CAL:CHANnel:LTRIgger

:QUEStionable:CALibration:CHANnel:LTRigger

SUMMary:QUEStionable:CALibration:CHANnel<number>:LTRigger
register reports the status of logic trigger calibration data for channel
1. Only channel 1 contains the LTRigger register. Use the diagram
to interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABIle?, and
[(EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1 none

Logic Trigger RegiSter Notes: CaCondition Register

100 MHz oscillator signal was not found —{ 0 >
Double Pulse signal was not found — 1 > > >
Trigger not found when exec Pattern Duration Cal #1 —{ 2 - - -
Trigger not found when exec Pattern Duration Cal #2 — 3 - > -
Trigger not found when exec Delay Cal #1 — 4 >
Trigger not found when exec Delay Cal #2— 5 > - o
Trigger found when exec Pat Dur Cal #1. DAC FFFFH/1H — 6 > - O
Trigger found when exec Pat Dur Cal #2. DAC FFFFHMH — 7 > > ‘©
Trigger found when exec Delay Cal #1. DAC FFFFH/1H — 8 - O
Trigger found when exec Delay Cal #2. DAC FFFFH/1H — 9 - > > O
not used — 10 3
not used — 11
notused — 12
not used — 13
not used —{ 14
reserved — 15
Cc EV EN

Example Query channel 1 logic trigger event register

SUMM: QUES:CAL:CHAN1:LTR?

EV=Event Register
EN=Enable Register

To Bit6
Channel 1 Register

Query instrument to return

register contents
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SUMM:QUES:CAL:CHANnNel:OFFSet SUMM:QUES:CAL:CHANnNel:OFFSet

:QUEStionable:CALibration:CHANnel:OFFSet

SUMMary:QUEStionable:CALibration:CHANnel<number>:OFF Set
register reports the status of offset calibration data for the channel
specified. number (1 to 4) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1to 4 none

Oftset Register

excessive offset in the offset calibration —{ 0 > - -
fails to converge within 1 a/d level of center screen — 1 > -
notused — 2
failed ac offset null calibration — 3 > > -
not used —{ 4
(0
notused o 5
(o] To Bit 2
:g: :::g : g r Channel 1 Reg?ster
failed in attempt to pos. trace to near bot. of screen —| 8 > » © [T=Channel 2 Register
inadequate res. across screen from chan. offs. dac — g9 - o)) Channel 3 Reg!ster
failed gain lower limit error, ~91.5 uv — 10 +—» - > 3 Channel 4 Register
failed gain upper limit error, ~61 uv — 11 - - >
failed bw offset correction of +/- 0.25 div— 12 > -
not used — 13
nonvolatile ram error — 14— - Notes: C=Condition Register
reserved —|_15 EV=Event Register
Cc EV EN EN=Enable Register

Example Query channel 2 offset event register

SUMM: QUES:CAL:CHAN2 : OFFS? Query instrument to
return register
contents
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SUMM:QUES:CAL:CHANNel:TNULI

Parameters

acq. error, timeout or lost trig. on 50 ns/div range —
no edge found on 1 of the aquired channels —

Example

SUMM:QUES:CAL:CHANNel:TNULI

:QUEStionable:CALibration:CHANnel:TNULI

SUMMary:QUEStionable:CALibration:CHANnel<number>TNULI
register reports the status of time null calibration data for the channel
specified. number (2 to 4) specifies the desired channel. Channel 1
does not contain a time null register. Use the diagram to interpret

returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABIle?, and [:EVENt)? commands.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 2t04 none

Time Null Register

o o -
1 \ L

notused — 2

notused — 3

notused — 4

notused — 5§ o

notused — 6 o ToBit6

notused —{ 7 © |, Channel 2 Register

notused — 8 L Channel 3 Register

not used — 9 o Channel 4 Register

notused — 10 3

not used — 11

not used — 12

not used — 13

notused — 14 Notes: C=Condition Register

reserved — 15 EV=Event Register
(] EV EN EN=Enable Register

Query channel 8 time null event register

SUMM: QUES :CAL:CHAN3 : TNUL? Query instrument to return
register contents
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SUMM:QUES:CAL:CHANnel:TRIGger

SUMM:QUES:CAL:CHANnel:TRIGger

:QUEStionable:CALibration:CHANnel:TRIGger

SUMMary:QUEStionable:CALibration:CHANnel<number>:TRIGger
register reports the status of trigger calibration data for the channel
specified. number (1 to 4) specifies the desired channel. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENt]? commands.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1t04 none
Trigger Register
trigger found, unexpected, trigger state always set —{ 0 -
no trigger found in last search, default value used — 1 > > >

notused — 2
notused — 3

insufficient dac range for +12 div trig. level setting — 4 - "

insufficient dac range for —12 div trig. level setting — 5§ . - O To Bit 4

fewer dac steps per div of trig. level than expected — 6 - . =~ Channel 1 Register
:g: 3:23 : ; 8 s Channel 2 Register
not used — g o)) Channel 3 Register
not used — 10 3 Channel 4 Register
not used — 11
not used — 12
not used —{ 13

nonvolatile ram error — 14 Notes: C=Condition Register
reserved —{ 15 EV=Event Register
C EV EN EN=Enable Register

Example Query channel 4 trigger event register

SUMM:QUES:CAL:CHAN4 : TRIG?
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contents



SUMM:QUES:CALibration:DCALIbration

SUMM:QUES:CALIbration:DCALIbration

:QUEStionable:CALibration:DCALibration

SUMMary:QUEStionable:CALibration:DCALibration register
reports default calibration factor status load. Use the diagram to
interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABIle?, and
[:EVENt]? commands.

Default Cal Register

To Bit5
_>Summary of Calibration Register

Notes: C=Condition Register
EV=Event Register

default calibration factors loaded —{ 0 - - -

not used — 1

notused — 2

notused —{ 3

notused — 4

notused - § o
notused — 6 o
notused — 7 ©
notused — 8 o
notused — 9 o))
not used — 10 3
notused — 11

not used — 12

not used — 13

not used —{ 14

reserved — 1§

C EV EN

EN=Enable Register

Example Query default calibration event register

SUMM:QUES:CAL:DCAL?

Query instrument to return
register contents
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SUMM:QUES:CALibration:PROBe SUMM:QUES:CALIbration:PROBe

:QUEStionable:CALibration:PROBe

SUMMary:QUEStionable:CALibration:PROBe register reports
probe calibration attenuation results. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and :EVENt}? commands.

Probe Attenuation Register

chan1 atten too high and/or bad connection — ¢ -
chan?2 atten too high and/or bad connection — 1 > > -
chan3 atten too high and/or bad connection — 2 > -
chand atten too high and/or bad connection — 3 - -
notused — 4
notused — § g
notused — 6 - To Bit 4
notused — 7 8 —s=Summary of Calibration
notused — 8 O Reaister
notused — 9 (@] €9
not used — 10 S
notused — 11
notused — 12
notused — 13
notused — 14 Notes: C=Condition Register
reserved —|_15 EV=Event Register
c EV EN EN=Enable Register .

Example Query probe calibration attenuation event register

SUMM:QUES:CAL:PROB? Query instrument to return
register contents
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SUMMary:QUEStionable:TEST

:QUEStionable:TEST

SUMMary:QUEStionable:TEST

SUMMary:QUEStionable:TEST register reports diagnostic test
results or self test status. Use the diagram to interpret returned

results. See figure 4-2 and 4-3 for additional information on using the
CONDition?, ENABle, ENABIle?, and [:EVENt)? commands.

Self Test Status Register

To Bit 9
Questionable Status Register

Notes: C=Condition Register
EV=Event Register

from RAM Register — 0 > - -
from ROM Register — 1 >
from ACQ Register —{ 2 > -
notused — 3
notused — 4
notused — 5 o
notused — 6 o
notused — 7 ©
notused — 8 o
notused — 9 o)}
not used — 10 S
not used — 11
not used — 12
not used — 13
not used — 14
reserved — 15
C EV EN
Example Query test event register

SUMM:QUES: TEST?

EN=Enable Register

Query instrument to return
register contents
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SUMMary:QUEStionable:TEST:ACQuisition

SUMMary:QUEStIonable:TEST:ACQuislition

:QUEStionable:TEST:ACQuisition

SUMMary:QUEStionable:TEST:ACQuisition register reports
acquisition diagnostic test results. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on

4-142

from Timebase Register —

using the CONDition?, ENABle, ENABle?, and [:EVENt]? commands.

SUMM:QUES:TEST:ACQ?

COMP Command Reference

To Bit 2
Selt Test Status Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

ACQ Register
from ATRIG Register — 0 > >
from LTRIG Register — 1 > > -
from A/D Register — 2 > -
3 - o
from D/A Register — 4 > >
notused — 5§ o
notused — 6 o
notused —{ 7 ©
notused —| 8 (_)
notused — 9 o))
notused — 10 3
not used — 11
not used —{ 12
not used —{ 13
not used — 14
reserved — 15
C EV EN
Example Query acquisition event register

Query instrument to return
register contents



SUMM:QUES:TEST:ACQuisition:AD SUMM:QUES:TEST:ACQuisition:AD

:QUEStionable:TEST:ACQuisition:AD

SUMMary:QUEStionable:TEST:ACQuisition:AD register reports
acquisition A/D diagnostic test results. Use the diagram to interpret

returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and [:EVENt])? commands.

A/D Register
channels 1, 2 rail test fails —{ 0 -
channels 3, 4 rail test fails — 1
100 mv/div rail test fails — 2
200 mv/div rail test fails — 3 .
500 mv/div rail test fails — 4 >
channels 1, 2 center test fails — 5 > - OC
channels 3, 4 center test fails — 6 > - O
not used — 7 © To Bit 2
notused —{ 8 o ACQ Register
notused — 9 o))
not used —| 10 3
not used — 11
notused — 12
not used — 13
not used — 14 Notes: C=Condition Register
reserved —_15 EV=Event Register
C EV EN EN=Enable Register

Example Query acquisition A/D event register

SUMM:QUES:TEST:ACQ:AD? Query instrument to return
register contents
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SUMM:QUES:TEST:ACQuisition:ATRigger SUMM:QUES:TEST:ACQuisition:ATRigger

:QUEStionable:TEST:ACQuisition:ATRigger

SUMMary:QUEStionable:TEST:ACQuisition:ATRigger register
reports acquisition analog trigger diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABle?,
and [(EVENt]? commands.

ATRIG Register

channel 1 trigger fails —{ ¢ > >
channel 2 trigger fails — 1 - - -
channel 3 trigger fails — 2 > > -
channel 4 trigger fails — 3 - - >
notused — 4
notused —| § o
notused — 6 o
notused — 7 -ti ToBit0
not used — 8 0 ACQ Register
notused — 9 o)
not used —{ 10 3
not used — 11
not used — 12
not used — 13
notused — 14 Notes: C=Condition Register
reserved — 15 EV=Event Register
C EV EN EN=Enable Register

Example Query acquisition analog trigger event register

SUMM: QUES: TEST:ACQ:ATR? Query instrument to
return register
contents

4-144 COMP Command Reference



SUMM:QUES:TEST:ACQuisition:DA

SUMM:QUES:TEST:ACQuisition:DA

:QUEStionable:TEST:ACQuisition:DA

SUMMary:QUEStionable:TEST:ACQuisition:DA register reports
acquisition D/A diagnostic test results. Use the diagram to interpret

returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABIle?, and [EVENt]? commands.

D/A Register

channel 1 fails —

\

channel 2 fails —

channel 3 fails —

L L
P

channel 4 fails —

YyYYeyy

not used —

not used —

not used —

not used —

not used —

not used —

not used —

not used —|

not used —

not used —

not used —

reserved —

To Bit4
ACQ Register

Logical OR

Notes: C=Condition Register
EV=Event Register

Example

O |alalalR|2io|e|e|Nlojunla|w|v] <)o

EV

EN

EN=Enable Register

Query acquisition D/A event register
SUMM:QUES: TEST:ACQ:DA? Query instrument to

return register
contents
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SUMM:QUES:TEST:ACQuislition:LTRigger

SUMM:QUES:TEST:ACQuisition:LTRigger

:QUEStionable:TEST:ACQuisition:LTRigger

SUMMary:QUEStionable:TEST:ACQuisition:LTRigger register
reports acquisition logic trigger diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIle?,
and [:EVENt)? commands.

4-146

LTRIG Register

memory test fails —

qualifier block test fails —

trigger qualifier check fails —

] ¥ 9

holdoff check fails —

holdoff counter check fails —

Yy

B counter check fails —

C counter check fails —

> counter check fails —

< counter check fails —

(N | |AsjWIN|—=]O

startable oscillator check fails —

\

Y

not used — 10

not used — 11

not used — 12

not used — 13

not used —| 14

reserved — 15

Logical OR

EV

EN

To Bit 1
ACQ Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

Example Query acquisition logic trigger event register

SUMM: QUES:TEST:ACQ:LTR?

COMP Command Reference

Query instrument to return
register contents



SUMM:QUES:TEST:ACQuisition:TIMebase SUMM:QUES:TEST:ACQuisition:TIMebase

:QUEStionable:TEST:ACQuisition:TIMebase

SUMMary:QUEStionable:TEST:ACQuisition:TIMebase register
reports acquisition time base diagnostic test results. Use the diagram
to interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABIe?, and
[:EVENt]? commands.

Timebase Register

test 1 fails before trigger — 0 > > >
test 1 fails after trigger — 1 > >
test 2 fails before trigger — 2 > >
test 2 fails after trigger —{ 3 > >
forward burp mode test fails — 4 - -
backward burp mode test fails — 5 > - - g
sample clock frequency test fails —{ g - -
trigger does not occur — 7 - » To Bit 3
from Interpolator Register — 8 > - O ACQ Register
notused — 9 (@]
not used — 10 3
not used —{ 11
notused — 12
not used —{ 13
notused — 14 Notes: C=Condition Register
reserved —_15 EV=Event Register
o] EV EN EN=Enable Register

Example Query acquisition time base event register

SUMM: QUES: TEST:ACQ:TIM? Query instrument to
return register
contents
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SUMM:QUES:TEST:ACQ:TIM:INTerpolator

SUMM:QUES:TEST:ACQ:TIM:INTerpolator

:QUEStionable:TEST:ACQuisition:TIMebase:INTerpolator

SUMMary:QUEStionable:TEST:ACQuisition:TIMebase:INTerpolator
register reports acquisition time base interpolator diagnostics. Use
the diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENLt]? commands.

Interpolator Register

bit 0 fine interpolator failure — 0 > = -
bit 1 fine interpolator failure — 1 - >
bit 2 fine interpolator failure — 2 > -
bit 3 fine interpolator failure — 3 - >
bit 0 coarse interpolator failure — 4 - > >
bit 1 coarse interpolator failure — 5 > - - @
bit 2 coarse interpolator failure — 6 > - O
bit 3 coarse interpolator failure 7 - > > ‘©
notused — 8 o
notused — 9 o
not used — 10 3
not used — 11
notused — 12
not used — 13
not used — 14
reserved — 15
C EV EN

ToBit 8
Timebase Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

Example Query acquisition time base interpolator event register

SUMM:QUES:TEST:ACQ:TIM: INT?

4-148 COMP Command Reference

Query instrument to
return register
contents



SUMMary:QUEStionable:TEST:RAM

SUMMary:QUEStionable:TEST:RAM

:QUEStionable:TEST:RAM

SUMMary:QUEStionable:TEST:RAM register reports random
access memory diagnostic test results. Use the diagram to interpret
returned results. See figure 4-2 and 4-3 for additional information on
using the CONDition?, ENABle, ENABle?, and [:EVENt]? commands.

RAM Register

To Bit0
Self Test Status Register

Notes: C=Condition Register
EV=Event Register

from ACQ Register —{ 0 >
from System Register — 1 -
from Nonvolatile Register — 2 -
from Display Register — 3 -
notused — 4
notused — 5 o
not used — ¢ O
notused — 7 ©
notused —{ 8 o
notused — g (o))
not used — 10 3
not used — 11
not used — 12
not used — 13
not used — 14
reserved — 15
C EV EN

Example Query RAM event register

SUMM:QUES: TEST:RAM?

EN=Enable Register

Query instrument to return
register contents
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SUMM:QUES:TEST:RAM:ACQuislitlon SUMM:QUES:TEST:RAM:ACQuisition

:QUEStionable:TEST:RAM:ACQuisition

SUMMary:QUEStionable:TEST:RAM:ACQuisition register
reports acquisition random access memory diagnostic test results.
Use the diagram to interpret returned results. See figure 4-2 and 4-3
for additional information on using the CONDition?, ENABIe,
ENABIle?, and [(EVENt]? commands.

ACQ Register
channel 12 acquisition ram fails —{ 0 > > >
channel 34 acquisition ram fails — 1 - -
notused — 2
notused — 3
notused — 4
notused — § oc
notused — 6 o
notused — 7 © ToBit0
notused —{ 8 o RAM Register
notused — 9 (o)}
not used — 10 3
not used — 11
not used — 12
not used — 13
notused — 14 Notes: C=Condition Register
reserved —{ 15 EV=Event Register
C Ev EN EN=Enable Register

Example Query acquisition RAM event register

SUMM: QUES: TEST: RANM:ACQ? Query instrument to return
register contents
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SUMM:QUES:TEST:RAM:DISPlay

SUMM:QUES:TEST:RAM:DISPiay

:QUEStionable:TEST:RAM:DISPlay

SUMMary:QUEStionable:TEST:RAM:DISPlay register reports
display random access memory test results. Use the diagram to
interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABIe?, and

[:EVENt]? commands.

Display Register
half bright display ram fails —{ ¢ > >
full bright display ram fails — 1 - >
display ram address line is stuck — 2 > >
address bit 0 if stuck — 3 > -
address bit 1 if stuck — 4 - >
address bit 2 if stuck — 5 -
address bit 3 if stuck — 6 - - O
address bit 4 if stuck — 7 |—» > o To Bit 3
not used — 8 0 RAM Register
notused — 9 g)
notused — 10
not used — 11 -
not used — 12
not used — 13
notused — 14 Notes: C=Condition Register
reserved —_15 EV=Event Register
(o EV EN EN=Enable Register

Example Query display RAM event register
SUMM:QUES:TEST:RAM:DISP? Query instrument to return

register contents
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SUMM:QUES:TEST:RAM:NVOLatile SUMM:QUES:TEST:RAM:NVOLatlle

:QUEStionable:TEST:RAM:NVOLatile

SUMMary:QUEStionable:TEST:RAM:NVOLatile register reports
nonvolatile random access memory diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIe?,
and [:EVENt]? commands.

Nonvolatile Register

non-vol ram memory test fails — 0 > >
not used — 1
non-vol ram address line is stuck — 2 - -
address bit 0 if stuck — 3 > >
address bit 1 if stuck — 4 - >
address bit 2 if stuck — 5 |~ > o
address bit 3 if stuck — 6 - o
address bit 4 if stuck — 7 > > > © ToBit 2
notused — g 0O RAM Register
notused — g 8’3
notused —{ 10
notused — 11 -
notused — 12
not used — 13 ‘
notused — 14 Notes: C=Condition Register
reserved 15 EV=Event Register
C EV EN EN=Enable Register

Example Query nonvolatile RAM event register

SUMM: QUES: TEST:RAM:NVOL? Query instrument to
return register
contents
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SUMM:QUES:TEST:RAM:SYSTem SUMM:QUES:TEST:RAM:SYSTem

:QUEStionable:TEST:RAM:SYSTem

SUMMary:QUEStionable:TEST:RAM:SYSTem register reports
system random access memory diagnostic test results. Use the
diagram to interpret returned results. See figure 4-2 and 4-3 for
additional information on using the CONDition?, ENABle, ENABIle?,
and [:EVENt]? commands.

System Register

system ram memory test fails — 0 - > >
not used —
system ram address line is stuck — 2 - > -
address bit 0 if stuck — 3 - > >
address bit 1if stuck — 4 > > >
address bit 2 if stuck — 5 |—»- > -~ @
address bit 3 if stuck — 6 - > > o
address bit 4 if stuck — 7 > > > ‘© To Bit 1
notused —{ 8 RS RAM Register
notused —{ 9 )]
not used —| 10 3
not used — 11
not used — 12
not used —{ 13
not used —{ 14 Notes: C=Condition Register
reserved —_15 EV=Event Register
C EV EN EN=Enable Register

Example Query system RAM event register

SUMM:QUES:TEST:RAM: SYST? Query instrument to return
register contents
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SUMMary:QUEStIonable:TEST:ROM

SUMMary:QUEStIonable:TEST:ROM

:QUEStionable:TEST:ROM

SUMMary:QUEStionable:TEST:ROM register reports read only
memory diagnostic test results. Use the diagram to interpret returned
results. See figure 4-2 and 4-3 for additional information on using the
CONDition?, ENABle, ENABIle?, and [:EVENt]? commands.

ROM Register

from Nonvolatile Protect Register —

-

-

from System Register —

not used —

not used —

not used —1

not used —

not used —{

not used —

not used —

not used —

not used —

not used —

not used —

not used —

not used —

reserved —

Logical OR

Example Query ROM event register

O [alalainl2a|e]|e|~|ojn|alwv]| <o

EV

EN

SUMM:QUES:TEST: ROM?
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Self Test Status Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

Query instrument to return
register contents



SUMM:QUES:TEST:ROM:NPRotect

SUMM:QUES:TEST:ROM:NPRotect

:QUEStionable:TEST:ROM:NPRotect

SUMMary:QUEStionable:TEST:ROM:NPRotect register reports
non-volatile protected random access memory diagnostic test results.
Use the diagram to interpret returned results. See figure 4-2 and 4-3
for additional information on using the CONDition?, ENABIle,
ENABIle?, and [:EVENt]? commands.

Nonvolatile Protect Register

protected nonvolatile ram checksum fails —

L

N

not used —

not used —

not used —

not used —

not used —

not used ~—

not used —

not used —

not used —

not used —

not used ~—

not used —

not used —

not used —

reserved —

Logical OR

O |la|alolol2|3le|ei~ojria|w/vi-io

EV

EN

To Bit0
ROM Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

Example Query non-volatile protected ROM event register
SUMM:QUES: TEST: ROM:NPR?

Query instrument to
return register
contents
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SUMM:QUES:TEST:ROM:SYSTem

SUMM:QUES:TEST:ROM:SYSTem

:QUEStionable:TEST:ROM:SYSTem

SUMMary:QUEStionable:TEST:ROM:SYSTem register reports
system read only memory diagnostic test results. Use the diagram to
interpret returned results. See figure 4-2 and 4-3 for additional
information on using the CONDition?, ENABle, ENABle?, and
[:EVENt]? commands.

System Register

To Bit 1
ROM Register

Notes: C=Condition Register
EV=Event Register
EN=Enable Register

rom O fails — 0 > = >
rom 1 fails — 1 - >
rom 2 fails —{ 2 > >
notused — 3
notused — 4
notused — § o
notused —| 6 o
not used — 7 ©
notused — 8 O
notused — 9 g)
notused — 10
notused — 11 -l
notused — 12
not used — 13
notused —{ 14
reserved — 15
C EV EN
Example Query system ROM event register

SUMM:QUES: TEST:ROM: SYST? Query instrument to return
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SYSTem SYSTem

SYSTem The SYSTem command subsystem is used to control the way in which
query responses are formatted, and define the programming
language used.

Subsystem Syntax SYSTem
:ERRor? [<mode>]
:HEADer <mode>
:HEADer?
:LANGuage <command>
:LANGuage?
:LONGform <mode>
:LONGform?
:SETup <setup>
:SETup?
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SYSTem:ERRor?

:ERRor?

Parameters

Example

Comments

SYSTem:ERRor?

SYSTem:ERRor? [<message>] returns the next error number and
(if specified) corresponding error message in the error queue. See
Appendix B for a listing of error numbers and messages.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete NUMBer|STRing none

Read the next error number and quoted string in the error
queue

SYST:ERR? STR Query instrument to return the next
error number and message

* Entering Mode: When the NUMBer is specified, only the
numeric error code is output. When the STRing is specified the
error number is output followed by a comma and a quoted string.
If no parameter is specified then only the numeric error code is
output (same as NUMBer).

¢ Error Numbers/Messages in the Error Queue. Each error
generated by the instrument stores an error number and
corresponding error message in the error queue. The error
message can be up to 255 characters long.

¢ Clearing the Error Queue: An error number/message is
removed from the queue each time the SYSTem:ERRor? query is
sent. The errors are cleared first-in, first-out. When the queue is
empty, each following SYSTem:ERRor? query returns 0, "No
error”. To clear all error numbers/messages in the queue,
execute the *CLS command.

¢ Maximum Error Numbers/Messages in the Error Queue:
The queue holds a maximum of 30 error numbers/messages. If
the queue overflows, the last error number/message in the queue
is replaced by —350, "Too many errors”. The least recent error
numbers/messages remain in the queue and the most recent are
discarded.

¢ *RST Condition: *RST does not clear the error queue.
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SYSTem:HEADer

:HEADer

Parameters

Example

Comments

:HEADer?

Example

SYSTem:HEADer?

SYSTem:HEADer <mode> is used to enable or disable the output
header returned with query responses. When selected, all query

responses will include a command header. mode enables (ON11) or
disables (OFF|0) the command header.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean OFF|0|ON|1 none

Enable command headers

SYST:HEAD ON Command headers enabled

Length of Command Headers: If command headers are
enabled, use SYSTem:LONGform command to specify the header
length (long form or short form). For example, response to
CHANnel1:RANGe? query is as follows:

Headers OFF: 6.40000E-01
Headers ON, Longform OFF: :CHAN1:RANG 6.40000E-01
Headers ON, Longform ON: :CHANNEL 1:RANGE 6.40000E-01

Numeric Strings: Headers should be turned OFF when
returning values to numeric variables.

Related Commands: SYSTem:LONGform.
*RST Conditions: Defaults to OFF.

SYSTem:HEADer? returns a number to show whether the command
headers are enabled or disabled: "1" = enabled, "0" = disabled. The
value is sent to the output buffer.

Querying the command header state

SYST:HEAD ON Command headers enabled

SYST:HEAD? Query instrument to return command
header state

enter statement Enter value into computer
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SYSTem:LANGuage

4-160

:LANGuage

Parameters

Example

Comments

:LANGuage?

Example

SYSTem:LANGuage?

SYSTem:LANGuage <command> used to select the programming
language. COMPatible selects the HP54503A Compatible Language,
and SCPI selects the Standard Commands for Programmable
Instruments programming Language.

Parameter Parameter Range of Values Default
Name Type Units
command discrete COMPatible|SCPI none

Select HP 54503A compatible language to instruct the
Oscilloscope

SYST:LANG COMP Select compatible language

e Selecting Command: When the HP 54503A Compatible
Language (COMPatible) is selected, use the instructions found in
Chapters 3 and 4 to program the Oscilloscope. When Standard
Commands for Programmable Instruments (SCPI) is selected, use
the instructions found in Chapters 5 and 6 to program the
Oscilloscope.

* Switching Languages: Switching languages while
programming is permissible, however:

Allow 1 second after changing for the Oscilloscope to
configure to the new language.

After switching languages, a *RST is automatically
performed to place the instrument in a known state.

e Programming the Wrong Language: If the Oscilloscope is
configured to operate using one language, and a command from
the other language is executed (with different syntax), an error
will be generated.

e *RST Condition: *RST does not change SYSTem:LANGuage
selected.

SYSTem:LANGuage? returns the current programming language
selected. Returns COMPatible if the HP 54503A Compatible Language
is selected, and SCPI if the Standard Commands for Programmable
Instruments programming Language is selected. The data is sent to
the output buffer.

Querying the current programming language selected

dimension statement Dimension a string

SYST:LANG? Query instrument to return current
programming language
enter statement Enter value into computer
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SYSTem:LONGform

:LONGform

Parameters

Example

Comments

:LONGform?

Example

SYSTem:LONGform?

SYSTem:LONGform <mode> is used to select the format of the
command header (when on) and alpha arguments sent FROM the
Oscilloscope TO the controller. mode (ON11) is used to select the long
form, and (OFF|0) selects the short form.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean OFF|0JONI1 none

Select long form command headers

SYST:LONG ON Command headers to long form

Input Data Messages: The SYSTem:LONGform command does
not affect the input data messages sent TO the instrument.
Headers and arguments may be sent to the Oscilloscope in either
the longform or shortform regardless of how the LONGform
command is set.

Selecting Command Headers: See the SYSTem:HEADer
command for more information on selecting command headers.

Related Commands: SYSTem:HEADer.
*RST Conditions: Defaults to OFF.

SYSTem:LONGform? returns a number to show the current
longform state: "1" = long form, "0" = short form. The value is sent
to the output buffer.

Querying the longform state

SYST:LONG ON Command headers to long form

SYST:LONG *? Query instrument to return long form
State

enter statement Enter value into computer
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SYSTem:SETup

:SETup

Parameters

Example
Comments

:SETup?

Example

Comments

SYSTem:SETup?

SYSTem:SETup <setup> is used to set the Oscilloscope to a
condition defined by a previously returned learn string. The learn
string contains all the commands and parameters necessary to setup
the instrument in one 1024 byte string.

Parameter Parameter Range of Values Defauilt
Name Type Value
setup block binary block data in # format none

See SYSTem:SETup? query for example

e Using SETup: The logical order for using this instruction is to
send the query first to retrieve setup data, store the data until
needed, then send the learn string to the instrument using this
command.

¢ SETup versus *SAV/*RCL: The SYSTem:SETup command
performs the same function as the save and recall commands,
except:

Data can be saved at any location (external to the
Oscilloscope) the user desires.

No limit to the number of setups that can be saved/recalled.

SYSTem:SETup? returns the current learn string from the
Oscilloscope. The learn string contains all the commands and
parameters the Oscilloscope is currently setup to in one 1024 byte
string and a header.

Query setup learn string
For this example, the learn string is "#41024...."

Dimension statement Dimension string for data

Setup statements Setup oscilloscope as desired using
commands described in this chapter

SYST:HEAD OFF Set headers to off

SYST:SET? Query instrument to return setup
learn string

enter statement Enter value into computer

store statement Save data

change instrument Set the oscilloscope to perform a
different function.

recall statement Recall data

SYST:SET #41024.... Send data to the oscilloscope (recalls

previous setup)
e Related Commands: *LRN?, *SAV, *RCL.
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TEST
TEST

Subsystem Syntax

:ACQ

Parameters

Example

Comments

TEST:ACQ

The TEST command subsystem is used to perform internal
diagnostics. These diagnostics are provided to give a high confidence
level of instrument functionality. Before performing any of the
diagnostics, execute a *RST to set critical parameters to a known
state, and a SUMMary:PRESet to enable the SUMMary QUEStionable
registers.

TEST
:ACQ [<test>]
:RAM [<«test>]
:ROM [<«test>]
:TALL

TEST:ACQ [<test>] is used to perform up to five acquisition tests.
When selected, the Oscilloscope performs an Analog Trigger test,
Logic Trigger test, an A/D test, a Time base test, and/or a D/A test. If
the test parameter is not sent, all five tests are performed.

Parameter Parameter Range of Values Default
Name Type Value
test discrete ATRigger|LTRigger| none
AD|{TIMebase|DA

Perform the acquisition time base test
TEST:ACQ TIM Perform Acquisition Time base Test

¢ Test Results: Found by querying the
SUMMary:QUEStionable:TEST:ACQ register.

* Test Failure: If any of the five acquisition tests fail, perform
Firmware Calibration procedures provided in Chapter 3, and
repeat the test. If the test fails again, refer to instructions found in
the Service Manual.

* Related Commands: SUMMary:QUEStionable:TEST.
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TEST:RAM

:RAM

Parameters

Example

Comments

:ROM

Parameters

Example

Comments

TEST:ROM

TEST:RAM [<test>] is used to perform up to four random access
memory tests. When selected, the Oscilloscope performs a Display
RAM test, System RAM test, a Non-volatile RAM test, and/or an
Acquisition RAM test. If the test parameter is not sent, all four tests
are performed.

Parameter Parameter Range of Values Default
Name Type Value
test discrete DISPlay|ACQuisition| none
SYSTem|NVOLatile

Perform all four RAM tests

TEST: RANM Perform RAM Test
* Test Results: Found by querying the
SUMMary:QUEStionable:TEST:RAM register.

¢ Test Failure: If any of the four RAM tests fail, perform
Firmware Calibration procedures provided in Chapter 3, and
repeat the test. If the test fails again, refer to instructions found in
the Service Manual.

* Related Commands: SUMMary:QUEStionable:TEST.

TEST:ROM ([<test>] is used to perform one read only memory test
and one nonvolatile protected random access memory test. When
selected, the Oscilloscope performs a System ROM test, and/or a
Protected Non-volatile RAM test. If the test parameter is not sent, both
tests are performed.

Parameter Parameter Range of Values Default
Name Type Value
test discrete SYSTem|NVPRotect none

Perform the system ROM test

TEST:ROM SYST Perform system ROM Test

¢ Test Results: Found by querying the
SUMMary:QUEStionable:TEST:ROM register.

o Test Failure: If any of the two ROM tests fail, perform Firmware
Calibration procedures provided in Chapter 3, and repeat the test.
If the test fails again, refer to instructions found in the Service
Manual.

¢ Related Commands: SUMMary:QUEStionable:TEST.
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TEST:TALL TEST:TALL

:TALL TEST:TALL is used to perform the RAM, ROM, and ACQ tests. When
selected, the Oscilloscope performs all the individual tests.

Exampie Perform the RAM, ROM, and ACQ tests
TEST:TALL Perform all tests

Comments

User Connection: Disconnect all inputs prior to performing self
tests.

¢ Test Results: Found by querying the
SUMMary:QUEStionable:TEST register.

e Test Failure: If any of the tests fail, perform Firmware
Calibration procedures provided in Chapter 3, and repeat the test.
If the test fails again, refer to instructions found in the Service
Manual.

* Related Commands: SUMMary:QUEStionable:TEST.
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TiMebase TIMebase

TiMebase The TIMebase command subsystem is used to control the horizontal .
axis, or "X-axis," functions. A second expanded time base (Window
mode) can be selected, and has separate control over position and
width.

Subsystem Syntax TIMebase
:DELay <time>
:DELay?
:MODe <mode>
:MODe?
:RANGe <range>
:RANGe?
:REFerence <position>
:REFerence?
:WINDow <mode>
:WINDow?
:DELay <time>
:DELay?
:RANGe <range>
:RANGe?
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TiMebase:DELay

:DELay

Parameters

Example

Comments

:DELay?

Example

TiMebase:DELay?

TIMebase:DELay <time> is used to set the time interval between the
trigger event and the active waveform delay reference point. The
delay reference point is set to the left, center, or right of the active
waveform using the TIMebase:REFerence command.

Parameter Parameter |- Range of Values Defauit
Name Type Units
time numeric Dependent on TiMebase:RANGe S

Set the time interval between the tngger event and the delay
reference point to 2 msec .

TIM:DEL 2E-3 Set delay to 2 msec

Entering Time: When 0 is entered, the trigger event occurs at
the delay reference point. Positive values set the trigger event to
occur before the delay reference point (to capture post-trigger
events). Negative values set the trigger event to occur after the
delay reference point (to capture pre-trigger events). The range of
acceptable DELay values is dependent on the current
TIMebase:RANGe setting. If DELay is set to a value outside the
allowable range, it will automatically be set to the nearest
acceptable value without generating an error.

Related Commands: TIMebase:REFerence, RANGe.
*RST Condition: Defaults to 0 seconds.

TIMebase:DELay? returns a number representing the current time

interval between the trigger event and the delay reference point. The
value (in * seconds) is sent to the output buffer.

Querying current delay value

TIM:DEL 2E-3 Set delay to 2 msec

TIM:DEL? Query instrument to return delay
value in seconds

enter statement Enter value into computer
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TIMebase:MODe

:MODe

Parameters

Example

Comments

:MODe?

Example

TiIMebase:MODe?

TIMebase:MODe <mode> is used to select the time base mode.
Defines when data will be acquired with respect to triggering.

Parameter Parameter Range of Values Defauit
Name Type Units
mode discrete AUTo|TRIGgered|SINGle none

Set mode to only acquire data only when triggered
TIM:MOD TRIG Set mode to triggered
¢ Selecting Mode: The time base mode is selected as follows:

AUTo - will acquire data regardless of trigger requirements.
If selected and no trigger is present, available data is
acquired. Provides a baseline in the absence of a signal. If a
signal is present but the instrument is not triggered, the
waveform will be unsynchronized (not a baseline).

TRIGgered - will not acquire data until all selected trigger
requirements are satisfied (set using TRIGger commands). If
selected and no trigger is present, the data acquired on the
previous trigger will remain.

SINGle - will clear the present waveform and stop acquiring
data. When the RUN command is received, one data
acquisition will occur on the next trigger.

* Related Commands: RUN, TRIGger subsystem.
e *RST Condition: Defaults to AUTo.

TIMebase:MODe? returns the currently selected mode under which
the time base will operate. The data is sent to the output buffer.
Returns AUTo, TRIGgered, or SINGle depending on the current mode
selected. See TIMebase:MODe command for more information.

Query current time base mode

Dimension statement String for data

TIM:MOD TRIG Set mode to triggered
TIM:MOD? Query instrument to return mode
enter statement Enter data into computer
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TIMebase:RANGe

:RANGe

Parameters

Example

Comments

:RANGe?

Example

TiIMebase:RANGe?

TIMebase:RANGe <range> is used to define the full scale
horizontal axis, or "X-axis" of the main sweep. Controls sweep speed.

Parameter Parameter Range of Values Default
Name Type Units
range numeric 2NS t0 508 S

Set time base range to 10 psec (full scale)

TIM:RANG 10E-6 Range to 10usec

Entering Range: Range values are entered in a 1,2,5 sequence.
If a value is entered that is not in a 1,2,5 sequence, it is
automatically rounded to the closest allowable value without
generating an error.

Effects on Other TIMebase Selections: Changes in the range
parameter may effect the current settings specified for
TIMebase:DELay, and TIMebase:WINDow:RANGe.

Related Commands: TIMebase:DELay, WINDow:RANGe.
*RST Condition: Defaults to 1 msec.

TIMebase:RANGe? returns a numeric value representing the
current range setting for the horizontal axis. The value (in seconds)
is sent to the output buffer.

Querying full scale horizontal range setting

TIM:RANG 10E-6 Range to 10usec

TIM:RANG? Query instrument to return time base
range setting

enter statement Enter value into computer
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TiMebase:REFerence

4-170

TiMebase:REFerence?

:REFerence TIMebase:REFerence <position> sets the delay reference to the left,

right, or to the center of the active waveform.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
position discrete LEFT|CENTer|RIGHt none

Example Set the reference to the left of the active waveform
TIM:REF LEFT

Reference to left

Comments ¢ Selecting Position: Position entered is used with the
TIMebase:DELay command to set the time interval between the
trigger event and the delay reference point. For example, if
DELay is 0 seconds, and REFerence is CENTer, pre-trigger data
is on the left and post-trigger data is on the right of the active

waveform.

* Related Commands: TIMebase:DELay.

:REFerence? TIMebase:REFerence? returns the currently selected delay

reference point. The data is sent to the output buffer. Returns LEFT,
CENTer, or RIGHt depending on the current position selected. See
TIMebase:REFerence command for more information.

Example Query current reference point selection

Dimension

TIM:REF *?

statement String for data
TIM:REF LEFT

enter statement

COMP Command Reference

Reference to left
Query instrument to return position
Enter data into computer



TiMebase:WINDow

:WINDow

Parameters

Example

Comments

:WINDow?

Example

TIMebase:WINDow?

TIMebase:WINDow <mode> is used to enable or disable the
expanded time base. mode enables (ON{1) or disables (OFF | 0) the
expanded time base.

Parameter Parameter Range of Values Default
Name Type Units
mode boolean ONJOFF|1]0 none

Enabling the expanded time base

TIM:WIND 1 Enable the expanded time base

Enabling the Expanded Time Base: When ON, the expanded
time base is part of the active waveform, and ALL measurements
are taken on the data present in the expanded time base.

Controlling the Expanded Time Base: Two commands are
used to set the expanded time base as follows:

TIMebase:WINDow:DELay - controls the position of the
expanded time base window on the main sweep.

TIMebase:WINDow:RANGe - sets the full scale horizontal
time for the expanded time base.

Retrieving Second Time Base Data: Data is acquired from the
expanded time base using the WAVeform:DATa? query.

Expanding Stopped Memories and Channels: Stopped
Waveforms (stored in WMEM1-4) or channels (CHAN1-4) cannot
be expanded into the window.

Related Commands: WAVeform:DATa?,
TIMebase:WINDow:DELAY, RANGe.

*RST Condition: Defaults to OFF.

TIMebase:WINDow? queries the present state of the expanded time
base. The query returns 1 if the expanded time base is enabled or 0 if
the expanded time base is disabled. The value is sent to the output
buffer.

Query expanded time base state

TIM:WIND 1 Enable the expanded time base

TIM:WIND? Query instrument to return expanded
time base state

enter statement Enter value into computer
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TIMebase:WINDow:DELay

:WINDow:DELay

Parameters

Example

Comments

:WINDow:DELay?

Example

TiIMebase:WINDow:DELay?

TIMebase:WINDow:DELay <time> is used to set the expanded time

base delay relative to the main sweep DELay and REFerence point.
The window delay actually sets the position of the expanded time base

window on the main sweep.

Parameter Parameter Range of Values Default
Name Type Units
time numeric Dependent on TIMebase:DELay none
and TiIMebase:RANGe

Set expanded time base delay 20 nsec before the main sweep
delay/reference point

TIM:WIND:DEL 20E-9

Delay to 20 nsec

* Entering Time: The range for time is determined by the main
sweep RANGe and DELay values. The value selected MUST
keep the expanded window within the boundaries of the main

sweep.

* Related Commands: TIMebase:RANGe, DELay
e *RST Condition: Defaults to 0 seconds.

TIMebase:WINDow:DELay? returns a number representing the
current expanded time base position. The value (in + seconds) is sent
to the output buffer.

Querying current expanded time base delay value

TIM:WIND:DEL

TIM:WIND:DEL?

enterx
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TiMebase:WINDow:RANGe

:WINDow:RANGe

Parameters

Example

Comments

:WINDow:RANGe?

Example

TiMebase:WINDow:RANGe?

TIMebase:WINDow:RANGe <range> is used to define the full
scale horizontal axis, or "X-axis" of the expanded time base.

Parameter Parameter Range of Values Default
Name Type Units
range numeric 2NS 0 508 S

Set expanded time base range to 10 nsec (full scale)
TIM:RANG 10E-9 Range to 10nsec

Entering Range: Range values entered can be equal to the
TIMebase:RANGe selection, or as low as 1/20 the current setting.
Expanded time base setting cannot exceed the current
TIMebase:RANGe setting. Any other values entered outside the
acceptable range are changed to acceptable limits without
generating an error.

* Related Commands: TIMebase:RANGe.
e *RST Condition: Defaults to 1 msec.

TIMebase:WINDow:RANGe? returns a numeric value
representing the current range setting for the expanded time base
horizontal axis. The value (in seconds) is sent to the output buffer.

Querying expanded time base horizontal range setting

TIM:RANG 10E-6 Range to 10usec

TIM:RANG? Query instrument to return time base
range setting

enter statement Enter value into computer
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TRIGger
TRIGger

Subsystem Syntax

The TRIGger command subsystem is used to define the conditions for
a 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 not valid for a trigger mode, an error will be generated.

See the TRIGger:MODe command for a description of all the
available trigger modes, and a sequential list of all parameters that
can be entered using each mode.

Auto or triggered mode is selected with the TIMebase:MODe
command.

TRIGger
:CENTered
:CONDition <argument>
:CONDition?
:DELay <mode>
:DELay?

:SLOPe <polarity>
:SLOPe?

:SOURce <source>
:SOURce?

:FIELd <number>
:FIELd?

:HOLDoff <holdoff>
:HOLDoff?

:LEVel <level>
:LEVel?

:LINe <number>
:LINe?

:LOGic <level>
:LOGic?

‘MODe <mode>
:0CCurrence <number>
:OCCurrence?

:SLOPe <polarity>
:SLOPe?

:SOURce <channel>
:SOURce?

:PATH <channel>
:PATH?

:POLarity <polarity>
:POLarity?
:QUALIfy <mode>
:QUALIfy?
:SENSitivity <mode>
:SENSitivity?
:SLOPe <polarity>
:SLOPe?

:SOURce <source>
:SOURce?
:STANdard <standard>
:STANdard?
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TRIGger:CENTered TRIGger:CONDition

:CENTered TRIGger:CENTered used to automatically set the trigger level to the

current vertical offset value for the channel selected. Can be used in
all TRIGger:MODes.

Example Set trigger to 50% level
TRIG:CENT Trigger level set to center

Comments ¢ Query Trigger Level: Use the TRIGger:LEVel? query to return
currently selected trigger level.

* Related Commands: TRIGger:LEVel.

:CONDition TRIGger:CONDition <argument> is used to specify a set of

conditions that must be satisfied to generate a trigger event. Can be
used in PATTern, STATe, DELay, and TV TRIGger:MODe.

Parameters
Parameter Parameter Range of Values Default

Name Type Units

argument discrete ENTer|EXIT|GT,<value>|LT,<value>| none
RANGe,<range_gt>,<range_It>|
TRUE | FALSe

value numeric 20NS to 160MS S
range_gt numeric 20NS to 159.999MS S
range_It numeric 30NS to 160MS S

Example = Set time range from 22 msec to 33 msec (valid for pattern,
delay, and TV trigger modes)

TRIG:COND RANG,22E-6,33E-6 Set range from 22msec to
33msec

Comments ¢ Entering Argument: Purpose, selection and value that can be
entered for argument are dependent on the TRIGger:MODe
selected.

TRIGger:MODe PATTern: Valid arguments are ENTer|
EXIT! GT,<value>! LT,<value>| RANGE,<range_gt>,
<range_lt>.

ENTer: When specified, a trigger is generated on the first
transition that makes a specified logic pattern true. The
pattern must be false and then go true to generate the
trigger.

EXIT: When specified, a trigger is generated on the first
transition that makes a specified logic pattern false. The
pattern must be true and then go false to generate the
trigger.
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TRIGger:CONDition?

GT,<value>: When specified, a trigger is generated when
the logic pattern is true for longer than the value specified.
Time values entered are rounded to the nearest 10 nsec.

LT,<value>: When specified, a trigger is generated when
the logic pattern is true for less than the value specified.
Time values entered are rounded to the nearest 10 nsec.

RANGe,<range_gt>,<range_lt>: When specified, a
trigger is generated when the logic pattern is true within
the time range specified. Time range entered is rounded to
the nearest 10 nsec. range_gt must not exceed range_it.

TRIGger:MODe STATe: Valid arguments are TRUE and
FALSe.

TRUE: When specified, a trigger is generated when the
logic pattern is true.

FALSe: When specified, a trigger is generated when the
logic pattern is false.

TRIGger:MODe DELay: CONDition command can only be
used when PATTern or STATe is selected as the qualifier
using the TRIGger:QUALIify command. See PATTern or
STATe arguments above for information on selecting
conditions.

TRIGger:MODe TV: CONDition command can only be used
when TRIGger:STANdard USER is selected. argument is
RANGe,<range_gt>,<range_It>.

RANGe,<range_gt>,<range_lt>: When specified, a time
range is set for the trigger to occur. Time range entered is
rounded to the nearest 10 nsec. range_gt must not exceed
range_lt.

* Related Commands: TRIGger:MODe, STANdard, QUALIfy.

:CONDition? TRIGger:CONDition? is used to return the condition currently

selected. The data is sent to the output buffer. Returns ENTer, EXIT,

GT,<va

lue>, LT,<value>, RANGe,<range_gt>,<range_lt> dependent

on current TRIGger:MODe selected. value is time in seconds from

20nsec

to 160msec. range_gt is time in seconds from 20nsec to

159.999msec. range_lt is time in seconds from 30nsec to 160msec. See
TRIGger:CONDition command for more information.

Example Query

the current condition selection

dimension statement String to hold data
TRIG:COND? Query instrument to return condition
enter statement Enter data into computer

Comments ¢ Related Commands: TRIGger:MODe.
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TRIGger:DELay

:DELay

Parameters

Example

Comments

:DELay?

Example

TRIGger:DELay?

TRIGger:DELay <delay> is used to set a delay value in time or
number of events. Disables the trigger circuit for a specified period of
time, or number of events after the trigger has been qualified. Can be
used only in the DELay TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
delay discrete TIMe,<time>{EVENt, <event> none

time numeric 30NS to 160MS S
event numeric 1 to 16,000,000 none

Disable trigger circuit for 5 events after trigger is qualified
TRIG:DEL EVEN,5 Delay to 5 events

* Selecting Delay: delay is specified as a period of time or
number of events using the following guidelines:

TIMe,<time>: Disables the trigger circuit for from 30nsec to
160msec after the trigger has been qualified. Time delay is
not available with time qualified pattern settings of GT, LT,
or RANGe.

EVENt,<event>: Disables the trigger circuit for from 1 to
16,00,000 counts after the trigger has been qualified. After the
selected count is reached, the instrument will look for the user
specified edge.

* Qualifying the Trigger: The mode used to qualify the trigger
before a delay is selected using the TRIGger:QUALIify command.

* User Specified Edge: The user specified edge is selected using
the TRIGger:DELay:SOURce and SLOPe commands:

* Related Commands: TRIGger:DELay:SOURce, SLOPe, ‘
TRIGger:QUALIfy. '

TRIGger:DELay? is used to return the currently selected delay time

or number. The data is sent to the output buffer. Returns
TIMe,<time> if the current delay is set to time, where time is from
30nsec to 160 msec seconds. Returns EVENt,<event> if the current
delay is set to number of events, where event is from 1 to 16,000,000.
See TRIGger:DELay command for more information.

Query the current delay selection
dimension statement String to hold data

TRIG:DEL EVEN,5 Delay to 5 events

TRIG:DEL? Query instrument to return delay
setting

enter statement Enter data into computer
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TRIGger:DELay:SLOPe

:DELay:SLOPe

Parameters

Example

Comments

:DELay:SLOPe?

Example

TRIGger:DELay:SLOPe?

TRIGger:DELay:SLOPe <polarity> is used to select the edge that
will be counted by the DELay EVENt command. Can be used only in

in the DELay TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
polarity discrete POSitive|NEGative none

Set delay edge to rising

TRIG:DEL:SLOP

POS

Delay slope to positive

¢ Selecting Polarity: Enter POSitive to select the rising edge,
and NEGative to select the falling edge.

* Related Commands: TRIGger.DELay, DELay:SOURCE.

TRIGger:DELay:SLOPe? returns the currently selected delay edge
polarity that will be counted by the DELay EVENt command. The

data is sent to the output buffer. Returns POSitive if the rising edge is

selected, or NEGative if falling edge is selected.

Query the current delay slope selection

dimension

TRIG:DEL:SLOP POS

statement String to hold data

TRIG:DEL:SLOP?

enter statement
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Delay slope to positive

Query instrument to return delay

slope setting

Enter data into computer



TRIGger:DELay:SOURce

:DELay:SOURce

Parameters

Example

Comments

:DELay:SOURce?

Example

TRIGger:DELay:SOURce?

TRIGger:DELay:SOURce <source> is used to select the source that

will be counted by the DELay EVENt command. Can be used only in
the DELay TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1 10 4) none

Set delay source to channel 38
TRIG:DEL:SOUR CHAN3 Delay source to channel 3
* Related Commands: TRIGger:DELay, DELay:SLOPe.

TRIGger:DELay:SOURce? returns the currently selected delay
source (CHANnell-4). The data is sent to the output buffer.

Query the current delay source selection

dimension statement String to hold data
TRIG:DEL:SOUR CHAN3 Delay source to channel 3

TRIG:DEL:SOUR? Query instrument to return delay
source setting
enter statement Enter data into computer
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:FIELd

Parameters

Example

Comments

:FIELd?

Example

TRIGger:FIELd?

TRIGger:FIELd <number> is used to select the field of the TV

signal. Can be used only in the TV TRIGger:MODe, and when
TRIGger:STANdard is 525 or 625.

Parameter Parameter Range of Values Defaulit
Name Type Units
number numeric tor2 none

Set field of the TV signal to 1
TRIG:FIEL 1 Set field to 1

¢ Selecting Field: The field number entered will determine the
TRIGger:LINe selections available.

* Related Commands: TRIGger:STANdard, LINe.

TRIGger:FIELd? returns the currently selected field (1 or 2). The

value is sent to the output buffer.

Query the current field selection

TRIG:FIEL 1
TRIG:FIEL?

enter
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statement

Set field to 1

Query instrument to return field

setting

Enter data into computer



TRIGger:HOLDoff

:HOLDoff

Parameters

Example

Comments

:HOLDoff?

Example

TRIGger:HOLDoff?

TRIGger:HOLDoff <holdoff> is used to set a holdoff value in time
or number of events. Disables the trigger circuit for a specified period

of time, or number of events after the trigger event. Can be used only
in the EDGE, PATTern, STATe, or TV TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
holdoff discrete TIMe,<time>|EVENt, <event> none

time numeric 40NS to 320MS S
event numeric 2 to 16,000,000 none

Disables the trigger circuit for 50nsec after trigger event
TRIG:HOLD TIM,S50E-9 Holdoff to 50 nsec

Selecting Holdoff: holdoff is specified as a period of time or
number of events using the following guidelines:

TIMe,<time>: Disables the trigger circuit for from 40nsec to
320msec after the trigger event.

EVENt,<event>: Disables the trigger circuit for from 2 to
16,00,000 counts after the trigger event.

* Related Commands: TRIGger:MODe.
* *RST Conditions: Defaults to TIMe, 40 nsec.

TRIGger:HOLDoff? is used to return the currently selected holdoff
time or number. The data is sent to the output buffer. Returns
TIMe,<time> if the current holdoff is set to time, where time is from
40nsec to 320 msec. Returns EVENt,<event> if the current holdoff is
set to number of events, where event is from 2 to 16,000,000. See
TRIGger:HOLDoff command for more information.

Query the current holdoff selection

dimension statement String to hold data
TRIG:HOLD TIM,6S50E-9 Holdoff to 50 nsec

TRIG:HOLD? Query instrument to return holdoff
setting
enter statement Enter data into computer
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:LEVel

Parameters

Example

Comments

:LEVel?

Example

TRIGger:LEVel?

TRIGger:LEVel <level> is used to set the trigger level voltage of the
active trigger. Used for all TRIGger:MODes.

Parameter Parameter Range of Values Defauit
Name Type Units
level numeric See below v

Set trigger level to 1 volt
TRIG:LEV 1 Trigger level to 1 volt

¢ Selecting Level: level can be entered to a value that is £0.75 of
the current CHANnel<n>:RANGe setting from the current
CHANnel<n>:0FFSet setting.

* Trigger Level versus Mode: The trigger level can be sent in
any mode, however only two separate levels are stored. One value
is kept for the TV mode and another value is kept for all other
modes. If you are in the PATTern mode and set a trigger level
value, that level will also be used for the EDGe, STATe, and
DELay modes.

* Trigger Level Source: The trigger level source is selected using
the TRIGger:SOURce command.

* Related Commands: TRIGger:MODe.
o *RST Conditions: Defaults to 0 volts.

TRIGger:LEVel? returns the currently selected trigger level (in

volts) of the current trigger mode. The value is sent to the output
buffer.

Query the current trigger level

TRIG:LEV 1 Trigger level to 1 volt
TRIG:LEV? Query instrument to return trigger
level

enter statement Enter data into computer
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TRiGger:LINe

:LINe

Parameters

Example

Comments

:LINe?

Example

TRIGger:LINe?

TRIGger:LINe <number> is used to set which line in the selected

FIELA the trigger will be generated on. Can be used only in the TV
TRIGger: MODe when TRIGger:STANdard is 525 or 625.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 110 625 none

Set 35th line of field 1 to generate the trigger

TRIG:STAN 525 Set standard to 525
TRIG:FIEL 1 Set field to 1
TRIG:LIN 35 Set line to 35

Selecting Line: The line number parameter is dependent on the
current TRIGger:STANdard and FIELd selection.

Standard to 60Hz/525 and Field to 1 1t0263
Standard to 60Hz/525 and Field to 2 1to 262
Standard to 50Hz/625 and Field to 1 1t0313
Standard to 50Hz/625 and Field to 2 314 t0 625

Related Commands: TRIGger:STANdard, FIELd.

TRIGger:LINe? returns the currently selected line number. The

number (1 to 625) is sent to the output buffer. See TRIGger:LINe
command for more information.

Query the current line selection

TRIG:LIN 35 Set line to 35
TRIG:FIEL? Query instrument to return line setting
enter statement Enter data into computer

COMP Command Reference 4-183



TRIGger:LOGic

:LOGic

Parameters

Example

Comments

:LOGic?

Example

TRIGger:LOGic?

TRIGger:LOGic <level> is used to set the "trigger on" logic level of
the currently enabled path. Specifies the relation between the signal
(TRIGger:PATH) and the defined voltage level (TRIGger:LEVel) that
must exist before that bit of the pattern is considered valid. When all
bits (up to 4) are valid, a trigger event is generated. Can be used in
the PATTern, STATe, or DELay (when qualifying with PATTern or
STATe) TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
level discrete HIGH|LOWI|DONTcare none

Set logic level of the currently enabled path to high
TRIG:LOG HIGH Logic level to high
¢ Selecting Level: Use the following guidelines to select level:

HIGH: If the signal on a selected path must be greater than
the trigger level.

LOW: If the signal on a selected path must be lower than the
trigger level.

DONTcare: Signal on a selected path disregarded.

¢ Defining Pattern: Both the TRIGger:PATH and LOGic
commands are used to define trigger pattern. The PATH
command must be executed prior to the LOGic command. For
example, to set path 2 at logic low, send "TRIGger:PATH
CHANZ2;LOGic LOW",

¢ Related Commands: TRIGger:PATH, LOGic, LEVel, MODe.

TRIGger:LOGic? returns the selected logic level (HIGH, LOW, or
DONTcare) of the currently enabled path. The data is sent to the
output buffer. See TRIGger:LOGic and TRIGger:PATH commands
for more information.

Query the current logic level selection
dimension statement String to hold data

TRIG:LOG HIGH Logic level to high

TRIG:LOG? Query instrument to return logic
setting

enter statement Enter data into computer
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TRIGger:MODe

:MODe

Parameters

Example

Comments

TRIGger:MODe

TRIGger:MODe <mode> is used to select the edge, pattern, state,
delay, or TV trigger modes.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete EDGe|PATTem|STATe| none

DELay|TV

Set trigger mode to pattern

TRIG:MOD PATT Pattern trigger mode enabled

* Selecting Mode — Five trigger modes provide many
distinctive techniques to trigger and capture data. Select the
desired trigger mode using the following guidelines:

:EDGe — Provides simple edge triggering. Easiest mode to
understand and use. Use the following TRIGger commands
in the order presented to setup EDGe triggering.

:SOURce — Use to select the channel that the instrument
will trigger on. See TRIGger:SOURce for more
information.

‘LEVel — Use to select the trigger level that the
instrument will trigger on. Can be set for each trigger
source. See TRIGger:LEVel and CENTer for more
information.

:SLOPe — Use to select the actual edge that will create the
trigger. Can be set for each trigger source. See
TRIGger:SLOPe for more information.

‘SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information.

:HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for
more information.

‘PATTern — Defines up to four patterns for the instrument to
recognize, and then generate a trigger event. Use the
following TRIGger commands in the order presented to setup
PATTern triggering.

Up to four logic patterns are defined using the PATH and
LOGic commands.

:PATH — Use to select which of the four inputs are
used for the logic pattern. See TRIGger:PATH for
more information.

:LOGic — Use to select the "logic” conditions that
must be satisfied. Level is set for each active path. See
TRIGger:LOGic for more information.
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TRIGger:MODe

:LEVel — Use to select the trigger level that the
instrument will use to determine logic level. Level is set
for each active path. See TRIGger.LEVel and CENTer for
more information.

:SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information.

:CONDition — Use to select the "when" conditions that
must be satisfied before a trigger event is generated. See
TRIGger:CONDition for more information.

‘HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for
more information.

:STATe — Similar to PATTern mode, except one input is
selected as a clock edge and the other three inputs define a
pattern. When the pattern becomes true, the instrument
triggers on the next clock edge. Use the following TRIGger
commands in the order presented to setup STATe triggering.

:SOURce — Use to select the channel for the clock source.
See TRIGger:SOURce for more information.

:SLOPe — Use to select the edge for the clock source. See
TRIGger:SLOPe for more information.

Up to three logic patterns are defined using the PATH and
LOGic commands.

:PATH — Use to select which of the three inputs are
used for the logic pattern. See TRIGger:PATH for
more information.

:LOGic — Use to select the "logic” conditions that
must be satisfied. Level is set for each active path. See
TRIGger:LOGic for more information.

:LEVel — Use to select the trigger level that the
instrument will use to determine logic level. Level is set
for each active path. See TRIGger:LEVel and CENTer for
more information.

:SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information.

:CONDition — Use to select the true/false condition that
must be satisfied before a trigger event is generated. See
TRIGger:CONDition for more information.

:HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for

more information.



TRIGger:MODe

TRIGger:MODe

:DELay — Qualifies on a signal (edge, pattern, or state),
delays for a period of time or occurrence of events, and then
enable a trigger event on a selected edge from any source.
Use the following TRIGger commands in the order presented
to setup DELay triggering.

:QUALify — Use to select which mode (EDGe, PATTern,
or STATe) to qualify the trigger before a delay is defined.
Selection of these modes is described above. See
TRIGger:QUALIify for more information.

:DELay — Use to select the type (time or event) and
amount of delay. If events are selected, the source and
slope must also be specified. See TRIGger:DELay for more
information.

:0CCurrence — Use to select the source, slope, and
number of trigger events that occur before the sweep is
triggered. See TRIGger:OCCurrence for more
information.

{TV — Used for triggering on clamped television signals.
This mode allows selection of one TV signal frame and one of
the lines within that frame. Use the following TRIGger
commands in the order presented to setup TV triggering.

‘STANdard — Use to select the TV standard signal. See
TRIGger:STANdard for more information.

:SOURce — Use to select the channel that the instrument
will trigger on. See TRIGger:SOURce for more
information.

:LEVel — Use to select the trigger level that the
instrument will trigger on. See TRIGger:LEVel and
CENTer for more information.

‘SENSitivity — Use to select noise reject on or off. Can
be set for each trigger source. See TRIGger:SENSitivity
for more information.

:POLarity — Use to select the edge that will create the
trigger. See TRIGger:POLarity for more information.

:FIELd — Use to select the field that will create the
trigger. See TRIGger:FIELd for more information.

:LINe — Use to select the line in the field that will create
the trigger. See TRIGger:LINe for more information.

‘HOLDoff — Use to select the time or number of events to
holdoff after the trigger event. See TRIGger:HOLDoff for
more information.
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TRIGger:MODe TRIGger:MODe?

:QUALIify — Use to select the qualify on field. See .
TRIGger:QUALify for more information.

:CONDition — Use to select a range that the qualify on
field must occur in before a trigger event is generated. See
TRIGger:CONDition for more information.

¢OCCurrence — Use to select the source, slope, and
number of trigger events that occur before the sweep is
triggered. See TRIGger:OCCurrence for more
information.

. *RST Conditions: Defaults to EDGe.

:MODe? TRIGger:MODe? is used to return the currently selected trigger

mode. Returns EDGe, PATTern, STATe, DELay, or TV. The value
is sent to the output buffer. See TRIGger:MODe command for more
information.

Example Return trigger mode currently selected

dimension statement String for data

TRIG:MOD PATT Pattern trigger mode enabled

TRIG:MOD? Query instrument to return trigger .
mode setting

enter statement Enter data into computer
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TRIGger:OCCurrence TRIGger:OCCurrence?

:OCCurrence TRIGger:OCCurrence <number> is used to set the number of

trigger events that must occur before the sweep is actually triggered.
Can be used only in the DELay or TV (with STANdard USER

selected) TRIGger: MODe.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1 to 16,000,000 none

Example Trigger sweep after 100 trigger events
TRIG:0CC 100 Occurrence to 100 events

Comments + Selecting Source: The source to trigger on is selected using the

TRIGger:OCCurrence:SOURce command.

* Selecting Edge: The specific edge to trigger on is selected using

the TRIGger:OCCurrence:SLOPe command.

* Related Commands: TRIGger:OCCurrence:SOURce, SLOPe.

:0CCurrence? TRIGger:0CCurrence? is used to return the currently selected

occurrence number from 1 to 16,000,000. The value is sent to the output
buffer. See TRIGger:OCCurrence command for more information.

Example Query the current occurrence selection

TRIG:0CC 100 Occurrence to 100 events

TRIG:0CC? Query instrument to return
occurrence setting

enter statement Enter data into computer
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TRIGger:OCCurrence:SLOPe?

:0CCurrence:SLOPe TRIGger:0CCurrence:SLOPe <polarity> is used to select the edge
that will be counted by the OCCurrence command. Can be used only
in the DELay or TV TRIGger:MODe.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
polarity discrete POSitive|NEGative none

:OCCurrence:SLOPe?

4-190

Example Set occurrence edge to falling

TRIG:0CC:SLOP NEG

Occurrence slope to negative

Comments e« Selecting Polarity: Enter POSitive to select the rising edge,
and NEGative to select the falling edge.

* Related Commands: TRIGger:OCCurrence,
OCCurrence:SOURce.

TRIGger:0CCurrence:SLOPe? returns the currently selected

occurrence edge. The data is sent to the output buffer. Returns
POSitive if the rising edge is selected, or NEGative if falling edge is

selected.

Example Query the current occurrence slope selection

dimension

TRIG:0CC:SLOP NEG

statement String to hold data

TRIG:0CC:SLOP?

enter statement

COMP Command Reference

Occurrence slope to negative

Query instrument to return
occurrence slope setting

Enter data into computer



TRIGger:OCCurrence:SOURce

:0CCurrence:SOURce

Parameters

Example

Comments

:O0CCurrence:SOURce?

Example

TRIGger:OCCurrence:SOURce?

TRIGger:0CCurrence:SOURce <source> is used to select the

source that will be counted by the OCCurrence command. Can be used
only in the DELay TRIGger:MODe.

Parameter

Parameter Range of Values Default
Name Type Units
source discrete CHANnaln (n=110 4) none

Set occurrence source to channel 2
TRIG:O0CC:SOUR CHAN2 Occurrence source to channel 2

* Related Commands: TRIGger:OCCurrence,
OCCurrence:SLOPe.

TRIGger:0CCurrence:SOURce? returns the currently selected
occurrence source (CHANnell-4). The data is sent to the output buffer.

Query the current occurrence source selection

statement String to hold data
TRIG:O0CC:SOUR CHAN2 Occurrence source to channel 2
TRIG:0CC:SOUR?

dimension

enter

statement

Query instrument to return
occurrence source setting

Enter data into computer
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TRIGger:PATH

:PATH

Parameters

Example

Comments

:PATH?

Example

TRIGger:PATH?

TRIGger:PATH <channel> used to select a pattern bit as the source

for LOGic commands. Can be used in the PATTern, STATe, or
DELay (when qualifying with PATTern or STATe) TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
channel discrete CHANneln (n=1to 4) none
Set path to channel 2
TRIG:PATH CHAN2 Path to channel 2

¢ Defining Pattern: Both the TRIGger:PATH and LOGic
commands are used to define trigger pattern. PATH must be
executed prior to the LOGic command. For example, to set path 2
at logic low, send "TRIGger:PATH CHANZ2;LOGic LOW".

e Related Commands: TRIGger:LOGic, LEVel, MODe.

TRIGger:PATH? returns the currently selected trigger source
(CHANnNel1-4) for the present mode. The data is sent to the output
buffer. See TRIGger:LOGic and TRIGger:PATH commands for more
information.

Query the current trigger source
dimension statement String to hold data

TRIG:PATH CHAN2 Path to channel 2
TRIG:PATH? Query instrument to return source
aenter statement Enter data into computer

4-192 COMP Command Reference



TRIGger:POLarity TRIGger:POLarity?

:POLarity TRIGger:POLarity <polarity> is used to select the edge for the
trigger. Can be used only in the TV TRIGger:MODe when
STANdard 525 or 625 is selected.

Parameters
Parameter Parameter Range of Values Detault
Name Type Units
polarity discrete POSitive|NEGative none

Example Set TV trigger polarity to rising
TRIG:POL POS Polarity to positive

Comments + Selecting Polarity: Enter POSitive to select the rising edge,
and NEGative to select the falling sync pulse to trigger on.

* Related Commands: TRIGger:MODe.

:POLarity? TRIGger:POLarity? returns the currently selected polarity setting.

The data is sent to the output buffer. Returns POSitive if the rising
edge is selected, or NEGative if falling sync pulse is selected.

Example Query the current polarity selection
dimension statement String to hold data

TRIG:POL POS Polarity to positive

TRIG:POL? Query instrument to return polarity
setting

enter statement Enter data into computer
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TRiIGger:QUALIfy

:QUALIfy

Parameters

Example

Comments

:QUALIfy?

Example

TRIGger:QUALIfy?

TRIGger:QUALIify <mode> is used to select a mode to qualify the
trigger before a delay is defined in the DELay TRIGger:MODe. Used
to set the qualify on field for the TV TRIGger:MODe when STANdard
USER selected.

Parameter Parameter Range of Values Detault
Name Type Units
mode discrete EDGe|PATTern|STATe|LOWIHIGH none

Qualify delay trigger on pattern
TRIG:QUAL PATT Qualify on pattern

) Selecting Mode: mode is specified depending on the current
TRIGger:MODe selected. See TRIGger:MODe command for
more information on each of the available modes.

EDGe: Available only in DELay mode. When selected, all
TRIGger:MODe EDGe parameters and commands can be used
to set the source and slope.

PATTern: Available only in DELay mode. When selected,
all TRIGger:MODe PATTern commands can be used to set the
pattern mode parameters.

STATe: Available only in DELay mode. When selected, all
TRIGger:MODe STATe commands can be used to set the state
mode parameters.

HIGH: Available only in TV mode with STANdard set to
USER. Uses the current TRIGger:LEVel for the specified
channel as the reference.

LOW: Available only in TV mode with STANdard set to
USER. Uses the current TRIGger:LEVel for the specified
channel as the reference.

* Related Commands: TRIGger:MODe, STANdard, CONDition.

TRIGger:QUALIify? returns the selected qualify setting in the
currently selected mode. The data is sent to the output buffer. Returns
EDGe, PATTern, or STATe to specify delay trigger qualify mode,
and HIGH or LOW to specify edge in the TV trigger mode. See
TRIGger:QUALify command for more information.

Query the current qualify selection
dimension statement String to hold data

TRIG:QUAL PATT Qualify on pattern
TRIG:QUAL? Query instrument to return setting
enter statement Enter data into computer
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TRIGger:SENSitlvity

:SENSitivity

Parameters

Example

Comments

:SENSItivity?

Example

TRIGger:SENSItivity?

TRIGger:SENSitivity <mode> sets the trigger sensitivity for the
selected source. Used to avoid false triggering on noisy signals.
NORMal corresponds to noise reject off and LOW corresponds to

noise reject on.

Parameter Parameter Range of Values Default
Name Type Units
mode discrete NORMal|LOW none

Set trigger sensitivity to low (noise reject to on)

TRIG: SENS

LOW

Low trigger sensitivity

* Specifying Source: Select the source using the
TRIGger:SOURce command.

* Related Commands: TRIGger:LEVel, SOURce.
e *RST Conditions: Defaults to NORMal.

TRIGger:SENSitivity? returns the selected sensitivity setting for
the currently selected source. The data is sent to the output buffer.
Returns NORMal with noise reject off and LOW with noise reject on.

Query the current sensitivity selection
statement String to hold data

dimension
TRIG: SENS

LOW

TRIG:SENS?

enter statement

Low trigger sensitivity

Query instrument to return sensitivity
setting

Enter data into computer
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TRIGger:SLOPe

:SLOPe

Parameters

Example

Comments

SLOPe?

Example

TRIGger:SLOPe?

TRIGger:SLOPe <polarity> is used to select the edge for the trigger.

Can be used only in the EDGe, STATe, and DELay (when qualified
on EDGe or STATe) TRIGger:MODe.

Parameter Parameter Range of Values Default
Name Type Units
polarity discrete POSitive|[NEGative none

Set trigger edge to rising

TRIG:SLOP

POS

Slope to positive

¢ Selecting Slope: Enter POSitive to select the rising edge, and
NEGative to select the falling edge.

* Related Commands: TRIGger:SOURce.
e *RST Condition: Defaults to POSitive.

TRIGger:SLOPe? returns the selected trigger edge for the currently
selected trigger mode. The data is sent to the output buffer. Returns
POSitive if the rising edge is selected, or NEGative if falling edge is

selected.

Query the current slope selection

dimension
TRIG:SLOP

statement String to hold data

POS

TRIG:SLOP?

enter statement
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TRIGger:SOURce

:SOURce

Parameters

Example

Comments

:SOURce?

Example

TRIGger:SOURce?

TRIGger:SOURce <source> is used to select the source that will

actually produce the trigger. Can be used only in the EDGe, STATe,
TV, and DELay (when qualified on EDGe or STATe) TRIGger:

MODe.

Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1to 4)| none

TTLTrgn (m=0 to 7)|
ECLTrgn (n=010 1)

Set trigger source to TTL trigger bus line 5

TRIG:HOLD TIM,40NS  Holdoff to 40 nsec
TRIG:MOD EDG Trigger mode to edge
TRIG:SOUR TTLTS Source to TTL trigger bus line 5

Selecting Source: source is specified depending on the
TRIGger:MODe currently selected.

CHANnDell-4: Available on all modes except PATTern.
Source is input connectors 1-4 on the instrument panel.

TTLTrg0-7: Available only in EDGe mode and when
TRIGger:HOLDoff is set to TIMe (EVENt generates an error).
Other trigger commands have no effect on the TTL trigger
source. Source is backplane TTL trigger bus lines 0-7.

ECLTrg0-1: Available only in EDGe mode and when
TRIGger:HOLDoff is set to TIMe (EVENt generates an error).
Other trigger commands have no effect on the ECL trigger
source. Source is backplane ECL trigger bus lines 0-1.

AUToscale: Autoscale selects the trigger source from CHANnell-
4 only. TTLTrg and ECLTrg lines cannot be used for an
autoscale.

*RST Condition: Defaults to CHANnell.

TRIGger:SOURce? returns the selected source (CHANnell-4,
TTLTrg0-7, or ECLTrg0-1) for the currently selected trigger mode.
The data is sent to the output buffer.

Query the current trigger source selection

dimension statement String to hold data

TRIG:SOUR TTLTS Source to TTL trigger bus line 5

TRIG: SOUR? Query instrument to return trigger
source setting

enter statement Enter data into computer
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TRIGger:STANdard

:STANdard

Parameters

Example

Comments

:STANdard?

Example

TRIGger:STANdard?

TRIGger:STANdard <standard> is used to select the television
signal standard to be used. Can be used only in the TV
TRIGger:MODe. ‘

Parameter Parameter Range of Values Default
Name Type Units
standard discrete 525|625|USER none

Set mode so user can define measurement standards
TRIG:STAN USER Set standard to USER

¢ Selecting Standard: Standard is selected using the following
guidelines:

525 - Standard TV signal used in the United States. 60Hz and
525 lines per frame,

625 - Standard TV signal used in Europe. 50Hz and 625 lines
per frame.

USER - Allows the user to define ranges of the TV signal.
When selected, user inputs parameters with the
TRIGger:POLarity, TRIGger:QUALIify, and
TRIGger:CONDition commands.

¢ Related Commands: TRIGger:CONDition, POLarity, QUALIfy,
LINe, and FIELD.

TRIGger:STANdard? returns the currently selected standard (525,
625, or USER). The data is sent to the output buffer. See
TRIGger:STANdard command for more information.

Query the current standard selection

dimension statement Stringto hold data

TRIG:STAN USER Set standard to USER
TRIG:STAN? Query instrument to return standard
setting

enter statement Enter data into computer
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WAVeform WAVeform:COUNt?

WAVeform The WAVeform command subsystem is used to transfer waveform
data between the bus and the instrument's waveform memories. The
waveform record is actually contained in two portions, the waveform
data and the preamble.

The waveform data is the actual data acquired for each point in
the specified source.

The preamble contains the information for interpreting the
waveform data. This includes the number of points 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 returned data can be translated to
time and voltage values.

The waveform data and preamble must be read (by the controller) or
sent (to the instrument) with two separate commands, DATa and
PREamble.

Note The term "Time Buckets" is defined as — the time range divided
into a specific number of horizontal time points (as defined by
ACQuire:POINts), each with an equal and fixed time associated with
it.

:COUNt?

:DATa <data>
:DATa?

:FORMat <format>
:FORMat?
:POINts?
:PREamble <data>
:PREamble?
:SOURce <source>
:SOURce?

:TYPe?
:XINCrement?
:XORigin?
:XREFerence?
:YINCrement?
:YORigin?
:YREFerence?

. Subsystem Syntax WAVeform

:COUNt? WAVeform:COUNt? always returns 1. This query has no effect on
instrument operations, and is only included for compatibility with
other instruments.
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WAVeform:DATa WAVeform:DATa

4-200

:DATa WAVeform:DATa <data> is used to send the instrument a

waveform data record over the bus and store it in the previously
specified waveform memory.

Parameters
Parameter Parameter Range of Values Default
Name Type Unit
data block binary block data in # format none

Example Send the Oscilloscope waveform data to waveform memory 1
For the example, waveform data is "#41024...."
WAV:SOUR WMEM1 Select waveform memory 1
WAV:DAT #41024.... Send waveform data to Oscilloscope

Comments ¢ Storing Waveform Data: Only Waveform MEMories
(WMEM1-4) may have waveform data sent to them. Select the
desired location using the WAVeform:SOURce command.

¢ Waveform Data Format: The format of the waveform data
being sent must match the format previously specified by the
waveforms preamble for the destination memory. See
WAVeform:FORMat command for more information.

¢ Related Commands: WAVeform:PREamble.
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WAVeform:DATa?

:DATa?

Example

" Comments

WAVeform:DATa?

WAVeform:DATa? is used to output the waveform data record stored
in the instruments previously specified WMEMory<n>,
CHANnel<n>, or FUNCtion<n> over the bus.

Send waveform data from channel 1 over the bus

The following example illustrates the use of the WAVeform:DATa?
query only. Chapter 3 contains an example of performing a complete
digitizing operation, and also the procedure used to read the block
length then re-define a string to hold the data.

Dimension statement Dimension string to hold data (1024

bytes)
WAV:SOUR CHAN1 Select channel 1
WAV:DAT? Enter value into computer (see

Chapter 3, Digitize example, for the
procedure to read block length)

enter statement Enter data into computer

Waveform Data: Waveform MEMories (WMEM1-4), channel
buffers (CHAN1-4), or FUNCtions (FUNC1-2) may have waveform
data sent from them. Select the desired location using the
WAVeform:SOURce command.

Waveform Data Format: The format of the waveform data
being sent is specified using the WAVeform:FORMat command.

Interpreting Waveform Data: In order to obtain useful
information from the waveform data, the returned data must be
scaled. The information necessary for scaling (X/Y) the
waveform is contained in the preamble data.

Conversion from Data Value to Voltage: The formula to

convert a data value from the specified source to a voltage
value is:

voltage = [(data value - yreference)*yincrement] + yorlgin

Conversion from Data Value to Time: The time value of a
data point can be determined by the position of the data point.
The formula to convert a data point from the specified source
to a time value is:

time = [(data point number-xreference):xincrement]+xorigin

As an example, the third data point sent with XORigin = 16 ns,
XREFerence = 0, and XINCrement = 2 ns, would result in the
following calculation:

time = [(3-0)+2ns8] + 16 ns = 22 ns

Waveform Preamble: The preamble should be read before the
waveform data.

Related Commands: WAVeform:PREamble, FORMat.
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WAVeform:FORMat WAVeform:FORMat

4-202

:FORMat WAVeform:FORMat <format> is used to specify how the data is
formatted on the bus when sent from the instrument, and set the data
transmission mode for waveform data output.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
format discrete WORDI|BYTE|COMPressed none

Example Format waveform data (from oscilloscope over the bus) in
word

The following example illustrates the use of the WAVeform:FORMat
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

WAV:FORM WORD Waveform data sent over the bus will
be in word format

Comments ¢ Block Data: Formatted waveform records are transmitted using
the definite block program data format specified in IEEE 488.2.
When using this format, the ASCII character string "#6<DD..D>"
is sent before the actual data. The 6 indicates how many <D> 's
will follow. The < D > 's are ASCII numbers, which indicate how
many data bytes will follow.

For example, if 512 points were acquired the Block Header
"#3512" would be sent. The 3 indicates that three length bytes
follow, 512 indicates that 512 data bytes (binary) follow.

¢ Selecting Format: Format is selected using the following
guidelines:

WORD: Useful in applications where the information is read
directly into an integer array in a controller. This format
also returns the most accurate data values and greatest
resolution. Formatted data transfers as 16-bit binary integers
in two bytes. The number of data bytes is twice the number of
words (data points). The most significant byte of each word is
sent first. 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.

BYTE: Will transfer over the bus faster than WORD
formatted data, but has less resolution. Only seven bits are
used to represent the voltage values. If there is a hole in the
data, it is represented by a value of —1.

COMPressed: Gives greater vertical precision than BYTE
formatted data, with faster transfer times than WORD
formatted data. The number of data bytes is equal to the
number of data points. Eight bits of resolution are retained.
So that a hole in the data may be represented, a data value of
255 is mapped to 254, and 255 is used to represent a hole.

¢ Related Commands: WAVeform:DATa? POINts?.
e *RST Conditions: Defaults to BYTE.
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WAVeform:FORMat?

:FORMat?

Example

:POINts?

Example

Comments

WAVeform:POINts?

WAVeform:FORMat? returns the currently selected output format

(BYTE, WORD, COMPressed) for transfer of waveform data. Data is
sent to the output buffer.

Query current data format
dimension statement String to hold data
WAV:FORM WORD Waveform data sent over the bus will
be in word format
WAV :FORM? Query instrument to return selected
format
enter statement Enter data into computer

WAVeform:POINts? returns the points value in the currently

selected waveform preamble. The points value is the number of time
buckets contained in the waveform selected with the
WAVeform:SOURce command. The value is sent to the output buffer.

Query current points value

WAV :POIN? Query instrument to return points
value
enter statement Enter data into computer

¢ Returned Results: In most cases the number of time buckets
actually acquired will be the number of points set with the
ACQuire:POINts command. There are some TIMebase:RANGe
settings where the actual number of points will be less than
requested, as shown below. :

TIMebase:RANGe to 2 nsec - the number of points actually
acquired will be 32, 64, or 100.

TIMebase:RANGe to 20 nsec - the number of points actually
acquired will be 32, 64, 128, or 200.

TIMebase:RANGe to 50 nsec - the number of points actually
acquired will be 32, 64, 128, 256, 500, 512, or 1000.

* Related Commands: TIMebase:RANGe, ACQuire:POINts.
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WAVeform:PREamble

4-204

WAVetorm:PREamble

:PREamble WAVeform:PREamble <data> is used to send the instrument
waveform preamble over the bus and store it in the previously
specified waveform memory.

Parameters
Parameter Parameter Range of Values Default
Name Type Unit
data numeric See below none
Example Send the Oscilloscope waveform preamble
For the example, the waveform preamble is "xxxx...."
WAV:PRE xxxx.... Send waveform preamble to
Oscilloscope .
Comments ¢ Waveform Preamble Format: The format of the preamble data

is as follows.

o Storing Waveform Preamble:

<data> = Jormat NR1 >,<type NR1>,<points NR1>,<count NR1>,

<xincrement NR3>, <xorigin NR3>, «xreference NR3>, <yincrement NR3>,
<yorigin NR3>, <yreference NR3>

Where:
<format> =

<type> =

<points > =
<count>=
<xincrement>=
<xorigin>=
<xreference>=
<yincrement>=
<yorigin>=
<yreference> =

1 for BYTE format
2 for WORD format
4 for COMPRESSED format

1 for NORMAL type
2 for AVERAGE type
3 for ENVELOPE type

See WAVeform:POINts? query.

See ACQuire:COUNL? query.

See WAVeform:XINCrement? query.
See WAVeform:XORigin ? query.

See WAVetorm:XREFerence ? query.

See WAVetorm:YINCrement ? query.
See WAVeform:YORigin ? query.

See WAVeform:YREFerence ? query.
Only Waveform MEMories

(WMEM1-4) may have waveform preamble sent to them. The

desired location is selected using the WAVeform:SOURce

command.

e Related Commands:
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WAVeform:PREamble? WAVeform:PREamble?

:PREamble? WAVeform:PREamble? sends a waveform preamble stored in the

instruments previously specified Waveform Memory<n>, channel
buffer, or Function over the bus.

Example Send waveform preamble from the oscilloscope over the bus

The following example illustrates the use of the
WAVeform:PREamble? query only. Chapter 3 contains an example
on performing a complete digitizing operation.

Dimension astatement Dimension string or array

WAV:PRE? Send waveform preamble over the
bus
enter statement Enter data into computer

Comments ¢ Waveform Preamble: Waveform MEMories (WMEM1-4),
channel buffers (CHAN1-4), or FUNCtions (FUNC1-2) may have
waveform preamble sent from them. The desired source is
selected using the WAVeform:SOURce command.

Preamble Data: The values set in the preamble are determined
when the DIGitize command is executed. The Preamble values
are based on the settings of variables in the ACQuire subsystem.
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, etc. 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 value different from
the actual number of points in the waveform will result in
inaccurate data.

* Waveform Preamble Returned Format: The returned
information can be read into a numeric string or an array. The
format of the waveform preamble is explained in the
WAVeform:PREamble command.

* Waveform Data: The preamble should be read before the
waveform data.

* Related Commands: WAVeform:SOURce.
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WAVeform:SOURce

:SOURce

Parameters

Example

Comments

:SOURce?

Example

WAVeform:SOURce?

WAVeform:SOURce <source> is used to select the source used for
all the WAVeform subsystem commands.

Parameter Parameter Range of Values Default
Name Type Units
source discrete CHANneln (n=1 to 4)| none

WMEMoryn (n=1 to 4)|
FUNCtionn (n=1to 2)

Set waveform source to waveform memory 3

The following example illustrates the use of the WAVeform:SOURce
command only. Chapter 3 contains an example on performing a
complete digitizing operation.

WAV:SOUR WMEM3 Source to waveform memory 3

e Selecting Source: When the instrument receives information
(data or preamble commands) from the bus, source specifies the
location where the data will be stored. When the instrument
sends information (data or preamble queries) to the bus, source
specifies the location where the data currently resides.

When specifying the source, use the following guidelines:

ENVelope mode requires Waveform Memory pairs (WMEM1
and 3, or WMEM 2 and 4) to transfer data. Specify
WMEMoryl for WMEM1 and 3, or WMEMory2 for WMEM2
and 4. The data is transferred as two arrays. For example, if
WMEM1 is specified as the source, the first array is
transferred into WMEMory 1 and the second array is
transferred into WMEMory 3. The data type is then changed
to normal for each of the waveform memories.

NORMal and AVERage modes are transferred to the selected
Waveform Memory (WMEM]1, 2, 3, or 4).

e *RST Condition: Defaults to CHANnell.

WAVeform:SOURce? returns the currently selected source
(CHANnel1-4, WMEMory1-4, or FUNCtion1-2) for the waveform
subsystem. The data is sent to the output buffer.

Query the current waveform source selection

dimension statement Stringto hold data

WAV:SOUR WMEM3 Source to waveform memory 3

WAV: SOUR? Query instrument to return trigger
source setting

enter statement Enter data into computer
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WAVeform:TYPe?
:TYPe?

Example

Comments

WAVeform:TYPe?

WAVeform:TYPe? returns the data type (AVERage, ENVelope, or
NORMal) for the previously specified waveform source. The data is
sent to the output buffer.

Query acquisition type
dimension statement String to hold data

ACQ:TYP AVER Acquisition type to average

WAV:TYP? Query instrument to return
acquisition type setting

enter statement Enter data into computer

Selecting Type: The type of waveform acquisition is selected by
the ACQuire:TYPe command.

Normal: Normal data consists of the last data point (hit) in
each time bucket. This data is transmitted over the bus in a
sequential fashion starting with time bucket 0 and going
through time bucket n-1, where n is the number 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 correspond to the
position in the data array. The first voltage value corresponds
to the first time bucket on the left of the active waveform and
the last value corresponds to the next to last time bucket on the
right of the active waveform.

Average: Average data consists of the average of the first n
hits in a time bucket, where n 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 doesn't
have any data in it, it will return —1. This data is transmitted
over the bus in linear fashion starting with time bucket 0 and
proceeding through time bucket n-1, where n is the number
returned by the WAVeform:POINts? query. The first value
corresponds to a point at the left of the active waveform and the
last value is one point away from the right of the active
waveform.

Envelope: Envelope data consists of two arrays of data, one
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 it, then -1 is returned for both the minimum and
maximum values. The two arrays are transmitted one at a
time over the bus linearly, starting with time bucket 0 (on the
left of the active waveform) and proceeding through time
bucket n—-1, where n is the value returned by the
WAVeform:POINts? query. The array with the minimum
values is sent first. The first value of each array corresponds
to the data point on the left of the active waveform. The last
value is one data point away from the right of the active
waveform.

Related Commands: ACQuire:TYPe, WAVeform:SOURce.
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WAVeform:XINCrement?

:XINCrement?

Example

Comments

:XORigin?

Example

Comments

:XREFerence?

Example

Comments

WAVeform:XREFerence?

WAVeform:XINCrement? returns the time difference between
consecutive data points. Query returns x-increment value currently
in the preamble (WAVeform:PREamble?) for the current specified
source set using the WAVeform:SOURce command. The value is
sent to the output buffer.

Query preamble for data point time increments
dimension statement String to hold data

WAV :XINC? Query instrument to return x-
increment value
enter statement Enter data into computer

* Data Points: Current data points are returned using the
WAVeform:POINts? query.

Data Type: Current data type returned using the
WAVeform:TYPe? query.

* Related Commands: WAVeform:POINts?, TYPe?, PREamble?,
SOURce.

WAVeform:XORigin? returns the time of the first data point in the
memory with respect to the trigger point. Query returns x-origin data
currently in the preamble (WAVeform:PREamble?) for the current
specified source set using the WAVeform:SOURce command. The
value is sent to the output buffer.

Query preamble for first data point time
dimension statement String to hold data

WAV :XOR? Query instrument to return x-origin
value
enter statement Enter data into computer

* Related Commands: WAVeform:POINts, PREamble?, SOURce.

WAVeform:XREFerence? always returns 0. Represents the
specific data point associated with the XORigin data value. Query
returns x-reference data currently in the preamble
(WAVeform:PREamble?) for the current specified source set using the
WAVeform:SOURce command. The value is sent to the output buffer.

Query preamble for reference data point
dimension statement String to hold data

WAV :XREF? Query instrument to return x-
reference value
enter statement Enter data into computer

* Related Commands: WAVeform:XORigin?, PREamble?,
SOURce.
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WAVeform:YINCrement?

:YINCrement?

Example

Comments

:YORigin?

Example

Comments

:YREFerence?

Example

Comments

WAVeform:YREFerence?

WAVeform:YINCrement? returns the voltage difference between
consecutive data points. Query returns y-increment value currently
in the preamble (WAVeform:PREamble?) for the current specified
source set using the WAVeform:SOURce command. The value is
sent to the output buffer.

Query preamble for data point voltage increments
dimension statement String to hold data

WAV:YINC? Query instrument to return y-
increment value
enter statement Enter data into computer

* Data Points: Current data points are returned using the
WAVeform:POINts? query.

* Related Commands: WAVeform:POINts?, TYPe?, PREamble?,
SOURce.

WAVeform:YORigin? returns the voltage at center range. Query
returns y-origin data currently in the preamble
(WAVeform:PREamble?) for the current specified source set using the
WAVeform:SOURce command. The value is sent to the output buffer.

Query preamble for center range voltage
dimension statement String to hold data

WAV:YOR? Query instrument to return y-origin
value
enter statement Enter data into computer

* Related Commands: WAVeform:POINts?, PREamble?,
SOURce.

WAVeform:YREFerence? returns the specific data point associated
with the YORigin data value. Query returns y-reference data
currently in the preamble (WAVeform:PREamble?) for the current
specified source set using the WAVeform:SOURce command. The
value is sent to the output buffer.

Query preamble for reference data point
dimension statement String to hold data

WAV :YREF? Query instrument to return y-
reference value
enter statement Enter data into computer

* Related Commands: WAVeform:YORigin?, PREamble?,
SOURce.
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Command Cross
Reference to SCPI

The following table is provided as a quick cross reference of all
applicable Hewlett-Packard 54503A Compatible Language (COMP)

Commands commands to the similar Standard Commands for Programmable
Instruments (SCPI) commands.
COMP Command SCPI Title Description
ACQuire
:COMPlete [SENSe:}SWEep:POINts:COMPlete Command operates the same in both languages.
:COMPlete? [SENSe:)SWEep:POINts:COMPIlste? Command operates the same in both languages.
:COUNt [SENSe:]JAVERage:COUNt Command operates the same in both languages.
:COUNt? [SENSe:JAVERage:COUNt? Command operates the same in both languages.
:POINts [SENSe:}SWEep:POINts Command operates the same in both languages.
:POINts? [SENSe:}SWEep:POINts Command operates the same in both languages.
:TYPe [SENSe:)JAVERage[:STATe] and In SCPI, average is set by state, scalar (normal) and
[SENSe:]JAVERage:TYPE envelope set by turning average state off, then
selecting type.
:TYPe? [SENSe:JAVERage[:STATe]? and See TYPe for explanation.
[SENSe:]JAVERage:TYPE?
CAllbrate CAlLibration The Compatible CALibrate and the SCPI CALibration
subsystems operate the same in both languages.
CHANnel<n>
:COUPIing [SENSe:]INPut<n>:COUPling and In SCPI, coupling and impedance must be selected
[SENSe:]JINPuten>:IMPedance separately.
:COUPling? [SENSe:])INPut<n>:COUPling? and In SCPI, coupling and impedance must be queried
separately.
[SENSe:]INPut<n>:IMPedance?
:HFReject [SENSe:}INPut<n> FILTer{:LPASs][:STATe] | Command operates the same in both languages.
:HFReject? [SENSe:)INPuten> FILTer{:LPASs][:STATe]?] Command operates the same in both languages.
:LFReject [SENSe:]INPut<n>:FiLTer:HPASs[:STATe] | Command operates the same in both languages.
:LFReject? [SENSe:]INPut<n>:FILTer:HPASs[:STATe]? | Command operates the same in both languages.
:OFFSet [SENSe:)VOLTage<n>:RANGe:OFF Set Command operates the same in both languages.
:OFFSet? [SENSe:]VOLTage<n>:RANGe:OFFSet? Command operates the same in both languages.
:PROBe [SENSe:]JCORRection<n>:AFACtor Command operates the same in both languages.
:PROBe? [SENSe;JCORRection<n>:AFACtor? Command operates the same in both languages.
:RANGe [SENSe:]VOLTage<n>:RANGe[:PTPeak] Command operates the same in both languages.
:RANGe? [SENSe:]VOLTage<n>:RANGe[:PTPeak] Command operates the same in both languagses.
DISPlay
:DATa TRACe[:DATA] In SCPI, specily pixel memory 1-2 as the destination,
and the display data is the source.
:DATa? TRACe[:DATA]}? In SCPI, specify where the data is located (pixel
memory 0-2) as the source.
FUNCtion<n>»
:ADD CALCulate:MATH<n>[:EXPRession) Command operates the same in both languages.
:MULTiply CALCulate:MATH<n>[:EXPRession] Command operates the same in both languages.
:SUBTract CALCulate:MATH<n>[:EXPRassion] Command operates the same in both languages.
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Command Cross Reference to SCPI Commands —Continued

:FALLtime?

:FREQuency?

:NWIDth?

:OVERshoot?

:PERiod?

:PREshoot?

:PWIDth?

:RISEtime?

:TMAX?

TMIN?

:VACrms?

[reference] [(@)]

MEASure[:SCALar):-VOLTage:
FALL:TIME [limits] [(@)] and
FTIMe [limits] [(@))]

MEASure[:SCALar]:VOLTage:
FREQuency [(@)]

MEASure[:SCALar]:VOLTage:NWIDth
[reference] [(@)]

MEASure[:SCALar]:VOLTage:
FALL:OVERshoot [(@))and
RISE:OVERshoot [(@)]

MEASure[:SCALar]:VOLTage:PERiod [(@)]

MEASure[:SCALar]:VOLTage:
FALL:PREShoot [(@)]and
RISE:PREShoot [(@)]

MEASure[:SCALar]:VOLTage:PWIDth
{reference] [(@)]

MEASure[:SCALar):VOLTage:
RISE:TIME [limits] {(@)] and
RTIMe [limits] [(@)]

MEASure[:SCALar]:VOLTage:
TMAXimum [(@))

MEASure[:SCALar]:VOLTage:
TMINimum [(@)]

MEASure[:SCALar]:-VOLTage:AC [(@)]

COMP Command]| SCPI Title Description
MEASure
:DUTycycle? MEASure[:SCALar).VOLTage:DCYCle Command operates the same in both languages, except

source and the reference are specified with the command
in SCPI In COMP, the SOURCce, UPPer, and LOWer
commands are used..

Commands operate the same in both languages, except
source and the upper and lower thresholds are specified
with the command in SCPI. In COMP, the SOURCce,
UPPer, and LOWer commands are used.

Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

Command operates the same in both languages, excep!
source and the reference are specified with the command
in SCPI In COMP, the SOURce, UPPer, and LOWer
commands are used..

Commands operate the same in both languages, except
source is specified with the command in SCPI, and
using the SOURce command in COMP,

Command operates the same in both languages, except
source is spacified with the command in SCPI, and using
the SOURce command in COMP.

Commands operate the same in both languages, except
source is specified with the command in SCPI, and
using the SOURce command in COMP.

Command operates the same in both languages, except
source and the reference are specified with the command
in SCPI In COMP, the SOURce, UPPer, and LOWer
commands are used..

Commands operate the same in both languages, except
source and the upper and lower thresholds are specified
with the command in SCPI. In COMP, the SOURCcs,
UPPer, and LOWer commands are used.

Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.
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COMP Command| SCPI Title Description
MEASure
:VAMPIlitude? MEASure[:SCALar}:VOLTage: Command operates the same in both languages, except
AMPLitude [(@)] source is specified with the command in SCPI, and using
the SOURce command in COMP.

:VAVerage? MEASure[:SCALar):VOLTage:[DC] [(@)] Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP,

:VBASe? MEASure[:SCALar]:VOLTage:LOW [(@)] Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

:VMAX? MEASure[:SCALar}:.VOLTage:MAXimum Command operates the same in both languages, except

[{@)] source is specified with the command in SCPI, and using
the SOURce command in COMP.

:VMIN? MEASure[:SCALar).VOLTage:MINimum Command operates the same in both languages, except

[(@)] source is specified with the command in SCPI, and using
the SOURce command in COMP.

:VRMS? MEASure[:SCALar]:VOLTage:AC [(@)] Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

:VTOP? MEASure[:SCALar):VOLTage:HIGH [(@)] | Command operates the same in both languages, except
source is specified with the command in SCPI, and using
the SOURce command in COMP.

OUTPut OUTPut The Compatible SCPI OUTPut subsystems operate the
same in both languages.
Root Commands

AUToscale SYSTem:AUToscale Command operates the same in both languages.

BLANk [SENSe:]INPut<n>[:STATe] OFF Compatible command allows channels, functions, and
memories to be turned off. SCPI only allows inputs to be
turned off.

DIGitize INITiate[:IMMediate) Command operates the same in both languages.

ERASe TRACe[:DATA] In SCPI, specify pixel memory being erased as the
destination, and "0" as the source.

MERGe TRACE[:DATA] In SCPI, specify pixel memory being merged as the
destination, and "PMEMO" as the source.

RUN INITiate:CONTinuous ON Command operates the same in both languages.

SERial SYSTem:SERial Command operates the same in both languages.

STATus? [SENSe:]INPut<n>[:STATe]? Compatible command allows channels, functions, and
memories to be tumed queried. SCP! only allows inputs
to be queried.

STOP ABORt Command operates the same in both languages.

STORe TRACe[:DATA] Command operates the same in both languages.

TER? STATus:OPERation[:EVEN}? In SCPI, bit 8 is triggered bit.

VIEW [SENSe:]INPut<n>[:STATe] ON Compatible command allows channels, functions, and
memories to be turned on. SCPI only allows inputs to be
turned on.
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COMP Command SCPI Title Description
SUMMary STATus The Compatible SUMMary and the SCPI STATus
subsystems operate the same in both languages.
SYSTem
:ERRor? SYSTem:ERRor? Compatible command allows message to be blanked.
SCPI always returns number and message.
:LANGuage SYSTem:LANGuage Command operates the same in both languages.
:LANGuage? SYSTem:LANGuage? Command operates the same in both languages.
:SETup SYSTem:SET Command operates the same in both languages.
:SETup? SYSTem:SET? Command operates the same in both languages.
TEST TEST The Compatible SCPI TEST subsystems operate the
same in both languages.
TiMebase
:DELay [SENSe:]SWEep:TIME:DELay Command operates the same in both languages.
:DELay? [SENSe:]SWEep:TIME:DELay? Command operates the same in both languages.
:RANGe [SENSe:]SWEep:TIME:RANGe Command operates the same in both languages.
:RANGe? [SENSe:]SWEep:TIME:RANGe? Command operates the same in both languages.
:REFerence [SENSe:]SWEep:TIME:DELay:LINK Command operates the same in both languages.
:REFerence? (SENSe:}SWEep:TIME:DELay:LINK? Command operates the same in both languages.
TRIGger
:HOLDoff TRIGger:ECOunt In SCPI, holdoff is defined by events only (not time).
:HOLDoft? TRIGger:ECOunt? In SCPI, holdoff is defined by events only (not time).
:LEVel TRIGger:LEVel Command operates the same in both languages.
:LEVel? TRIGger:LEVel? Command operates the same in both languages.
:SENSitivity TRIGger:HYSTeresis Command operates the same in both languages.
:SENSitivity? TRIGger:HYSTeresis? Command operates the same in both languages.
:SLOPe TRIGger:SLOPe Command operates the same in both languages.
:SLOPe? TRIGger:SLOPe? Command operates the same in both languages.
:SOURce TRIGger:SOURce Command operates the same in both languages.
:SOURce? TRIGger:SOURce? Command operates the same in both languages.
WAVeform
DATa TRACe[:DATA] In SCPI, the waveform memory (1-4) is specified as the
destination, and the waveform data is the source.
DATa? TRACe[:DATA]? in SCP, the input1-4, math1-2, or waveform memory (1-
4) is specified as the source.
FORMat FORMat{:DATA] INTeger,[8]16] In SCPI, INTeger 8 is byte and 16 is returned for word.
FORMat? FORMat[:DATA}? In SCPI, 8 is returned for byte and 16 is word.
Compressed is not available in SCPI.
POINts? TRACe:POINts? Command operates the same in both languages.
PREamble TRACe:PREamble Command operates the same in both languages.
PREamble? TRACe:PREamble? Command operates the same in both languages.
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Command Cross The following table is provided as a quick cross reference of

Reference to HP

all Hewlett-Packard 54503A commands that are not supported in the

54503A Commands HP E1426A COMPatible programming language. Any command not

listed is fully functional on both the HP 54503A and the HP E1426A.

HP 54503A
Command COMP Command Description
Common
Commands
*IST? None Not supported by COMP.
*OPT? None Not supported by COMP,
*PRE None Not supported by COMP,
*PRE? None Not supported by COMP.
Root Commands
BEEPer None Not supported by COMP.
BEEPer? None Not supported by COMP.
EOI None Not supported by COMP.
EOI? None Not supported by COMP,
LER? None Not supported by COMP.
MENu None Not supported by COMP.
MENu? None Not supported by COMP.
PLOt? None Not supported by COMP.
PRINt? None Not supported by COMP.
SYSTem
DSP None Not supported by COMP,
DSP? None Not supported by COMP.
KEY None Not supported by COMP.
KEY? None Not supported by COMP,
DISPlay
COLumn None Not supported by COMP.
COLumn? None Not supported by COMP.
CONNect None Not supported by COMP.
CONNect? None Not supported by COMP.
FORMat None Not supported by COMP.
FORMat? None Not supported by COMP.
GRATicule None Not supported by COMP,
GRATicule? None Not supported by COMP.
INVerse None Not supported by COMP.
INVersa? None Not supported by COMP.
LiNe None Not supported by COMP.
MASK None Not supported by COMP.
MASK? None Not supported by COMP.
PERSistence PERSistence Compatible only supports INFinite and SINGle.
ROW None Not supported by COMP.
ROW? None Not supported by COMP.
SCReen None Not supported by COMP.
SCReen? None Not supported by COMP.
STRing None Not supported by COMP.
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Any command not listed is fully functional on both the HP 54503A and the HP E1426A.

HP 54503A
Command COMP Command Description

DISPlay

TEXt None Not supported by COMP.

TMARKker None Not supported by COMP.

TMARker? None Not supported by COMP,

VMARker None Not supported by COMP.

VMARKker? None Not supported by COMP.
FUNCtlon

VERSus None Not supported by COMP.
HARDcopy

LENGth None Not supported by COMP.

LENGth? None Not supported by COMP.

PAGe None Not supported by COMP,

PAGe? None Not supported by COMP.
TRIGger

SOURce SOURce COMP supports TTLTrg0-7 and ECLTrg0-2 backplane trigger bus

lines.

WAVeform

DATa DATa COMP does not support ASCH! data.

FORMat FORMat COMP does not support ASCII format.

SOURce SOURce COMP supports FUNCtion1-2.
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Common Command

The following table lists the IEEE 488.2 Common (*) Commands that

Reference can be executed by the Oscilloscope module. The operation of some of
these commands is described in Chapter 3 of this manual. For more
information on Common Commands, refer to the HP 54503A
Programming Guide or the ANSI/IEEE Standard 488.2-1987.

Common Command Reference
Command Title Description

*‘CLS Clear status register Clears all Event Registers, the Request for OPC flag, and all
Queues (except output queue).

*ESE <mask> Event status enabie Used to set the bits in the Event Status Enable Register.

*ESE? Event status enable query Queries the current contents in the Event Status Enable Register.

*ESR? Event status register query Queries and clears contents in the Standard Event Status
Register.

*IDN? Identification query Returns identification string of the Oscilloscope.

*LRN? Learn query Returns a string that contains the current Oscilloscope setup.

*‘OPC Operation complete Sets the Request for OPC flag when all pending operations have
completed. Also sets OPC bit in the Event Status register.

*OPC? Operation complete query Returns a 1 to the output queue when all pending operations have
been completed.

*RCL <n> Recall saved state Recalls previously stored Oscilloscope Module configuration. <n>
(1 to 4) is the location in memory where the desired (previously
stored) set-up is located.

*RST Reset Resets the Oscilloscope hardware and firmware to a specific state
(refer to Table 34 for a list of reset conditions).

*SAV <n> Save state Stores the present Oscilloscope Module configuration in memory.
Stores all Oscilloscope and Measurement Set-up parameters. <n>f
(1 to 4) is the location in memory where the current set-up is to be
stored.

*SRE <mask> Service request enable Used to set the Service Request Enable Register bits to generate
a service request.

*SRE? Service request enable query Queries the current contents in the Service Request Enable
Register.

*STB? Read status byte query Queries the current contents in the Status Byte Register.

‘TRG? Trigger Used to generate a trigger event.

*TST? Self-Test query Returns 0 unless self test fails. Disconnect all inputs prior to
performing self tests.

‘WAI Wait to Continue Halts execution of commands and queries until the No Operation
Pending message is true.
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Oscllloscope Module

Command Quick

The following tables summarize Hewlett-Packard 54503A Compatible

Reference Language (COMP) commands and IEEE 488.2 Common (*)
commands for the HP E1426A Oscilloscope module.
Subsystem Command/Parameter Description
ACQuire :COMPlete <complete> Enters the completion criteria for data acquisition.
:COMPlete? Returns the current acquisition complete value.
:COUNt <count> Enters the count for average data acquisition mode.
:COUNt? Returns the current acquisition count value.
:POINts <points> Selects the number of time buckets for data acquisition.
:POINts? Returns the current points value.
:TYPe <mode> Selects the type of acquisition that will occur (average, normal,
or envelope).
:TYPe? Returns the acquisition type currently selected.
CAlLibrate :PCALibration Probe calibration related commands.
:ATTenuation Probe attenuation calibration related commands.
:BCALibration Performs an attenuation calibration.
:CHANnel<number> Selects the channel (1-4) for the attenuation calibration.
‘TNULI:CH1TO<number> ,<time> | Enters a time null value for a specified channel pair (1-2, 1-3, 1-
4).
:REPont? <channeb Returns a report of calibration results for the channel specified.
:SCALibration Self calibration related commands.
:BCALibration Performs a configured calibration, or loads default data.
:DCALibration Reads the default calibration data.
:DELay <channeb Configures for a delay calibration on the channel specified (1-4).
:DOUTput <loveb Sets the DC Calibrator output to 0 volts or 5 volts.
:LTCalibration Configures for a logic trigger calibration on channel 1.
:TNULI <channel_skew> Configures for a time null calibration on the channel pair specified
(1-2, 1-3, 1-4).
‘VERTical Configures for a vertical calibration on all channels.
{TNULI <value1>,<value2> <value3> | Enters time null values for channel pairs 1-2, 1-3, and 1-4.
TNULI? Returns the current time null values for channel pairs 1-2, 1-3,
and 1-4,
CHANnel<numbers] :COUPling <type> Selects the specified channel's (1-4) coupling and impedance
(AC 1MQ, DC 1MQ, or DC 50Q).
:COUPIing? Returns a specific channel's (1-4) current coupling selection.
:ECL Configures the specified channel's (1-4) vertical controls for an
ECL measurement.
:HFReject <mode> Enables or disables the specified channel's (1-4) low-pass filter.
‘HFReject? Returns a specific channal's (1-4) current low-pass filter state.
:LFReject <mode> Enables or disables the specified channel's (1-4) high-pass filter.
:LFReject? Returns a specific channel's (1-4) current high-pass filter state.
:OFFSet <value> Enters the specified channel's (1-4) offset.
‘OFFSet? Returns a specific channel's (1-4) current offset value.
:PROBe <atten> Enters the specified channel’s (1-4) probe attenuation factor.
:PROBe? Returns a specific channel's (1-4) current probe attenuation
factor.
:RANGe <range> Enters the specified channel’s (1-4) full scale vertical range.
:RANGe? Returns a specific channel's (1-4) current full scale vertical
range value.
T Configures the specified channel's (1-4) vertical controls for a

TTL measurement.
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COMP Commands Quick Reference — Continued

:COMPare <measurement>,
<upper_limit>,<lower_limit>

:COMPare?

:CURSor? <type>

:DEFine <measure_spec>
:DEFine? <measure_spec>

:DELay

:DELay?

:DESTination </ocatiorn>
:DESTination?
:DUTycycle

:DUTycycle?
:ESTA <odge>

(ESTAr?
‘ESTOp <6dge>

:ESTOp?
‘FALLtime

:FALLtime?
:FREQuency

:FREQuency?

Subsystem Command/Parameter Description
DISPlay :DATa <bilock> Wirite a binary block of waveform data to pixel memory 1 or 2.
:DATa? Reads a binary block of waveform data from pixel memory 0, 1 or
2.
:PERSistence <period> Selects persistence of infinite or single for pixel memory 0.
:PERSistence? Returns the persistence currently selected.
:SOURCce <source> Selects the source (pixel memory 0-2) for the DATa command
and DATa? query.
:SOURce? Returns the current display source selection.
FUNCtion<numbers | :ADD <source»,<source> Adds two specified sources and retains the result in the function
number specified.
:INVert <source> Inverts the specified source and retains the result in the function
number specified.
:MULTiply <source>,<source> Multiplies two specified sources and retains the result in the
function number specified.
:OFFSet <value> Enters the specified function's (1-2) offset.
‘OFFSet? Returns the specified function's (1-2) current offset value.
:ONLY <source> Duplicates the specified source and retains the result in the
function number specified.
‘RANGe <range> Enters the specified function's (1-2) full scale vertical range.
:RANGe? Returns a specific function's (1-2) current range value.
:SUBTract <source>,<source> Subtracts two specified sources and retains the result in the
function number specified.
MEASure :ALL? Measures all parameters and returns results.

Selects the measurement and limits for a limit test.

Returns the current compare selection.

Returns time and voltage values of a specific marker (delta,
start, or stop).

Enters user defined definitions and thresholds.

Returns the user defined definitions and thresholds currently
selected.

Starts a continuous delay measurement. Results are not
returned.

Measures delay and returns results.

Selects the destination (memory) for a limit test violation.
Returns the destination currently selected.

Starts a continuous duty cycle measurement. Results are not
returned.

Measures duty cycle and returns results.

Positions the edge start marker on a spacific rising or falling
edge.

Returns the current start edge marker position.

Positions the edge stop marker on a specific rising or falling
edge.

Returns the current start edge marker position.

Starts a continuous fall time measurement. Results are not
returned.

Measures fall time and returns results.

Starts a continuous frequency measurement. Results are not
returned.

Measures frequency and returns results.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
MEASure :LIMittest <mode> Turns the limit test on or off.

:LOWer <value> Enters a user defined lower threshold level.

‘LOWer? Returns the current lower threshold level.

:MODe <mode> Selects whether measurements are made using standard IEEE or
user defined parameters.

:MODe? Returns measurement mode currently selected.

:NWIDth Starts a continuous negative pulse width measurement. Results
are not returned.

NWIDth? Measures negative pulse width and returns results.

:OVERshoot Starts a continuous overshoot measurement. Results are not
returned.

:OVERshoot? Measures negative pulse width and returns results.

:PERiod Starts a continuous period measurement. Results are not
returned.

‘PERiod? Measures period and returns results.

:POSTHtailure <mode> Selects what occurs after a limit test violation (continue or stop).

:POSTHailure?
‘PRECision <coarse>
:PRECision?
:PREShoot

:PREShoot?
:PWIDth

:PWIDth?
:RESulis?

‘RISetime
‘RISetime?
:SCRatch

:SOURCce <source>|,<source>]

:SOURce?
:STATistics <mode>

:STATistics?
:TDELta?
‘TMAX?
TMIN?
TSTAr <time>

TSTAn?
TSTOp <time>

:TSTOp?
:TVOLt? <voltage>,

<slope><occurrence»

:UNITs <unit>
‘UNITs?

Returns the current post-failure selection.

Not used in the Oscilloscope.

Always returns COARse.

Starts a continuous preshoot measurement. Results are not
returned.

Measures preshoot and returns results.

Starts a continuous positive pulse width measurement. Results
are not returned.

Measures positive pulse width and returns results.

Returns the contents of the measurement queue (up to eight
active measurement results).

Starts a continuous rise time measurement. Results are not
returned.

Measures rise time and returns results.

Cloars the measurement queue of all measurement results.
Selects the source for all MEASure commands and qusries.
Second source used only for delay measurements.

Return the source(s) currently selected.

Enables or disables the statistics mode (minimum, maximum,
average, and current measurement results provided).

Returns the current statistics mode state.

Returns the time difference between time start/stop markers.
Returns the time that the maximum voltage occurred (referenced
to trigger).

Retumns the time that the minimum voltage occurred (referenced
to trigger time).

Positions the time start marker to a specific time (referenced to
trigger time).

Returns the current time start marker value.

Pasitions the time stop marker to a specific time (referenced to
trigger time).

Returns the current time stop marker value.

Returns the time interval between the trigger and a defined
occurrence.

Selects the threshold units (volts or percent).

Returns the units currently selected.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
MEASure :UPPer <value> Enters a user defined upper threshold level.

:UPPer? Returns the current upper threshold level.

:VACRms Starts a continuous AC RMS voltage measurement. Results are
not returned.

:VACRms? Measures AC RMS voltage and returns results.

:VAMPIitude Starts a continuous amplitude voltage measurement. Results
are not returned.

:VAMPIlitude? Measures amplitude voltage and returns results.

:VAVerage Starts a continuous average voltage measurement. Results are
not returned.

:VAVerage? Meoasures average voltage and returns results.

:VBASe Starts a continuous base voltage measurement. Results are not
returned.

:VBASe? Measures base voltage and returns results.

:VDCRms Starts a continuous DC RMS voltage measurement. Results are
not returned.

:VDCRms? Measures DC RMS voltage and returns results.

:VDELta? Returns the voltage difference between the voltage start/stop
markers.

:VFiFty Positions the voltage markers at the 50% voltage point.

:VMAX Starts a continuous maximum voltage measurement. Results are
not returned.

‘VMAX? Measures maximum voltage and returns results.

‘VMIN Starts a continuous minimum voltage measurement. Results are
not returned.

:VMIN? Measures minimum voltage and returns results.

:VPP Starts a continuous peak-to-peak voltage measurement.
Results are not returned.

:VPP? Measures peak-to-peak voltage and returns results.

:VRELative <percent> Moves the voltage markers to a specified percentage point from
their last established position.

:VRELative? Returns the current relative voltage stop marker position.

‘VRMS Starts a continuous RMS voltage measurement. Results are not
returned.

:VRMS? Measures RMS voltage and returns results.

:VSTAn <voltage> Positions the voltage start marker to a specific voltage
(referenced to 0 volts).

:VSTAR? Returns the current voltage start marker value.

:VSTOp <woltage> Positions the voltage stop marker to a specific voltage
(referenced to O volts).

:VSTOp? Returns the current voltage stop marker value.

VTIMe? <time> Returns the voltage level at a specified time (referenced to the
trigger).

VTOP Starts a continuous top voltage measurement. Results are not
returned.

‘VTOP? Measures top voltage and returns results.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
MEMory :VME VME Memory allocation for acquisition and measurement data.
:ADDRess <address> Selects an A24 memory address space for acquisition data.
:ADDRess? [MIN]MAX] Returns the present A24 memory address space if parameter is
blank. Returns MINimum, or MAXimum address available if
selected.
:MEASure Commands for measurement data.
:ADDRess <address> Selects an A24 memory address space for measurement data.
:ADDRess? [MIN|MAX] Retums the present A24 memory address space if parameter is
blank. Returns MINimum, or MAXimum address available if
selected.
:STATe <mode> Enables or disables VME memory space for measurement data.
:STATe? Retums the VME memory measurement state.
SIZE <bytes> Selects the size of the external VME memory card.
SIZE? Returns the current size of the external VME memory card.
‘STATe <mode> Enables or disables the VME memory subsystem (for acquisition
and measurement data),
:STATe? Returns the current VME memory subsystem state.
OUTPut :ECLTrg<numbers Selects ECL trigger bus lines 0-2.
[:STATe) <mode> Enables or disables the selected ECL trigger line.
[:STATe}? Returns the current ECL trigger state for the line selected.
:EXTernal Selects the TTL Trigger Output BNC connector on the front panel.
[:STATe] <mode> Enables or disables the TTL Trigger Output connector.
[:STATe]? Returns the current TTL Trigger Output connector state.
[:STATe]) Enables or disables the entire output subsystem. Must be
enabled for any of the outputs to function.
[:STATe]? Returns the current output subsystem state.
TTLTrg<number> Selects TTL trigger bus lines 0-7.
[:STATe] <mode> Enables or disables the selected TTL trigger line.
[:STATe)? Returns the current TTL state for the line selected.
ROOT Commands | AUToscale Evaluates all inputs, then sets conditions to present the signals.

BLANK <source>[,<source>
[.<source>[,<source>]]]
BNC <output>

BNC?

DiGitize <source>[,<source>
[.<sourcex[,<source>]]]

ERASe <source>

LTER?

MERGe <location>

RUN

RUN?

SERial <string>
STATus? <source>

STOP
STORe <source>,<destination>

TER?
VIEW <source>|,<source>
[.<source>,<source>]]]

Turns off the specified source (channels, pixel memories,
waveform memories, and functions).

Selects the signal present (probe or trigger) at the Probe
Compensation AC Calibrator output connector.

Returns the current selection of the Probe Compensation AC
Calibrator output connector.

Digitizes waveform data on the selected channel(s) (1-4).

Erases waveform data in pixel memory (0-2).

Returns the limit test event register value. 1sviolation.

Merges the contents of pixel memory 0 with the contents of pixel
memory 1 or 2 (as specified).

Starts acquiring data for the active waveform.

Returns current acquisition state.

Enters the Oscilloscope serial number.

Returns whether the specified source (channel, pixel memory,
waveform memory, or function) is on or off.

Stops acquiring data for the active waveform.

Moves a previously stored , channel, or function waveform to a
specified waveform memory location.

Returns the trigger event register value. 1striggered.

Turns on the specified source (channels, pixel memories,
waveform memories, and functions).
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
SUMMary :PRESet Sets all the questionable enable registers to *1's".
:QUEStionable Reports the calibration and self test results.
:CONDition? Always returns 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
:CALibration Reports the channel 1-4, default, and probe attenuation
calibration values and conditions.
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
:CHANnel<number> Reports the specified channel's (1-4) current calibration data.
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Retumns a decimal weighted value indicating which bits have been
set.
:AD Reports the specified channel's (1-4) A/D calibration data.
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
:DELay Reports the specified channel's (1-4) delay calibration data.
:CONDition? Always returns 0.
‘ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
‘GAIN Reports the specified channel's (1-4) gain calibration data.
:CONDition? Always returns 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVEN1]? Returns a decimal weighted value indicating which bits have been
set.
:HYSTeresis Reports the specified channel's (1-4) hysteresis calibration data.
:CONDition? Always retumns 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVEN)? Retums a decimal weighted value indicating which bits have been
set.
:LTRigger Reports the channel 1 logic trigger calibration data.
:CONDition? Always returns 0.
‘ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVEN1]? Returns a decimal weighted value indicating which bits have been
set.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
SUMMary :QUEStionable
:CALibration
:CHANnel<number>
‘OFFSet Reports the specified channel's (1-4) offset calibration data.
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[(EVENt}? Returns a decimal weighted value indicating which bits have been
set.
TNUU Reports the specified channel's (2-4) time null calibration data.
:CONDition? Always returns 0.
{ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
‘TRIGger Reports the specified channel's (1-4) trigger calibration data.
:CONDition? Always retumns 0.
‘ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)}? Returns a decimal weighted value indicating which bits have bean
set.
:DCALibration Reports default calibration load status.
:CONDition? Always returns 0.
:ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
:PROBe Reports the probe calibration attenuation results.
:CONDition? Always returns 0.
‘ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
TEST Reports diagnostic or self tast results.
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVEN1)? Retums a decimal weighted value indicating which bits have been
set.
:ACQuisition Reports the acquisition self test results.
:CONDition? Always returns 0,
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
:AD Reports the acquisition A/D self test results.
:CONDition? Always retumns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENL)? Returns a decimal weighted value indicating which bits have been

set.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
SUMMary :QUEStionable
TEST
:ACQuisition
:ATRigger Reports the acquisition analog trigger self test results.
:CONDition? Always returns 0.
:ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
:DA Reports the acquisition D/A self test results.
:CONDition? Always retums 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVENL]? Returns a decimal weighted value indicating which bits have been
set.
‘LTRigger Reports the acquisition logic trigger self test results.
:CONDition? Always retums 0.
:ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
:TiMebase Reports the acquisition time base self test rasults.
:CONDition? Always returns 0.
‘ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
:INTerpolator Reports the acquisition time base interpolator self test results.
:CONDition? Always returns 0.
:ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt])? Returns a decimal weighted value indicating which bits have been
set.
‘RAM Reports the random access memory self test results.
:CONDition? Always retumns 0.
‘ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENY]? Returns a decimal weighted value indicating which bits have been
set.
:ACQuisition Reports the acquisition random access memory self test results.
:CONDition? Always returns 0.
:ENABIle Allows true conditions (transitions) in the event register to be
reported.
[:EVEN1)? Returns a decimal weighted value indicating which bits have been
set.
:DISPlay Reports the display random access memory self test results.
:CONDition? Always retumns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Retumns a decimal weighted value indicating which bits have been
sot.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
SUMMary :QUEStionable
TEST
‘RAM
‘NVOLatile Reports the non-volatile random access memory self test
results.
:CONDition? Always returns 0.
‘ENABIle Allows true conditions (transitions) in the event register to be
reported.
[(EVEN)? Returns a decimal weighted value indicating which bits have been
set.
:SYSTem Reports the system random access memory self test results.
:CONDition? Always returns 0.
:ENABle Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decima! weighted value indicating which bits have baen
set.
:ROM Reports the read only memory self test results.
:CONDition? Always returns 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
:NPRotect Reports the non-protected random access memory self test
results.
:CONDition? Always returns 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
(:EVENt]? Returns a decimal weighted value indicating which bits have been
set.
:SYSTem Reports the system read only memory self test results.
:CONDition? Always returns 0.
:ENABIe Allows true conditions (transitions) in the event register to be
reported.
[:EVENt)? Returns a decimal weighted value indicating which bits have been
set.
SYSTem :ERRor? [<mode>) Returns system error number and, if selected, an error message.
:HEADer <mode> Enables or disables the command header returned with the
measurement results.
:HEADer? Returns the current command header state.
:LANGuage <command> Selects the Oscilloscope programming language (COMP or
SCPI).
:LANGuage? Returns the programming language currently selected.
:LONGform <mode> Enables or disables the command header format (long form or
short form).
:LONGform? Returns the current long form state.
:SETup <setup> Sends a previously saved learn string to the Oscilloscope.
:SETup? Returns the learn string (contains Oscilloscope setup

information).
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Subsystem Command/Parameter Description
TEST :ACQ [<tost>) Performs an internal acquisition self test. All five tests (AD,
analog trigger, logic trigger.time base, and DA), are performad
unless an individual test is specified.

:RAM [<tost>] Performs an internal random access memory self test. All four
tests (display, acquisition, system, and non-volatile) are
performed unless an individual test is specified.

:ROM [<test>] Performs an internal read only memory self test. Both tests
(system ROM and non-volatile protected RAM) are performed
unless an individual test is specified.

:TALL Performs all internal self tests (ACQ, RAM, and ROM).

TIMebase :DELay <time> Enters the desired time between trigger and delay reference
point.

:DELay? Returns cumrent time base delay value.

:MODe <mode> Selects time base mode (auto, triggered, single).

:MODe? Returns time base mode currently selected.

‘RANGe <range> Enters full scale horizontal range.

‘RANGe? Returns current full scale horizontal range value.

:REFerence <position> Sets the delay reference point to right, left, or center of the
active waveform.

:REFerence? Returns the delay reference point currently selected.

‘WINDow <mode> Enables or disables the expanded time base mode.

‘WINDow? Returns expanded time base mode state.

:DElLay <time> Enters expanded time base delay relative to the main sweep
delay and reference setting.
:DELay? Returns the current expanded time base delay value.
‘RANGe <range> Enters full scale horizontal range for the expanded time base.
:RANGe? Returns the current expanded time base range value.
TRIGger :CENTered Sets the trigger level to the center of the range.

:CONDition <argument> Defines a set of conditions that must exist before a trigger event.

:CONDition? Return the set of conditions currently selected.

:DELay <mode> Selects the delay type (time or events) and delay value (in
seconds or counts) . When events are selected, delay slope and
source must be defined.

:DELay? Returns the current delay type and value.

:SLOPe <polarity> Selects the edge (rising or falling) that will be counted when delay
is set to events.

:SLOPe? Returns the delay slope currently selected.

:SOURCce <source> Selects the source(channel 1-4) that will be counted when delay
is set to events.

:SOURce? Returns the delay source currently selected.

FIELD <numbers Selects afield (1 or 2) for TV Trigger mode.

:FIELd? Returns the field value currently selected.

:HOLDoft <holdoff> Selects the holdoff type (time or events) and value (in seconds or
counts) for the holidoff.

:HOLDoft? Returns the current holdoff type and value.

‘LEVel <leveb Enters the trigger level.

LEVel? Return the current trigger level value.

:LINe <number> Selects the line the trigger will be generated on in TV Trigger
mode.

:LINe? Returns the current line value.
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COMP Commands Quick Reference — Continued

Subsystem Command/Parameter Description
TRIGger ‘LOGic <leveb Selects the "“trigger on" logic level (high, low, don't care) for an
enabled path. Current trigger level is used as the reference
:LOGic? Returns the logic level currently selected.
:MODe <mode> Selects the trigger mode (edge, pattern, state, delay, or TV).
:MODe? Returns the trigger mode currently selected.
*0CCurrence <numbers Enters the number of trigger events that must occur before a
sweep.
:0CCurrence? Returns the current occurrence value.
:SLOPe <polarity> Selects the edge (rising or falling) that will be counted by the
occurrence command.
:SLOPe? Returns the occurrence slope currently selected.
:SOURCce <source> Selects the source(channel 1-4) that will be counted by the
occurrence command.
:SOURce? Returns the occurrence source currently selected.
:PATH <channeb Selects the path (channel 1-4) for logic commands.
‘PATH? Returns the currently selected trigger source.
:POLarity <polarity> Selects the edge (rising or falling) for the trigger in TV mode.
:POLarity? Returns the trigger edge currently selected for TV mode.
‘QUALIity <mode> Selects the mode to qualify the trigger to before a delay is
defined.
:QUALIfy? Returns the qualify mode currently selected.
:SENSitivity <mode> Enables or disables the noise reject. Normal is off, low is on.
:SENSitivity? Retums the current sensitivity (noise reject) state.
:SLOPe <polarity> Selects the edge (rising or falling) for the trigger.
:SLOPe? Returns the trigger edge currently selected.
:SOURce <source> Selects the source that will produce the trigger (channel 1-4,
TTLTrg 0-7, ECLTrg 0-2).
:SOURce? Returns the trigger source currently selected.
:STANdard <standard> Selects the signal standard for TV mode (525, 625, or user
defined).
:STANdard? Returns the signal standard selected currently selected.
WAVetorm :COUNt? Always returns 1.
Wirites a binary block of waveform data to pixel memory 1 or 2.
:DATa? Reads a binary block of waveform data from pixe! memory 0, 1 or
2.
:DATa <data> Reads a binary block of waveform data from channel 1-4,
waveform memory 1-4, or function 1-2.
:DATa? Receives waveform block data from the Oscilloscope.
:FORMat <format> Selects waveform data format (word, byte, compressed).
:FORMat? Returns the format currently selected.
:POINts? Returns the data points value currently selected in the preamble.
:PREamble <data> Sends preamble data to the Oscilloscope.
:PREamble? Receives preamble data from the Oscilloscope.
:SOURCce <source> Selocts the source (or destination) for all WAVeform subsystem
commands.
:SOURce? Returns waveform source currently selected.
-TYPe? Returns data acquisition mode (normal, average, or envelope).
:XINCrement? Returns the time difference between data points.
:XORigin? Returns the time of the first data point.
:XREFerence? Always returns 0.
:YINCrement? Returns the voltage difference between data points.
:YORigin? Returns the voltage at the center of the waveform.
‘YREFerence? Returns the specific data point at y-origin.
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IEEE 488.2 Common Commands Quick Reference

Command Title Description

*CLS Clear status register Clears all Event Registers, the Request for OPC flag, and all
Queues (except output queus).

‘ESE <mask> Event status enable Used to set the bits in the Event Status Enable Register.

*ESE? Event status enable query Quaeries the current contents in the Event Status Enable Register.

*ESR? Event status register query Queries and clears contents in the Standard Event Status
Register.

*IDN? Identification query Returns identification string of the Oscilloscope.

*LRN? Learn query Returns a string that contains the current Oscilloscope setup.

*OPC Operation complete Sets the Request for OPC flag when all pending operations have
completed. Also sets OPC bit in the Event Status register.

*OPC? Operation complete query Returns a 1 to the output queue when all pending operations have
been completed.

*RCL <n> Recall saved state Recalls previously stored Oscilloscope Module configuration. <n>
(1 to 4) is the location in memory where the desired (previously
stored) set-up is located.

‘RST Reset Resets the Oscilloscope hardware and firmware to a specific state
(refer to Table 3-4 for a list of reset conditions).

*SAV «<n> Save state Stores the present Oscilloscope Module configuration in memory.
Stores all Oscilloscope and Measurement Set-up parameters. <n>f
(1 to 4) is the location in memory where the current set-up is to be
stored.

*SRE <mask> Service request enable Used to set the Service Request Enable Register bits to generate
a service request.

*SRE? Service request enable query Queries the current contents in the Service Request Enable
Register.

*STB? Read status byte query Queries the current contents in the Status Byte Register.

*TRG? Trigger Used to generate a trigger event.

*TST? Selt-Test query Returns 0 unless self test fails. Disconnect all inputs prior to
performing self tests.

*WAI Wait to Continue Halts execution of commands and queries until the No Operation
Pending message is true.
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Using the Oscilloscope with SCPI

%
Using This Chapter

This chapter uses typical examples to show how to use the Oscilloscope
module using SCPI commands. See Chapter 3 for instructions on us-

ing COMP commands. This chapter contains the following sections:

Oscilloscope
SCPI Commands

* Oscilloscope SCPI Commands .............coceuveureueennnnen.. Page 5-1
* Reset Conditions .........cccceevevevreeiuieceericriececee e Page 5-3
®* Measurement SEQUENCE ...........ccooeveerrrereeenereceeerrneeesrenes Page 5-5
* Firmware Calibration .............ccoovvvviviiiviiiiieccnereenn, Page 5-6
* Starting a Measurement ..............coeueeeeveeeeeneeecrerienenn. Page 5-15
®  Oscilloscope Setup .......ccceceeerveeiieeeerenereereerrneseessnnens Page 5-16
® Measurement Setup .......ccccceevuieervereerieceenieeeerereesaneann Page 5-21
* Digitizing Waveforms.........ccccovvevervevirceeecreceeenennns Page 5-22
* Performing a Measurement ..........ccoeeuvveveeverennnnnnnn. Page 5-27
* Measurement Examples...........ccccocouvvvvveevrneennennnnnnn. Page 5-31
* Recalling and Saving States ..........ceccovvvrvvererernennnnn. Page 5-42
* Recalling and Storing Waveforms ............................ Page 5-44
* Querying the OscilloSCOpPe .......cccouvveueevenveveeereennerennen. Page 5-45

Table 5-1. Oscllloscope SCPI Commands Used in Chapter 5

Command Description
*CLS Clear status.
*RST Reset the Oscilloscope to its default state.
[SENSe:]
:AVERage

(:STATe] Set the acquisition type to average.

:COUNt Select the number of averages for average mode.
:CORRection<n> <n> is the input number 1-4.

:AFACtor Select the input probe attenuation tactor.
:INPut<n>[:STATe] | Enable or disable inputs.<n> is the input number 1-4.
:SWEep

:POINts Specify the number of data points for data acquisition.

:COMPlete Specify the data acquisition completion criteria.

TIME

‘RANGe Specify the full scale horizontal range for the main
sweep.
VOLT<n> <n> is the input number 1-4,
:RANGe Set the full scale vertical range.
CALibration
:SCALibration Self Calibration routines.

:BCALibration Begin a configured calibration, or load default data.

:DCALibration Configure for a default calibration routine.

:DELay Configure for a delay calibration routine.

:LTCalibration Configure for a logic trigger calibration routine.

TNUL Configure for a time null calibration routine.

:VERTical Configure for a vertical calibration routine.
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Table 5-1. Oscllloscope SCPI Commands
Used In Chapter 5 —Continued

Command Description
CONFigure
[:SCALar]
:VOLTage
:FREQuency [@yyn)] | Configure for a frequency measurement. Results
are NOT returned. yyn is the measurement
source.
:FTIMe [xxx] [(@yyn)] | Configure for a fall time measurement. Results are
NOT returned. xxx is the upper and lower
thresholds. yyn is the measurement source. If
xxx blank, uses default thresholds (10/30%).
:RTIMe [xxx] [(@yyn)] | Configure for a rise time measurement. Results
are NOT returned. xxx is the upper and lower
thresholds. yyn is the measurement source. If
xxx blank, uses default thresholds (10/90%).
FORMat
[:DATA] INT,n Selects the waveform data format, where n is 8 or
16 bit.
INITiate
[:IMMediate] Digitize waveform data.
:CONTinuous Enable data acquisition for each trigger event.
MEASure
(:SCALar)]
:VOLTage

:AC? [@yyn)] Measure input signal AC RMS voltage and read the
measurement results. yyn is the measurement
source.

:PERiod? [@yyn)] Measure input signal period and read the
measurement results. yyn is the measurement
source.

READ
[SCALar:]

:VOLTage[:xxx]? Perform a configured measurement, and return
measurement results. xxx is the specific
measurement. Hf xxx blank, reads a DC voltage
measurement.lf READ? executed, will read the
last configured measurement.

STATus
:PRESet Preset the questionable enable registers.
:QUEStionable
:CALibration? Read the Calibration register.
SYSTem
:AUToscale Perform an Autoscale.
TRACe
[:DATA]? yyn Read waveform data from the Oscilloscope. yyn
is the current location of the data.
:PREamble? yyn Read preamble data from the Oscilloscope. yyn is
the current location of the data.
TRIGger
:LEVel Specify the trigger level.
:SLOPe Select the rising or falling edge for the trigger.
SOURce Select the source that will produce the trigger.
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Reset Conditions

When the Oscilloscope is sent a *RST (reset), certain command

parameters are set to their default values. Unless these parameters
are changed prior to performing the measurement, the reset values

will be used.

Table 5-2 lists the reset values for the Oscilloscope module.  All
parameters not listed will remain in the state last selected.

Table 5-2. *RST (Reset) Conditions and Values
Parameter Defautt Description
CALibration
:TNUU 0,0,0 Time nulls to 0 seconds.
CORRection
:AFACtor 11 Probe attenuation factor is 1:1 on all
inputs.
CALCulate
:MATH1 and 2 OFF Math function 1 and 2 off.
[:EXPRession] INP1+INP1 Expression to add input 1 to input 1.
FORMat
[:DATA] INTeger 8 Waveform format to 8 bit integer.
INITiate
:CONTinuous AUTO Automatically sweeps.
MEASure NULL Reset all configurations, last
measurement is invalid.
MEMory:VME
:ADDRess 200000H External memory address space
(hex).
:SIZE 8000H External memory size in bytes (hex).
:STATe OFF External memory disabled.
:MEASure
:ADDRess 200000H External measurement address
space.
:STATe OFF External measurement address is
disabled.
OUTPut OFF Output trigger set 1o off.
TNTrg OFF TTL trigger lines 0-7 set to off.
‘ECLTrg OFF ECL trigger lines 0-1 set to off.
:EXTernal OFF External trigger set to off.
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Table 5-2. *RST (Reset) Conditions and Values —Continued

Parameter Default Description
[SENSe:]
AVERage
:COUNt 1 Acquisition complete in 1 value.
[:STATe] OFF Average acquisition mode off.
TYPE SCALar Acquisition mode is scalar, complete
in 1 count.
INPut 1 Input 1 on, inputs 2-4 off.
:COUPling OC Coupling to DC on all inputs.
:FiLTer
[:LPASSs] OFF Internal low pass filter off on all
inputs.
‘HPASSs OFF Internal high pass filter off on all
inputs.
:IMPedance 1E6 Impedance to 1MQ on all inputs.
SWEep
:POINts 500 Acquisition record contains 500 pts.
:COMPiete 100 Acquisition complete when at 100%.
TIME 1ms Full scale horizontal time (range/span)
to 1 ms.
:CENTer 0 Center of range/span is 0 seconds.
:DELay 0 Sweep delay to 0 seconds.
:LINK CENTer Delay reference set to center of
sweep.
:STARt ~500 us Start of range/span is =500 us.
:STOP +500 us Range/span stopping point is 500 ps.
VOLTage
‘RANGe
:LOWer -2 Bottom of range is —2 V on all inputs.
‘PTPeak 4 Full scale vertical display is 4 V on all
inputs.
:OFFSet (1] Center range is 0 V on all inputs.
:UPPer 2 Top of range is 2 V on all inputs.
TRIGger
:ECOunt 2 Holdoff set to 2 counts.
:HYSTeresis OFF Noise reject off.
:LEVel 0 Trigger activated at 0 V.
:SLOPe POSitive Positive edge trigger.
:SOURce INP1 Input 1 produces trigger.
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. Measurement

Sequence

Notes

Oscilloscope measurements are most successful if the following
measurement sequence is followed.

1

Determine if a firmware calibration is required (due to
time, operating temperature differences, or measurement
accuracy requirements). See Firmware Calibration later in
this chapter for more information.

Know the signal and type of measurement. Remember,
in most cases you will not have a displayed waveform to view.
Have an understanding of the type of signal you want to
measure; its amplitude and frequency; is it repetitive? An
understanding of the signal you want to measure, and the type
of measurement being performed, will help you select the
correct oscilloscope and measurement setups. See
Measurement Considerations later in this chapter for more
information.

Set the Oscilloscope controls (input, correction, voltage,
sweep, and trigger). See Oscilloscope Setup later in this
chapter for more information.

Set the measurement controls. See Measurement Setup
later in this chapter for more information.

Digitize the Waveform. Digitizing the waveform ensures
that all measurements are performed using the same data,
and that the data obtained is valid. The user defines the
acquisition and completion criteria for the waveform data.
This step is performed using the INITiate command, and is
done automatically when using the MEASure commands. See
Digitizing Waveforms in this chapter for more information.

Perform the measurement. See Performing a
Measurement later in this chapter for more information.

Read the results. See Performing a Measurement later in
this chapter for more information.

It is critical that the oscilloscope controls are setup for the specific
measurement being performed. Just because measurement results
are obtained does not guarantee that they are correct. It is highly
recommended that all measurement results be analyzed to verify
authenticity. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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Firmware Calibration

Vertical Cal Procedure

5-6

Caution

Notes

Note

There are two levels of calibration for the Oscilloscope module. The
first level, called vertical, delay, time null, and logic trigger
calibrations, can be performed by the operator. Procedures are
provided in this section. The second level of calibration should be
performed only by qualified service personnel using the service
manual.

First level calibration should ONLY be performed under the
following conditions:

¢ at six month intervals or every 1000 hours of use,

* if the ambient temperature changes more than 10°C from the
temperature at full calibration,

* or to optimize measurement accuracy.

Do not remove the module with power applied to the mainframe.

The firmware calibration procedures should only be performed after
the instrument has run for one hour at ambient temperature installed
in the mainframe.

It is NOT necessary to perform first level calibration procedures prior
to every operation.

When performing a first level calibration, all procedures should
be done in the order given.

After calibrating, you MUST perform an SYSTem:AUToscale or
*RST (reset) to return to normal operation.

Vertical calibration is performed on inputs one through four
(simultaneously) using the following procedure:

1. Set the CAL FACTOR PROTECT switch to UNPROTECTED.

2. Connect the Oscilloscope DC Calibrator Output connector to the
Input 1-4 connectors.

Verify that the BNC cables are not longer than 1 meter and as close in
length as possible.

3. Load the "default” calibration data.

4. Perform clear status, reset, then preset the Oscilloscope.
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5. Select and start the vertical calibration routine. Calibration
will last for approximately 15 minutes. During calibration,
access and error LED's will be on.

Note If the calibration time exceeds 15 minutes, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.

6. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

e If "0" is returned, the calibration was successful.

e If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

7. Disconnect cables and perform Delay Calibration Procedure.
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Figure 5-1. Example: Vertical Callbration Setup
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Example

Delay Cal Procedure

Note

Note

The following example shows how to perform a vertical calibration.
The example is written using:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC
Execute:

10 OUTPUT 70905;"CAL:SCAL:DCAL" Configure for a default calibration
routine.

20 OUTPUT 70905;"CAL:SCAL:BCAL" Load default calibration data.

30 OUTPUT 70905;"*CLS" Clear status.

40 OUTPUT 70905;"*RST" Resets the Oscilloscope to its default
state.

50 OUTPUT 70905;"STAT:PRES" Presets the Oscilloscope.

60 OUTPUT 70905;"CAL:SCAL:VERT" Selects vertical calibration routine.
70 OUTPUT 70905;"CAL:SCAL:BCAL" Starts vertical calibration routine.
80 OUTPUT 70905;"STAT:QUES:CAL?"  Read calibration event register.

90 ENTER 70905;A Enter calibration event register results.
100 PRINT A Print calibration event register results.
110 END Terminate program.

Delay calibration is performed on inputs one through four (one at a
time) using the following procedure:

1. Verify the CAL FACTOR PROTECT switch is set to
UNPROTECTED.

2. Connect the Oscilloscope AC Calibrator Output connector to the
Input 1 connector using a BNC cable.

Verify that the BNC cable is not longer than 1 meter.

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the delay calibration routine. During
calibration, the access and error LED's will be on.

If the calibration time exceeds 1 minute, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.
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5. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

e If"0" is returned, the calibration was successful.

¢ If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

6. Disconnect cable from input 1 and reconnect to input 2. Repeat
steps 4 and 5 for input 2.

7. Disconnect cable from input 2 and reconnect to input 3. Repeat
steps 4 and 5 for input 3.

8. Disconnect cable from input 3 and reconnect to input 4. Repeat
steps 4 and 5 for input 4.

9. When complete, disconnect BNC cable and perform Time
Null Calibration Procedure.
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Figure 5-2. Example: Delay Calibration Setup
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Example

Time Null Cal
Procedure

Note

Note

The following example shows how to perform a delay calibration.
The example is written using:

¢ an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC
Execute:

10 OUTPUT 70905;"*CLS" Clear status.
20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its default
state.
30 OUTPUT 70905;"STAT:PRES" Presets the Oscilloscope.
40 FOR I=1 TO 4 Input testing loop.
50 OUTPUT 70905;"CAL:SCAL:DEL INP"§VALS (I)
Selects input n delay calibration
routine (n=input 1-4).
60 OUTPUT 70905; “CAL:SCAL:BCAL" Starts delay calibration routine.
70 OUTPUT 70905;"STAT:QUES:CAL?"  Read calibration event register.
80 ENTER 70905;B Enter calibration event register results.
90 PRINT B Print calibration event register results.
100 PAUSE Pause to connect next input.
110 NEXT I Repeat for inputs 2-4.
120 END Terminate program.

Time Null calibration is performed on inputs one-two, one-three,
and one-four (one at a time) using the following procedure:

1. Verify the CAL FACTOR PROTECT switch is set to
UNPROTECTED.

2. Connect the Oscilloscope AC Calibrator Output connector to
both the Input 1 and Input 2 connectors.

Verify that the BNC cables are not longer than 1 meter and equal in
length.

3. Perform clear status, reset, then preset the Oscilloscope.

4. Select and start the time null calibration routine. During
calibration, the access and error LED's will be on.

If the calibration time exceeds 1 minute, the calibration is invalid.
Recycle power then repeat procedure. If the condition repeats the
instrument is malfunctioning. Refer to the Service Manual for
information on correcting the malfunction before proceeding.
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5. After calibration is complete (LED's to off), read the
calibration event register to verify that no errors were
generated during the procedure.

¢ If "0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was
unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

6. Disconnect cable from input 2 and reconnect to input 3. Repeat
steps 4 and 5 for input 3.

7. Disconnect cable from input 3 and reconnect to input 4. Repeat
steps 4 and 5 for input 4.

8. When complete, disconnect BNC cable and perform the Logic
Trigger Calibration Procedure (if necessary).
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Figure 5-3. Example: Time Null Calibration Setup
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Example The following example shows how to perform a time null calibration.
The example is written using: .

10
20

30
40

50 -

60
70
80
90
100
110
120

¢ an HP-IB select code of 7, primary address of 09, and secondary
address of 05 for the Oscilloscope

e an HP Series 200/300 Computer with HP BASIC

Execute:

OUTPUT 70905; "*CLS"
OUTPUT 70905; "*RST"

OUTPUT 70905; “STAT:PRES"
FOR I=2 TO 4

Clear status.

Resets the Oscilloscope to its default
state.

Presets the Oscilloscope.
Input testing loop.

OUTPUT 7090S5; "CAL:SCAL:TNUL INP1TO";&VALS (I)

OUTPUT 7090S5; “CAL:SCAL:BCAL"
OUTPUT 70905; *STAT:QUES:CAL?"
ENTER 70905;C

PRINT C

PAUSE

NEXT I

END

Selects input [ to n time null
calibration routine (n=input 2-4).

Starts time null calibration routine.
Read calibration event register.

Enter calibration event register results.
Print calibration event register results.
Pause to connect next input.

Repeat for inputs 3-4.

Terminate program.

Logic Trigger Cal Logic trigger calibration is performed on input one using the
Procedure following procedure:

Note It is NOT necessary to perform this procedure unless very accurate
delay by time triggering is required during measurements.

If this procedure is not performed, set the CAL FACTOR PROTECT
switch to PROTECTED.

1. Verify the CAL FACTOR PROTECT switch is set to

UNPROTECTED.

2. Connect the Oscilloscope AC Calibrator Qutput connector to the
Input 1 connector using a BNC cable.

Note Verify that the BNC cable is not longer than 1 meter.

3. Read the calibration register to verify that no errors are present.

e If"0" is returned, proceed with step 5.

* If"0" is not returned, the Logic Trigger calibration must be
terminated, and the cause of the error corrected. See Chapter
4, CALibrate Subsystem for more information.

4. Perform clear status, reset, then preset the Oscilloscope.
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5. Locate the logic trigger adjustment on the right side of the
Oscilloscope module, and the error and access LED's on the
front panel.

6. Select and start the logic trigger calibration routine. Verify
that the triggered LED flashes.

Observe the access and error LED's.
¢ If both are on, no adjustment is required.

* If only one is ON, rotate the logic trigger adjustment until
both LED's remain ON.

Approximately 15 seconds after no further rotation of the
adjustment, the triggered LED will flash faster, then all
LED's will go out.

7. After calibration is complete (LED's to off), read the
calibration register to verify that no errors were generated
during the procedure.

* If "0" is returned, the calibration was successful.

* If"0" is not returned, the calibration attempt was
- unsuccessful. See Chapter 4, CALibrate Subsystem for
more information.

8. Disconnect BNC cable and set the CAL FACTOR PROTECT
switch to PROTECTED.

UNPROTECTED
PROTECTED

I

/ ADJUST

_® edd I

Figure 5-4. Example: Logic Trigger Callbration Setup
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Example The following example shows how to perform a logic trigger
calibration. The example is written using:

10
20

30
40
50
60
70
80

90
100
110
120
130

e an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

¢ an HP Series 200/300 Computer with HP BASIC
Execute:

OUTPUT 70905;"*CLS"
OUTPUT 70905;"*RST"

OUTPUT 70905;"STAT:PRES"
OUTPUT 70905;"STAT:QUES:CAL?"
ENTER 70905;D

PRINT D

IF D<>0 THEN 130

OUTPUT 70905;"CAL:SCAL:LTC"

OUTPUT 70905;"CAL:SCAL:BCAL"
OUTPUT 70905;"STAT:QUES:CAL?"
ENTER 70905;E

PRINT E

END

Using the Oscilloscope with SCPI

Clear status.

Resets the Oscilloscope to its default
state.

Presets the Oscilloscope.

Read calibration event register.

Enter calibration event register results.
Print calibration event register results.
Terminate if results not 0.

Selects logic trigger calibration
routine.

Starts logic trigger calibration routine.
Read calibration event register.

Enter calibration event register results.
Print calibration event register results.
Terminate program.



Starting a
Measurement

Unknown Input Signal

Note

Measurement
Considerations

Before configuring the Oscilloscope to perform a specific
measurement, it is very beneficial to know about the signal being
measured, and the type of measurement being performed.

If the input signal is unknown, SYSTem:AUToscale can be used with
any MEASure? query to quickly determine some of the critical input
signal parameters.

The following example shows how to perform a frequency
measurement on a signal connected to Input 1. The example is
written using:

* an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state.

30 OUTPUT 70905;"SYST:AUT" Perform autoscale.

40 OUTPUT 70905;"MEAS:VOLT:FREQ? (@INP1)"
Measure input 1 frequency.

50 ENTER 70905;Results Enter measurement results.
60 PRINT Results Print measurement results.
70 END Terminate program.

Performing certain measurements will return invalid data
(+9.99999E+37) because the proper portion of the waveform was not
present during the measurements.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

In order to make a specific measurement, the portion of the waveform
required for that measurement must be setup and present on the
oscilloscope. For example, to measure:

* Period or frequency - a minimum of one complete cycle must
be present.

* Pulse width - the entire pulse must be present.

* Rise Time - the leading (positive-going) edge of the waveform
must be present.

* Fall Time - the trailing (negative-going) edge of the waveform
must be present.

Performing this function on an Oscilloscope with a display is a
comparatively simple task. However, when the display is removed,
certain steps must be taken to assure the correct Oscilloscope and
measurement set-ups are performed prior to the actual measurement.
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Oscilloscope Setup

5-16

Note

Input Setup

Note

Before a specific measurement can be performed, it is necessary to

setup the Oscilloscope controls. The settings are dependent on the
input signal and the desired measurement being performed. There
are two ways to set these controls:

¢ Automatic (using SYSTem:AUToscale).
* Manual - User enters desired values.
Automatic

When selected, the Oscilloscope automatically evaluates the input
signals present at inputs 1-4, and then sets the controls to present the
signal. You set up the oscilloscope with the following command:

SYSTem:AUToscale

Autoscale should only be used with relatively stable input signals
having a duty cycle of greater than 0.5% and a frequency greater than
50Hz.

Manual

Instructions for manual selection of the Input, Correction, Voltage,
Sweep, and Triggering controls are provided later in this section.

This section discusses the vertical or input controls you can program
with the INPut command. These controls allow the selection of:

¢ Input State

¢ Input Coupling

¢ Input Impedance
¢ Input Filter State

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a

complete list and description of ALL INPut commands available, see
Chapter 6, [SENSe:] subsystem.

Input State

Each input can be enabled or disabled. Input 1 is on, and inputs 2-4
are off at reset. You enable an input with the following command:

INPn:STAT xxx {(n=input number and xxx = ON or OFF)
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Correction Setup

Note

Note

input Coupling

Coupling for each input can be set to AC, DC. DC Coupling is selected
at reset. You select coupling with the following command:

INPn:COUP xxx (n=input number and xxx = AC, DC)
Input Impedance

Impedance for each input can be set to 1IMQ or 50Q. 1MQ is selected
at reset. You select impedance with the following command:

INPR:IMP xxx (n=input number and xxx = 50 or 1E6)
Input Filter State

Two input filters are selectable to provide low-pass (BW=30 MHz) or
high-pass (BW~450 Hz) filtering. Both filters are disabled at reset.

You enable the low-pass filter with the following command:
INPn:FILT:LPAS xxx (n=input number and xxx = ON or OFF)

You enable the high-pass filter with the following command:
INPn:FILT:HPAS xxx (n=input number and xxx = ON or OFF)

This section discusses the vertical or input controls you can program
with the CORRection command. These controls allow the selection of:

* Input Probe Attenuation

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available correction commands,
see Chapter 6, [SENSe:] subsystem.

Input Probe Attenuation

Probe attenuation factor for each input can be entered from 0.9:1 to
1000.0:1 to match the probe currently connected at the input. 1:1 is
selected at reset. You enter probe attenuation factor with the following
command:

CORRN:AFAC xxx (n=lnput number and xxx = value)

Changing probe attenuation from 1:1 will effect current settings of
input range and offset.
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Voltage Setup

Note

Note

Sweep Setup

Note

This section discusses the vertical or input controls you can program
with the VOLTage command. These controls allow the selection of:

¢ Input Offset
¢ Input Range

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available voltage commands, see
Chapter 6, [SENSe:] subsystem.

Input Offset

Offset voltage for each input can be entered to a level depending on
the current full scale range (PTPeak) selection. 0 volts is selected at
reset. You enter offset with the following command:

VOLTn:RANG:OFFS xxx (n=input number and xxx = value iIn
volits)

Input Range

Full scale (not per division) vertical axis for each input can be
entered from 8 mV to 40 V. 4 volts is selected at reset. You enter
vertical full scale range with the following command:

VOLTn:RANG:PTP xxx (n=Input number and xxx = value In
volits)

Changes in probe attenuation will effect current settings of input
range and offset.

This section discusses the time base or horizontal controls you can
program with the SWEep command. These controls allow the
selection of:

* Range
¢ Delay

* Reference

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available sweep commands, see
Chapter 6, [SENSe:] subsystem.

Full scale (not per division) horizontal axis can be entered from 2ns
to 50 seconds. 1 ms is selected at reset. You enter horizontal full
scale range with the following command:

SWE:TIME:RANG xxx (xxx = value In seconds)
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Trigger Setup

Note

Delay

The sweep delay (time interval between trigger event and sweep delay
reference point) can be set to a value depending on the current full
scale range (TIME) selected. 0 seconds is selected at reset. See
Reference below for more information. You select sweep delay with
the following command:

SWE:TIME:DEL xxx (xxx = value In seconds + or -~)
Reference

Three different settings are available that control the sweep reference
point. STARt, CENTer, or STOP sets the reference to the left, center,
or right of the sweep, respectively. CENTer is selected at reset. Refer
to Delay earlier in this section for more information. You enter
reference with the following command:

SWE:TIME:DEL:LINK xxx (xxx = STAR, CENT, or STOP)

This section discusses the trigger controls you can program with the
TRIGger command. These controls allow the selection of:

* Holdoff

* Level

* Noise Rejection
¢ Slope

*  Source

The following discussion is intended to provide only a brief overview

of the necessary commands required for basic operation. For a
complete list and description of ALL available triggering commands,
see Chapter 6, TRIGger subsystem.

Holdoft

Holdoff (disabling of trigger circuit for specific duration) can be set to
a count from 2 to 16 million. 2 is selected at reset. You select holdoff
with the following command:

TRIG:ECO xxx {(xxx = value In events)
Level

Active trigger level voltage can be entered to a value dependent on
VOLTage:PTPeak and :OFFSet settings as follows:

10.75 of selected range from current offset

0 volts is selected at reset. You enter trigger level with the following
command:

TRIG:LEV xxx (xxx = value Iin volts)
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Noise Rejection

Noise rejection can be turned ON or OFF for the selected SOURce.
Aids in eliminating false triggering. OFF is selected at reset. You
enable noise rejection with the following command:

TRIG:HYST xxx  (xxx = ON or OFF)
Slope

The POSitive (rising) or NEGative (falling) edge of the input signal
can be selected as the trigger event for the selected source. POSitive is
selected at reset. You select trigger slope with the following
command:

TRIG:SLOP xxx (xxx = POS or NEG)
Source

The trigger source can be selected from one of the input signals
(INPut 1-4), or from one of 10 bus lines (TTLTrg0-7 or ECLTrg 0-1).
Only one trigger source can be specified at a time. INPut 1 is selected
at reset. You select trigger source with the following command:

TRIG:SOUR xxx (xxx = INP1, INP2, INP3, INP4, TTLTO,

TTLTY, TTLT2, TTLT3, TTLT4, TILTS,
TTLT6, TTLT?7, ECLTO or ECLT1)
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Measurement Setup

Note

After the input, correction, voltage, sweep, and triggering controls are

setup, it is necessary to set any unique measurement parameters prior
to performing the actual measurement.

The only user defined measurement parameters available in SCPI
are the upper and lower threshold limits during rise time and fall
time measurements. These parameters are sent with the CONFigure
or MEASure command. See Performing a Measurement later in this
chapter for more information.
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Digitizing Waveforms waveforms can be digitized to provide a waveform that fulfills user

5-22

Note

Acquisition

Note

defined acquisition and completion criteria. The resulting waveform
can be measured by the Oscilloscope or passed to the controller as a
numerical representation. In addition, preamble data is passed to the
controller so the digitized data can be interpreted. The user can
specify exactly what the digitized information will contain, how the
waveform is acquired, when the waveform is complete, and the
format of the digitized information. Use the following sequence to
assist in digitizing waveforms:

1. Waveform Acquisition: Defines the data type, completion
criteria, number of averages, and number of data points for
data acquisition. See Acquisition in this section for more
information.

2. Digitize the Waveform: Acquires data on the specified
input, stores the data in the input buffer, then stops the
acquisition. See Digitize in this chapter for more information.

3. Measure the Waveform: All measurements made by the
Oscilloscope are now performed on the same data. See
Performing a Measurement in this chapter for more
information.

When using the CONFigure commands to perform a measurement, a
digitize is performed when the INITiate or READ? commands are
executed. When using the MEASure commands to perform a
measurement, a digitize is automatically performed.

4. Waveform Disposition: When the data is going to/from the
bus, it defines where to get the data, the format the data is to be
in, reads the digitized waveform data, and reads the preamble
data. See Disposition in this section for more information.

This section discusses the acquisition controls you can program with
the [SENSe:] command. These controls allow the selection of:

* Type
* Completion Criteria
¢ Count

* Points

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available acquisition
commands, see Chapter 6, [SENSe:] subsystem.
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Note

Digitize

Type

Three different modes define the type of acquisition that will take
place when the INITiate(:IMMediate] command is executed. See
Chapter 6, [SENSe:]JAVERage[:STATe] and [SENSe:JAVERage:TYPE,
for information on SCALar, AVERage, and ENVelope modes.
SCALar is selected at reset. You select acquisition type with the
following command(s):

AVE xxx  (xxx = ON or OFF)
AND
AVE:TYPE xxx {(xxx = SCAL or ENV)

Compietion Criteria

Completion criteria for an acquisition can be entered from 0 to 100%.
100% is selected at reset. You enter completion criteria with the
following command:

SWE:POIN:COMP xxx (xxx = 0 to 100)
Count

The number of points to be averaged for each acquisition can be
entered from 1 to 2048. 8 is selected at reset. You enter counts with the
following command:

AVER:COUN xxx (xxx = 1 to 2048)
Points

The number of points for each acquisition record can be entered from
32 to 1024. 500 is selected at reset. You enter counts with the following
command:

SWE:POIN xxx (xxx = 32 to 1024)

The INITiate[:IMMediate] command causes an acquisition to take
place on the enabled input(s) with the resulting data placed in the
input buffer. Upon completion, the data acquisition is stopped. Inputs
are enabled using the INPut[:STATe] command. See Chapter 6,
INITiate subsystem for more information. You digitize with the
following command:

INITiate[:IMMedlate]

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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Disposition

Note

This section discusses the disposition controls you can program with
the TRACe command. These controls allow the selection of:

* Format

* Reading Waveform Data
* Reading Preamble Data

¢ Using the Digitized Data

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available waveform commands,
see Chapter 6, TRACe subsystem.

Format

Two different formats are available to format digitized data when
retrieved from the instrument. See Chapter 6, FORMat[:DATA) for
information on 8 bit and 16 bit integer formats. 8 bit is selected at
turn-on or reset. You select format with the following command:

FORM INT,xxx {xxx = 8 or 16)
Reading Waveform Data

The digitized data is read over the bus from the waveform memory,
input buffer, or math function. You read digitized data with the
following query:

TRAC? xxx  (xxx=INP1-4, MATH1-2, or WMEM1-4)
Reading Preamble Data

The interpretation (preamble) data is read over the bus from the
waveform memory, input buffer, or math function. This data is used
to interpret the waveform data. You read preamble data with the
following query:

TRAC:PRE? xxx (xxx=INP1-4, MATH1-2, or WMEM1-4)
Using the Digitized Data

The returned data is read from the instrument starting at the left-
most point on the active waveform, and must be scaled for useful
interpretation. The values needed to perform this task (X and Y
coordinates) are included in the preamble data. See Chapter 6,
TRACe subsystem for more information,
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Example: Digitize a This example uses the Oscilloscope module to digitize a waveform
Waveform and Send from INPut 1, and send the results (waveform and preamble) to the
Data to the Controller controller. The waveform will be complete when 512 points have been
averaged at least four times. The digitized data sent to the controller is
to be in 8 bit format.
WAVEFORM WAVEFORM
ACQUISITION DISPOSITION
i i
WAVEFORM PRE?‘\AJSLE
INPUT | DiGmize | | eyt || | MEMORIES <
SIGNAL |WAVEFORM BUFFER DATA?
PREAMBLE, |ICONTROLLER
?
MEASURE RESULTS
DATA

Figure 5-5. Example:

The example is written using:

Exe

Digitizing Waveforms

* an HP-IB select code of 7, primary address of 09, and secondary

address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

cute:

10 DIM Pre$[100)
INTEGER Waveform(2000)

20

30
40

S0
60
70
80
90
100
110
120

130

140
150

OUTPUT
OUTPUT

OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OUTPUT
OuUTPUT

OUTPUT

OUTPUT
ENTER

70905; "*CLS"
70905; "*RST"

70905; *SYST:AUT”

70905; "AVER ON"

7090S; "AVER:COUN 4"
70905; "SWE: POIN:COMP 100"
70905; "SWE:POIN 512"
70905; "INP1 ON"

70905; "ABOR"

70905; "INIT"

70905; "FORM INT, 8"

70905; "TRAC:PRE? INP1"
70905; Pre

— CONTINUED—

String for preamble data.

Temporary dimension for
waveform data data.

Clear status.

Resets the Oscilloscope to its
default state (table 3-2).

Perform an autoscale.
Acquisition type to average.
Number of averages to 4.
Completion criteria to 100%.
Data record to 512 points.

Input 1 is the source.

Stop all data acquisition.
Digitize input 1 and place data in
input output buffer.

Format for waveform data is 8
bit.

Read preamble data from input 1.
Enter preamble data.
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. Comments

270 REDIM Waveform(l:Length)

160 OUTPUT 70905;“TRAC:DATA? INP1" Read waveform data from input
1

170 GOSUB Get_data Go to a subroutine that will read
the header to determine the size of
the waveform data, then re-
dimension the waveform data
array.

180 STOP Stop the main program.

190 !

200 Get_data: ! Data retrieve routine.

210 ENTER 70905 USING "#,1A";One_char$ Enter one character at a time.

220 IF One_char$="4" THEN Found_pound If "#" read, go to the read routing.

230 GOTO 210 Loop to read next character.

240 Found_pound: !

250 ENTER 70905 USING "§,1D";Digits Read and save first digit after "#".

260 ENTER 70905 USING "#,"&§VAL$(Digits)&"D";Length
Read the next XXX characters as
the record length, where XXX is
specified by Digits.

Re-dimension Waveform to the
actual record size.

280 ENTER 70905 USING "#,B";Waveform(*) Enter waveform data.

290 ENTER 70905 USING "#,B";Crlf Read carriage return.
300 RETURN Return to the main program.
310 END Terminate program.

Block Data. Both preamble and waveform data is "definite-length
block response data”. This method allows any type of device-
dependent data to be transmitted over the system interface as a series
of 8-bit binary data types. This is particularly useful for sending
large quantities of data or 8-bit extended ASCII codes. The syntax is a
pound sign (#) followed by a non-zero digit representing the number
of digits in the decimal integer. After the non-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
1024 bytes of data, the syntax is:

#41024<1024 Dbytes of data><term>

Number of digits __J
Number of bytes

Actual Data
Terminator

Reading Block Data. The example program (lines 200 to 300) finds
the "#" sign, reads the number of digits and number of bytes, then re-
defines the field to the correct length. This method will work for all
definite-length block response returned data (e.g., TRACe[:DATA]?.

When to Read Preamble. The preamble should be read prior to the
waveform data.

When to Read Waveform Data. To obtain waveform data, you must
specify the TRACe parameters for the waveform data prior to sending
the TRACe[:DATA)? query. After receiving the :DATA? query, the
instrument will start passing the waveform information to the
controller when addressed to talk.
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. Performing a
Measurement

After the Oscilloscope and measurement have been setup, the actual
measurement can be performed. Because SCPI supports a number of
different “levels" of commands, a number of different commands
can be used to select and perform the same measurement function.

For example, the MEASure and CON Figure commands will each
setup a FREQuency measurement. The illustration below shows how
the MEASure and CONFigure commands differ in how they are used
with READ?, INITiate, and FETCh? commands, and how they all
perform the same measurement and get the data to the output buffer.

(@ conr: voLT: FREQ 3

CONF: VOLT: FREQ
INIT
FETC?

CONF: VOLT: FREQ
READ?

MEAS: VOLT: FREQ?

o WAVEFORM_| CHANNEL | MEAS_| OUTPUT
( DATA BUFFER [DATA”| BUFFER
”
((® FeTC: voLT: FREQ?j— ————————— 4
————————— OR—_———_——————————-—-——
@ CONF: VOLT: FREQ 3
o T e OUTPUT
(@ reao: vour FREQ? ) S O BUFTER
_________ oR—_————_—_—_——_—.——-—
VOLT: Y OUTPUT
(@ Meas: voLT: FREQ? D; VIEAS DATA BUFFER

Notes

The following discussion is intended to provide only a brief overview
of the necessary commands required for basic operation. For a
complete list and description of ALL available measurement
commands, see Chapter 6, CONFigure, INITiate, READ, FETCh, and
MEASure subsystems.

Remember, just because measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement results. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.
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Note

Note

MEASure

MEASure is used to configure, initiate, and perform a measurement,

then read the results. You select and perform a measurement with the

following query:
MEAS:VOLT:function? (@xxxn)

(xxxn = Input, waveform memory, or math number

function = AC, AMPL, [DC], DCYC, FALL:OVER, FALL:PRE,
FALL:TIME, FREQ, FTIM, HIGH, LOW, MAX, MIN, NDUT, NWID,
PDUT, PER, PWID, RISE:OVER, RISE:PRE, RISE:TIME, RTIM,
TMAX, TMIN)

The measurement data obtained is stored in the output buffer. An
enter statement can be used to transfer this data to the computer.

On rise time and fall time measurements, the user can enter upper
and lower threshold parameters.

CONFigure

CONFigure only sets up the configuration, and does not perform the
actual measurement. You configure for a measurement with the
following query:

CONF:VOLT:tunction? (@xxxn)

(xxxn = Input, waveform memory, or math number

function = AC, AMPL, [DC], DCYC, FALL:OVER, FALL:PRE,
FALL:TIME, FREQ, FTIM, HIGH, LOW, MAX, MIN, NDUT, NWID,
PDUT, PER, PWID, RISE:OVER, RISE:PRE, RISE:TIME, RTIM,
TMAX, TMIN)

Once the selected measurement is configured, the measurement is
performed using a READ? or INITiate command.

On rise time and fall time measurements, the user can enter upper
and lower threshold parameters.
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Notes

Note

READ?

READ? performs a configured measurement and transfers the result
to the output buffer. The actual measurement that is performed
depends on if the function is included with the read query.

You perform and read the last configured measurement with the
following query:

READ?

You perform and read a specific configured measurement with the
following query:

READ:VOLT:function? (function = AC, AMPL, [DC], DCYC,
FALL:OVER, FALL:PRE, FALL:TIME,
FREQ, FTIM, HIGH, LOW, MAX,
MIN, NDUT, NWID, PDUT, PER,
PWID, RISE:OVER, RISE:PRE,
RISE:TIME, RTIM, TMAX, TMIN)

In either case, the measurement result is then available to be
transferred into the computer.

Remember, just because measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement results. A returned +9.99999E+37 indicates an
invalid measurement.

See Appendix C, Optimizing Measurements, for additional
information on measurement techniques.

INITlate
INITiate has two commands that each perform a different task.

INITiate[:IMMediate) performs the configured measurement and
transfers the result to the input buffer. You perform a configured
measurement on all enabled inputs with the following command:

INIT

You must perform an ABORt prior to executing the
INITiate[:IMMediate] command.

The selected measurement is performed, and the data is stored in
input buffer. Use the FETCh? query to transfer the result from
input buffer to the output buffer.

INITiate:CONTinuous selects the sweep modes that are available.
INITiate:CONTinuous ON requires a trigger event for each
sweep. INITiate:CONTinuous OFF requires an
INITiate[:IMMediate] command for each sweep. OFF is selected
at reset. You select sweep mode with the following command:

INIT:CONT xxx (xxx = ON or OFF)
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FETCh?

FETCh? retrieves the measurement information from the input .
buffer, waveform memory, or math function, and transfers it to the

output buffer. The actual measurement result that is retrieved

depends on if the function is included with the fetch query.

You retrieve the last measurement result with the following query:

FETC?
You retrieve specific measurement results with the following query:
FETC:VOLT:function? (functlon = AC, AMPL, [DC], DCYC,

FALL:OVER, FALL:PRE, FALL:TIME,
FREQ, FTIM, HIGH, LOW, MAX,
MIN, NDUT, NWID, PDUT, PER,
PWID, RISE:OVER, RISE:PRE,
RISE:TIME, RTIM, TMAX, TMIN)

In either case, the measurement result is then available to be
transferred into the computer.

Notes Remember, just because measurement results are obtained does not
guarantee that they are correct. It is highly recommended that all
measurement results be analyzed to verify authenticity. Incorrect
oscilloscope and measurement setup can cause undesirable
measurement results. A returned +9.99999E+37 indicates an invalid
measurement.

See Appendix C, Optimizing Measurements, for additional .
information on measurement techniques.
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Measurement
Examples

Caution

Note

The following is a list of examples provided to illustrate using SCPI
commands to perform basic measurements/functions using the
Oscilloscope module.

* Autoscale Period Measurement
* Manual Rise Time Measurement
* Manual Rise Time and Fall Time Measurement
* AC Voltage Measurement
* Using the Backplane Trigger
All the examples are written using:

* an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP Series 200/300 Computer with HP BASIC

MAXIMUM INPUT VOLTAGE. The maximum voltage that can be

applied to the four input connectors is 5 Vrms at 50Q or +250 V
(dc+peak ac<10 kHz) at 1MQ.

The following examples are intended to provide only a brief overview
of the necessary commands required for basic operation. However,
these examples can be used to provide a good starting point for much
more complex programs. For a complete list and description of ALL
SCPI commands, see Chapter 6.
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Example: Autoscale
Period Measurement

This example uses the Oscilloscope module to measure the period
of an unknown signal connected to Input 2.

Caution MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to any of the four input connectors is 5 Vrms at 50Q or +250 V
(dc+peak ac<10 kHz) at 1MQ using a 1:1 Probe.

Note Disconnect any signal on inputs 1, 3, and 4.

SOURCE

INPUT 2

?

PPEOO©),|

{] «» ecae00:; []

" N

OuUTPUT

N
fis

COMMAND OSCILLOSCOPE
MODULE MODULE
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Figure 5-6. Example: Autoscale Period Measurement

Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905; "*RST" Resets the Oscilloscope to its
default state (table 5-2).

30 OUTPUT 70905;"SYST:AUT" Perform autoscale.

40

50
60
70

OUTPUT 70905; "MEAS:VOLT:PER? (QINP2)"™
Measure input signal period, and
read the measurement results

ENTER 70905;Results Enter measurement results.
PRINT Results Print measurement results.
END Terminate program.
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Comments

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating autoscale, and remain connected until
the measurement is terminated.

Multiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilloscope controls using the signal
connected closest to input 1. If a signal is not found on input 1 then
input 2 is used, if a signal is not found on input 2 then input 3 is used,
ete.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.
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Example: Manual This example uses the Oscilloscope module to measure the rise time
Rise Time of a signal connected to Input 3 using a 1IMQ 10:1 probe. The expected .
Measurement inputis a 1.5 V clock at 1 MHz. The upper threshold value should be
set to 80% and the lower threshold value should be set to 20%. The user
is notified if returned measurement results are not within specified
limits.

Note When measuring rise time, the leading (positive-going) edge of the
waveform must be present. In order to obtain accurate results
(example signal is a clock-minimum rise time):

¢ the sweep should be setup so the rising edge is maximized over
the time base range, and

* the trigger should be set so the rising edge is centered.

INPUT3 | O
10:1 Hls
PROBE 2|° o
o
SOURCE TP
1 MHz ["‘]
BEER BB @
a 0 0 0 ooono - —OV D D
gDoDE (2 [o 2N =) OSDS /’-Dna
=<
/
COMMAND OSCILLOSCOPE
MODULE MODULE

Figure 5-7. Example: Manual Rise Time Measurement
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Comments

Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905; "*RST" Resets the Oscilloscope to its
default state (table 5-2).

30 OQUTPUT 70905;"CORR3:AFAC 10" Set input 3 probe attenuation
factor at 10:1.

40 OUTPUT 70905;"VOLT3:RANG:PTP 2" Set input 3 full scale vertical range

to 2 volts (expected input is 1.5V).

50 OUTPUT 70905;"SWE:TIME:RANG 100E-9" Set full scale horizontal range to
100 ns (expected period).

60 OUTPUT 70905;"TRIG:SOUR INP3" Trigger source to input 3.

70 OUTPUT 70905;"TRIG:S1OP POS" Trigger slope to positive (to ensure
rigsing edge is displayed).

80 OUTPUT 70905;"TRIG:LEV 0.75" Trigger level to 0.75 volts (one-

half the expected input).

90 OQUTPUT 70905;"CONF:VOLT:RTIM 20,80 (QINP3)"
Configure input 3 for rise time
measurement, with thresholds of

20/80%.

100 OUTPUT 70905; "READ:VOLT:RTIM?" Read rise time measurement
results.

110 ENTER 70905;Results Enter measurement results.

120 IF Results<21E-9 THEN 160 Verify measurement results are
less than 21 nsec.

130 PRINT "Measurement out of Spec" Print measurement flag.

140 END Terminate program.

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating a measurement, and remain connected
until the measurement is terminated.

Probe Attenuation Factor. Probe attenuation (correction) factor
should be entered before the range and offset parameters. Setting the
probe attenuation factor does not change the input sensitivity, but does
scale the vertical and trigger parameters to compensate for the entered
factor.

Range. Both vertical (VOLTage) and horizontal (SWEep) RANGe
parameters are specified for full scale axis, and not per division
values.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion

criteria. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.
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Example: Manual This example uses the Oscilloscope module to measure the rise time
Rise Time and Fall and fall time of a signal connected to Input 3 using a 1IMQ 10:1 probe.
Time Measurement The expected input is a 1.5 V clock at 1 MHz. The upper threshold

value should be set to 80% and the lower threshold value should be set
to 20% for both measurements.

Note When measuring rise time, the leading (positive-going) edge of the
waveform must be present. When measuring fall time, the trailing
(negative-going) edge of the waveform must be present. In order to
obtain accurate results (example signal is a clock-minimum rise/fall
time):

¢ the sweep should be setup so the one complete cycle is
maximized over the time base range, and

¢ the trigger should be set so both edges are present.

INPUT 3 O
10:1 §
PROBE °
o0
SOURCE rw \
gegg] | Wsv  {0]e
o
Sors-55-5888| |- == — -~
DQe o [e Mo} =LEN
/\—I N ) w—
4 N\
COMMAND OSCILLOSCOPE
MODULE MODULE

Figure 5-8. Example: Manual Rise Time and Fall Time Measurement
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Comments

Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 5-2).

30 OUTPUT 70905; "CORR3:AFAC 10" Set input 3 probe attenuation
factor at 10:1.

40 OUTPUT 70905; "VOLT3:RANG:PTP 2" Set input 3 full scale vertical range

to 2 volts (expected input is 1.5V).

S0 OUTPUT 7090S;"SWE:TIME:RANG 200E-9" Set full scale horizontal range to
200 ns (twice the expected

period).

55 OUTPUT 70905;"TRIG:SOUR INP3" Trigger source to input 3.

60 OUTPUT 70905;"TRIG:SLOP POS" Trigger slope to positive.

70 OUTPUT 70905;"TRIG:LEV 0.75" Trigger level to 0.75 volts (one-
half the expected input).

80 OUTPUT 70905;"CONF:VOLT:RTIM 20, 80, (RINP3) "
Configure input 3 for rise time
measurement, with thresholds of
20/80%.

90 OUTPUT 70905;"CONF:VOLT:FTIM 20, 80, (GINP3)"
Configure input 3 for a fall time
measurement, with thresholds of

20/80%.

100 OUTPUT 70905; “READ:VOLT RTIM?" Read rise time measurement
results.

110 ENTER 70905;Rise_Results Enter measurement results.

120 OUTPUT 70905;"READ:VOLT FTIM?" Read fall time measurement
results.

130 ENTER 70905;Fall_Results Enter measurement results.

140 PRINT Rise_ Results;Fall Results Print results.

150 END Terminate program.

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating a measurement, and remain connected
until the measurement is terminated.

Probe Attenuation Factor. Probe attenuation factor should be
entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
the vertical and trigger parameters to compensate for the entered factor.

Range. Both vertical (VOLTage) and horizontal (SWEep) RANGe
parameters are specified for full scale axis, and not per division
values.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion

criteria. Under certain circumstances, a single measurement can take
many hours to complete. See Appendix C, Optimizing Measurements,
for additional information on measurement techniques.

Measurement Parameters. Parameters for both rise time and fall
time must be sent with each command, even if the parameters are
identical for both measurements. After a measurement has been
READ?, the parameter is returned to the default condition (10%/90%) for
any other measurements.
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Measurement voltage of a signal connected to Input 4. The expected input is 10Vrms
(at 50Q).at 1 kHz Because the input is greater than the maximum
input voltage allowed, a 10:1 at 1MQ probe is used. Because of the
impedance mismatch, the approximate measurement result (at 50Q)

will be calculated.

Example: AC Voltage This example uses the Oscilloscope module to measure the AC RMS ‘

Caution MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to any of the four input connectors is 5 Vrms at 50Q or +250 V
(dc+peak ac<10 kHz) at 1MQ using a 1:1 Probe.

Notes For the example, the parameters are setup using autoscale, then
adjusted as required. Disconnect any signal on inputs 1, 2, and 3.

20

SOURCE

10 Vrms
1 kHz

©®EEO0FOI v

50 Q 10:1 PROBE COMMAND OSCILLOSCOPE
OUTPUT 1MQ MODULE MODULE

ED (=121

Figure 5-9. Example: AC Voltage Measurement
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Comments

Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 5-2).

30 OUTPUT 70905; "CORR4 :AFAC 10" Set input 4 probe attenuation
factor at 10:1.

40 OUTPUT 70905;"SYST:AUT" Perform an Autoscale.

50 OUTPUT 70905;"SWE:TIME:RANG SE-3"  Set full scale horizontal range to
5ma (to present five cycles).

60 OUTPUT 70905;"MEAS:VOLT:AC (QINP4)"
Configure input 4 for AC voltage

measurement,
70 ENTER 70905;Results Enter measurement results.
80 LET Results_A = Results/2 Calculate the measurement
results due to impedance
mismatch.
90 PRINT "Results A" Print measurement results.
100 END Terminate program.

Signal Connection. An input signal must be connected to the
Oscilloscope before initiating a measurement, and remain connected
until the measurement is terminated.

Probe Attenuation Factor. Probe attenuation factor should be
entered before the range and offset parameters. Setting the probe
attenuation factor does not change the input sensitivity, but does scale
the vertical and trigger parameters to compensate for the entered
factor.

Range. Both vertical (VOLTage) and horizontal (SWEep) RANGe
parameters are specified for full scale axis, and not per division
values.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.

Input Mismatch. Because the expected input is 10Vrms at 50Q, and a
10:1 1IMQ probe is used, there is a mismatch at the input of the
Oscilloscope. The returned measurement result is halved to
compensate for the mismatch. While this will not provide an exact
representation of the source output into 500, the calculated result will
be very close.
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Example: Using The Oscilloscope is setup to perform an autoscale on a signal
a Backplane Trigger connected to input 1, then perform a frequency measurement when '
triggered from TTL Trigger bus line 5. The input signal is
unknown.

Caution MAXIMUM INPUT VOLTAGE. The maximum voltage that can be
applied to any of the four input connectors is 5 Vrms at 500Q or +250 V
(dc+peak ac<10 kHz) at 1IMQ using a 1:1 Probe.

Note For the example, the parameters are setup using autoscale, then
adjusted as required. Disconnect any signal on inputs 2, 3, and 4.

OSCILLOSCOPE _| N
MODULE E:l/
COMMAND ofs
MODULE : °¢/
SOURCE g o0
o
[o2 ®
o O
l.gn:
OUTPUT TTLTrg5

Figure 5-10. Example: Using the Backplane TTL Trigger

The example is written using:

* an HP-IB select code of 7, primary address of 09, and
secondary address of 05 for the Oscilloscope

* an HP-IB select code of 7, primary address of 09, and
secondary address of 00 for the Mainframe

¢ an HP Series 200/300 Computer with HP BASIC
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Execute:

10 OUTPUT 70905;"*CLS" Clear status.

20 OUTPUT 70905;"*RST" Resets the Oscilloscope to its
default state (table 3-2).

30 OUTPUT 70905;"SYST:AUT" Perform an autoscale.

40 OUTPUT 70905;"TRIG:SOUR TTLT5" Trigger on TTL trigger bus line 5.

50 OUTPUT 70905;"INIT:CONT ON"™ Set to initiate @ measurement

when a trigger is received.

60 OUTPUT 70900;"OUTP:TTLTS:STAT ON" Enables the command module to
output a trigger on TTLTrg line 5.

70 OUTPUT 70900;"OUTP:TTLT5:SOUR INT" Set the command module trigger

source.
80 OUTPUT 70900;OUTP:TTLTS: IMM" Cause a Trigger (TTL trigger bus
lines).
90 OUTPUT 70905;"CONF:VOLT:FREQ (RBINP1)"
Configure for a frequency
measurement.
100 OUTPUT 70905;"FETC:VOLT:FREQ?" Perform frequency measurement
and return measurement results.
110 ENTER 70905;Results Enter measurement results.
120 PRINT Results Print measurement results.
130 END Terminate program.

Comments Multiple Signal Connection using Autoscale. When more than
one Oscilloscope input is connected to a signal source, initiating
autoscale will setup the Oscilloscope controls using the signal
connected closest to input 1. If a signal is not found on input 1 then
input 2 is used, if a signal is not found on input 2 then input 3 is used,
ete.

Triggering TTL Trigger line 5. Any instrument in the mainframe
can send a trigger on TTLTrg line 5 using the QUTPut:TTLTrg
command. The example uses the Control Module to send the trigger
after receiving the *TRG command.

After Triggering. After the trigger is received, the frequency
measurement is initiated, and the results are returned.

Measurement Time. The time it takes to complete a measurement is
dependent on the input signal, acquisition type, and completion
criteria. Under certain circumstances, a single measurement can
take many hours to complete. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.
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Recalling and Saving This section contains information about saving and recalling
States current Oscilloscope module states.

Storing States The *SAV <numeric_state> command saves the current instrument
state. The state number (1-4) is specified in the <numeric_state>
parameter. All of the Oscilloscope and measurement setup
parameters are saved.

Recalling States The *RCL <numeric_state> command recalls a previously saved or
existing state.

¢ Enter the number 0 in the <numeric_state> parameter to recall
the configuration prior to executing the AUToscale or *RCL
commands.

¢ Enter the number (1-4) in the <numeric_state> parameter of the
desired saved state. If *SAV was not previously executed
using the selected number, the Oscilloscope module will
generate an error.
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Recalling and Storing This section contains information about recalling and storing
Waveforms current Oscilloscope module waveforms. These controls allow for:

* Storing
¢ Turning on input connectors

¢ Turning off input connectors

¢ Erasing
¢ Merging
Note The following discussion is intended to provide only a brief overview

of the necessary commands required for basic operation. For a
complete list and description of these commands, see Chapter 6,
TRACe subsystem for more information.

Storing Waveforms

The TRACe[:DATA] command is used to save an active, previously
stored, or calculated waveform in a non-volatile waveform memory
location. The following waveforms are available for viewing:

INPut 1-4 - active waveform from input 1-4
. WMEMory 1-4 - stored in waveform memory (non-volatile)
MATH 1-2 - calculated waveform (+,—x)

You store a waveform with the following command:

TRAC xxx,yyyy {(xxx = memory destination WMEM 1-4 and
yYyy = source waveform INP1-4, WMEM 1-
4, or MATH1-2)

Note Whatever is present at the specified source (waveform, baseline, etc)
is what will be saved in the specified memory destination.

Turning Inputs ON/OFF

The [SENSe:JINPut[:STATe] command is used to enable or disable an
input waveform. You select an input waveform with the following

command:
INPn xxx (n = Input number and xxx = ON or OFF)
Note All unused inputs should be blanked. See Appendix C, Optimizing

Measurements, for additional information.
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Erasing Waveforms

The TRACe[:DATA] command is used to erase the contents of pixel .
memory. You erase pixel memory with the following command:

TRAC xxx,0 (xxx = PMEM 1-2)
Merging Waveforms

The TRACe[:DATA] command is used to merge the contents of pixel
memory 0 with the current contents of pixel memory 1 or 2. You
merge pixel memories with the following command:

TRAC xxx,PMEMO (xxx = PMEM 1-2)
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Querying the
Oscilloscope

This section summarizes the query commands you can use to
determine the configuration or state of the Oscilloscope. All
commands end with the "?" which puts the data into the output buffer
where you can retrieve it to your computer. See Chapter 4 for more

information.

Unless otherwise specified, <n> is the input number (1-4).

Query

CALCulate
:DATA?
:MATH<n>:STATe?

CALibration
:REPort? INPut<n>

TINULI?

CONFigure?
FETCh[[:SCALar]:VOLTage[:<xxx>])?

FORMat
[:DATA]?

INITiate
:CONTinuous?

MEASure[:SCALar]:VOLTage
‘AC? [(@yyyn)]

:AMPLitude? [(@yyyn)]
[DCJ? [(@yyyn)]
:DCYCle? [<xxx>][(@yyyn)]
:(FALL
:OVERshoot? [(@yyyn))
:PREShoot? [(@yyyn)]

TTIME? [<x] [(@yyyn))

:FREQuency? [(@yyyn)]

[FTIMe? [<xxx>] [(@yyyn)]

:HIGH? [(@yyyn)]

Description

Calculate subsystem queries
Calculation data (last executed)
Math state, where n is the math number

CALibration subsystem queries

Calibration report, where n is the input
number

Current time null values for input pairs 1-2, 1-
3,and 14

Last configured measurement
Configured measurement results, where xxx
is the measurement

Format subsystem queries
Waveform data format selection

Initiate subsystem queries
Initiate continuous state

Measure subsystem queries

Measure AC RMS voltage and return results,
where yyyn is the source

Measure voltage amplitude and return
results, where yyyn is the source

Measure DC voltage and return results,
where yyyn is the source

Measure duty cycle and return results,
where yyyn is the source and xxx is the
referance

Measure overshoot (falling edge) and return
results, where yyyn is the source

Measure preshoot and return results, where
yyyn is the source

Measure fall time and return results, where
yyyn is the source and xxx are the upper
and lower thresholds

Measure frequency and return results, where
yyyn is the source

Measure tall time and return results, where
yyyn is the source and xxx are the upper
and lower thresholds

Measure high voltage and return results,
where yyyn is the source
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Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the input number (1-4).

Query
MEASure[:SCALar]:-VOLTage
LOW? [(@yyyn))

:MAXimum? [(@yyyn)]

:MINimum? [(@yyyn)]

:NDUTycycle? [<xxx>][(@yyyn)]

NWIDth? [<xxx>][(@yyyn)]

:PDUTycycle? [<xxx>][(@yyyn)]

:PERiod? [(@yyyn)]
PWIDth? [<xxx>][(@yyyn)]
:RISE
:OVERshoot? [(@yyyn)]
:PREShoot? [(@yyyn)]

TIME? [<xxx>]] [(@yyyn))

‘RTIMe [<xxx>]] [(@yyyn)]

TMAXimum? [(@yyyn)]

:TMINimum? [(@yyyn)}

MEMory
‘VME
:ADDRess?
:MEASure
:ADDRess?
:STATe?
:SIZE?
:STATe?
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Description

Measure low voltage and return results,
where yyyn is the source

Measure maximum voltage and return
results, where yyyn is the source

Measure minimum voltage and return results,
where yyyn is the source

Measure negative duty cycle and return
results, where yyyn is the source and xxx
is the reference

Measure negative pulse width and return
results, where yyyn is the source and xxx
is the reference

Measure positive duty cycle and return
results, where yyyn is the source and xxx
is the reference

Measure period and return results, where
yyyn is the source

Measure positive pulse width and return
results, where yyyn is the source and xxx
is the reference

Measure overshoot (rising edge) and return
results, where yyyn is the source

Measure preshoot (rising edge) and return
results, where yyyn is the source

Measure rise time and return results, where
yyyn is the source and xxx are the upper
and lower thresholds

Measure rise time and return results, where
yyyn is the source and xxx are the upper
and lower thresholds

Retumn time at maximum voltage, where yyyn
is the source

Return time at minimum voltage, where yyyn
is the source

Memory subsystem queries
Memory address selected

Memory measurement address selected
Memory measure state

Memory size

Overall VME memory state



Querying the Oscilloscope — Continued

Unless otherwise specified, <n> is the input number (1-4).

Query
OUTPut

(ECLTrg<xxxx>[:STATe]?

:EXTernal[:STATe]?
[:STATe)?
TTLYrg<xxxx>[:STATe]?

READI[[:SCALar]:VOLTage[:<xxx>]]?

[SENSe:]
AVERage
:COUNt?
[:STATe)?
-TYPE?
CORRection<n>

:AFACtor?
INPut<n>

:COUPIing?

:FILTer
[:LPASS][:STATe]?
:HPASs[:STATe]?

:IMPedance?

[:STATe)?

SWEep

:POINts?
:COMPlete?

:TIME
:CENTer?
:DELay?

:LINK?
:RANGe?
:SPAN?
:STARt?
:STOP?

VOLTage<n>

:RANGe
:LOWer?
:OFFSet?
[:PTPeak]?
:UPPer?

Description

Output subsystem queries

ECL trigger bus line state, where xxxx is line
number

Front panel trigger connector state

Overall output state

TTL trigger bus line state, where xxxx is line
number

Perform a configured measurement and
retumn results, where xxx is the
measurement

Sense subsystem queries

Average subsystem queries

Acquisition count vailue

Acquisition type (average)

Acquisition type (scalar and envelope)

Correction subsystem, where n is the input
number -

Input's probe attenuation

Input subsystem, where n is the input
number

Input's coupling

Input's low pass filter state
Input's high pass filter state
Input's impedance value
Input’s state

Sweep subsystem
Acquisition points value
Acquisition complete value

Swaeep center value

Time base delay value

Delay reference selection

Time base full scale range value

Time base full scale range value

Sweep start value

Sweep stop value

Voltage subsystem, where n is the input
number

input's lower range value
Input's offset value

Input's full scale range value
Input's upper range value
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Querying the Oscilloscope — Continued

5-48

Unless otherwise specified, <n> is the input number (1-4).

Query

STATus
:OPERation?
:QUEStionable?

:CALibration?
:INPut<m>?
:AD?
:DELay?
:GAIN?

:HYSTeresis?

:LTRigger?
‘OFFSet?
TNULI?
‘TRIGger?
:DCALibration?
:PROBe?
:TEST?
:ACQuisition?
:AD?
:ATRigger?

:DA?
LTRigger?

:TiIMebase?

:INTerpolator?

:RAM?

:ACQuisition?

:DISPlay?
:NVOLatile?
:SYSTem?
:ROM?
:NPRotect?
:SYSTem?

SYSTem
:ERRor?
:LANGuage?
:SET?
:VERSion?

TRACe
[:DATA}? <xxx>

:POINts? <xxx>

:PREamble? <xxx>

TRIGger
:ECOunt?
:HYSTeresis?
:LEVel?
:SLOPe?
:SOURce?
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Description

Status subsystem commands

Operation event register value (trigger)

Questionable event register value

Calibration event register value

Input's event register value

Input's AD event register value

Input's delay event register value

Input’s gain event register value

Input's hysteresis event register value

Input's logic trigger event register value

Input’s offset event register value

Input's time null event register value

Input's trigger event register value

Default calibration event register value

Probe event register value

Test event register value

Acquisition test event register value

Acquisition test AD event register value

Acquisition test analog trigger event register
value

Acquisition test DA event register value

Acquisition test logic trigger event register
value

Acquisition test time base event register
value

Time base interpolator event register value

RAM test event register value

Acquisition RAM test event register value

Display RAM test event register value

Non-volatile RAM test event register value

System RAM test event register value

ROM test event register value

Non-protected RAM test event register value

System ROM test event register value

System subsystem queries
Error number and message
Programming language selected
Setup data (block)

SCPI revision (date and number)

Waveform data (block), where xxx is the
source

Waveform data points value, where xxx is
the source

Preamble (block), where xxx is the source

Trigger subsystem queries
Trigger holdoff value (events)
Trigger noise reject selected
Trigger level value

Trigger slope selected
Trigger source selected

.



Contents

Chapter 6 — Oscilloscope SCPI Command Reference

USING This CRAPLET .....coeoeeeeeieiieeceectieeeereeeeeeeseeeeesssessessensessssessesessessnes 61
Command TYPES ....c.ccceereerevireeerereertieeeeeneeeeesseeseeesessessesessessessssseressssans 61
Common Command FOrmat ..........cccoeeeeueeeneveenoueeseeseeeeeeseeeresesessssssens 61
SCPI Command FOrmMat ............cocevueieiereeeeeereesereeresreersssessssesessessssenns 6-1
Command Separator .............cceoceieeiieieieeeeeeeeeeeeeeeeeeeeeeeresessessesans 62
Abbreviated Commands ...........c.coeoeeeuvnieneeeeeeeeeeeeereeeeeeeesee e eenn 62
Implied COMMANAS .......coovveeeieiieeeereeereeeeeeeeeeeseessseseeessessesssssssssessnns 62
Parameters ............ccvirvvreniueriecnresreninecssneeseresssssseessenssossssssssssessessesnes 63
Linking Commands ..........ccocueeuereeerieieiceeeceteeeieeteneeeeeseesesesseesessessenes 64
SCPI Command Reference ..........ooeeveerieeeeveereeeereeseseereesessessessesssssons 64
ABORL SUDSYSLIM .....coevuiirinrirtenreeeeeniiieisiece e cssnesasensseesseessessssensessensens 65
CALCulate SuDSYSLEM ..........ccocveuveeeerireireeneeeeeeeeeeeeeeneeeeeesessesessessesessesees 66
CALibration Subsystem ...........cccccevvuereiereeerceeeneerreeeseeseesresssessesessnsssens 6-10
CONFigure Subsystem ...........cccoeiouieineieeeeeereseeeeneeeeeseeseeeeeessesseneenson 6-17
CONFigure? SubSYStEM ........ccceveeeirueeieirrereeeeseeneeeessessssssesssssssessesseons 6-18
FETCh? Subsystem .......ccccoovuieieeeeieeeiiceeeeceneeeeeteecereeseeeesesssssssesesaans 651
FORMat SubsyStem ........cccouvmeeevieereiinieinteeceeeene e eeeeeeaee e eesseseeseseenese s 653
INITiate SubSyStem .........ccccceeveereiereieeeieceeestteeeeeeeeneesaeseesesssessesesenens 6-55
MEASUre SubSYStem ..........c.covueeuivviienienceeceeeeeeesessessesneseseseseessessssens 658
MEMOory SubSystem .........cc.cveeeivieeieieiceeiereeeeeeereesseeesseerssersssessesssessens 693
OUTPuUt SUDSYSLEM .....cocviuiriveeeeieeerectieeeeeesee e essseseeeseessensesesseseessenens 6-101
READ? SubSYSBLem .......ccoovivuirereererrernnenereteeeeseeseeeeeesssssssssessessssesssssssssens 6-106
[SENSe:] SubSYStem ......cccoveeeeereeieeiineeeeeeeeeeeeeeeeeeeeeeeeessesseeeesaseeesasseneeens 6-108
AVERage Subsystem ..........cocoveeererermveerienicreneceeeseeseesssensseesssessnns 6-109
CORRection Subsystem ............cccoeeeeevivrieeecneeeeeeeresenseeessensesssseeseans 6-113
INPut SubSYStem .......cconreiiiririictineiteceiee e eeeeeeenesereeneeseseesesseseseeas 6-115
SWEeD SUbSYStEM .......couevuieeeierrereenrieetieceeeeneeseeeessesssessessesssssesessesaes 6-120
VOLTage Subsystem ..........cccoeeveeeeeeiinnieeeiteeeeeceneeseresesseessssssreseseeenns 6-130
STATUS SUDSYStEM ...cccoveerevirrirrreeereeeriiiceee e e eeeseesessessesessssessesesseses 6-136
SYSTem Subsystem ......c...ccocoevieveeeeieiieneeeeceeeee e seee e eeeesese s essesessennen 6-172
TEST Subsystem ......c.cocceiveeiieeieeeceeeeeicreete e ceeseeeseseeeeeeessessessesesensssens 6-178
TRACE SubSYStem ......cocooueiiieiieeeeeeeeeeeeeeeee e e e e eeeesressesseesressesaesseen 6-181
TRIGger SubSystem .........cccuivueeieviieieieceeeseeeeeeeseeeeseessessesssnesessesneons 6-189
Command Cross Reference to COMP Commands .......ccoooevvevveveeevevnnnnn. 6-194
Common Command Reference ............ocooeeeeeueenieeeeeeeveeseeneeserenseesessesens 6-199
Command Quick Reference ...........cccooueeeeeevmeeeeeiereeeeeeeeeeeeeeeeee oo 6-201
SCPI Commands Quick Reference ...........coccoovveeveeeeeeereeeeeeevenen, 6-201
IEEE 488.2 Common Commands Quick Reference .........ccoccovvvvevenn.. 6211



® 6
Oscilloscope SCPI Command Reference

e,

Using This Chapter This chapter describes Standard Commands for Programmable
Instruments (SCPI) commands and summarizes IEEE 488.2 Common
(*) commands applicable to the Oscilloscope module.

See the HP E1405 User's Guide for additional information on SCPI
and common commands. This chapter contains the following

sections:
* Command TYPES .......cccveeeeeeieeeeeeereieereceerseceareenoseeseenns Page 6-1
* SCPICommand Reference ............ccceeevveeveeennerenercunenns Page 6-4
¢ Command Cross Reference to COMP commands ..... Page 6-194
¢ Common Command Reference ..............cccoeuuuuenn...... Page 6-199
¢ Command Quick Reference ...........ccceeevuvvervrneunn..... Page 6-201
Command Types Commands are separated into two types: IEEE 488.2 Common

Commands and Standard Commands for Programmable Instruments
(SCPI) Commands.

Common Command The IEEE 488.2 standard defines the Common Commands that

Format perform functions like reset, self-test, status byte query, etc. Common
‘ commands are four or five characters in length, always begin with
the asterisk character (*), and may include one or more parameters.
The command keyword is separated from the first parameter by a
space character. Some examples of Common Commands are shown
below:

*RST *CLS *STB?

SCPI Command The SCPI commands perform functions like setting parameters,

Format performing measurements, querying instrument states, and
retrieving data. A subsystem command structure is a hierarchical
structure that usually consists of a top level (or root) command, one or
more lower level sub commands, and their parameters. The
following example shows part of a typical subsystem:

[SENSe:]
INPutenumber>
:COUPling AC|DC
:IMPedance?

[SENSe:] is the root command, INPut is the second level sub command
with <number> as a parameter, and :COUPling and :IMPedance? are
third level commands/queries with ACIDC as a parameter.
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Command Separator

Abbreviated Commands

Implied Commands

A colon (:) always separates one command from the next lower level
command as shown below:

[SENSe:]INPut<cnumber>:IMPedance?

Colons separate the root command from the second level command
(ISENSe:]JINPut), and the second level from the third level query
(INPut<number>:IMPedance?).

The command syntax shows most commands as a mix of upper and
lower case letters. The upper case letters indicate the abbreviated
spelling for the command. For shorter program lines, send only the
abbreviated form. For better program readability, you may send the
entire command. The instrument will only accept either the
abbreviated form or the entire command.

For example, if the command syntax shows IMPedance?, then IMP?
and IMPEDANCE? are both acceptable forms. Other forms of
IMPedance?, such as IM? will generate an error. You may use upper
or lower case letters. Therefore, IMPEDANCE? and IMPeDaNcE? are
acceptable.

Implied commands are those which appear in square brackets ([ 1) in
the command syntax. (Note that the brackets are not part of the
command and are not sent to the instrument.) Suppose you send a
root level and second level command, but do not send the third level
implied command. In this case, the instrument assumes you intend
to use the implied command and it responds as if you had sent it.
Examine the portion of the [SENSe:] subsystem shown below:

[SENSe:]
INPut<number»>
:COUPling AC|DC
:IMPedance?

The first level command [SENSe:] is an implied command. To query
the instrument’s input 1 impedance selection, you can send either of
the following command statements:

[SENS:]JINP1:IMP? or INP1:IMP?
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Parameters

Parameter Types. The following table contains explanations and
examples of parameter types you might see later in this chapter.

Parameter Type Explanations and Examples

Numeric Accepts all commonly used decimal representations
of numbers including optional signs, decimal points,
and scientific notation.

123 or 1.23E2; -123 or -1.23E2; .123, 1.23E-1, or
1.23000E-01.

Accepts all commonly used suffixes with decimal
representations of numbers including optional signs,
and decimal points.

.123S or 123MS; 12340HM or 1.234KOHM.
Voltage = "UV" for E-6, "MV" for E-3, "V" for
EO, "KV" for E3.
Percent = “PCT.

Ohms = “OHM", "KOHM" for E3, "MOHM" for
E6.

Frequency = “HZ" for EO, "KHZ" for E3, "MHZ" for
E6, "GHZ" for E9.

Time = *PS" for E-12, "NS" for E-9, "US" for
E-6, "MS" for E-3, "S" for EO.

Special cases include MIN and MAX.

MIN (selects minimum value available), and MAX
(selects maximum value available).

Boolean ﬁepresents a single binary condition that is either true
or false.

1 orON; 0 or OFF

Block Definite block program data format specified in IEEE
488.2.

Discrete Selects from a finite number of values. These
parameters use mnemonics to represent each valid
setting.

An example is the [SENSe:]INPut<n> Coupling
<mode> command where <mode> can be AC or DC.

Optional Parameters. Parameters shown within square brackets

([ )) are optional parameters. (Note that the brackets are not part of the
command and are not sent to the instrument.) If you do not specify a
value for an optional parameter, the instrument chooses a default
value. For example, consider the MEM:VME:ADDR? [<MIN | MAX>]
command. If you send the command without specifying a parameter,
the present external VME memory address is returned. If you send
the MIN parameter, the command returns the lowest address

available (2097152). If you send the MAX parameter, the command
returns the maximum address available (14647294). Be sure to place a
space between the command and the parameter.

SCPI Command Reference 6-3



Linking Commands

SCPI Command
Reference

Parameters Out of Range - Set to Limit. If an out of range
parameter is automatically adjusted to an acceptable value, bit 10 in
the STATus:QUEStionable register will be set true (1). For example,
if CORRection1:AFACtor 0.1 is entered, the value is set to 0.9 (lowest
available setting) and bit 10 is set to "1".

Linking IEEE 488.2 Common Commands with SCPI Commands.
Use a semicolon between the commands. For example:

*CLS;"RST;CAL:REP? INP1

Linking Multiple SCPI Commands. Use both a semicolon and a
colon between the commands. For example:

INP1:COUP AC;:SYST:ERR?

SCPI also allows several commands within the same subsystem to be
linked with a semicolon. For example:

CAL:SCAL:VERT;:CAL:SCAL:BCAL
or
CAL:SCAL:VERT;BCAL

This section describes the Standard Commands for Programmable
Instruments (SCPI) commands for the Oscilloscope module.
Commands are listed alphabetically by subsystem and also
alphabetically within each subsystem. Command guides are printed
in the top margin of each page. The left guide indicates the first
command listed on that page. The right guide indicates the last
command listed on that page. Where only a single command appears
on a page, the left and right guides will be the same.
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ABORt ABORt

ABORt The ABORt command is used to stop acquiring data for the active
waveform.
Subsystem Syntax ABORt

Example Stop acquiring data
ABOR Stop acquiring data

Comments e Restart Acquiring Data: Use the INITiate command to start
data acquisition.

e Related Commands: INITiate:CONTinuous.

e *RST Condition: After a *RST, the instrument acts as though
an ABORt has occurred.
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CALCulate
CALCulate

Subsystem Syntax

:DATA?

Example

Comments

CALCulate:DATA?

The CALCulate command subsystem defines three functions that use
signals acquired on INPuts 1 to 4 or stored in WMEMories 1-4 as
operands to create altered waveforms. The selected input is enabled
when defined as an operand. Two different functions (MATH1 and
2) can be specified. The results are read using the DATA? query, and
can be transferred into waveform memory using the TRACe[:DATA)
command.

CALCulate[:STATe] acts like the master switch for the CALCulate
subsystem. If the MATH 1 or 2 states are on, a math function will
ONLY occur when the CALCulate[:STATe] is set to ON.

CALCulate
:DATA?
:MATH<number>
(:EXPRession] <function>
:STATe <mode>
:STATe?
:STATe <mode>
:STATe?

CALCulate:DATA? returns the calculated results of the last math
operation performed. The data is sent to the output buffer.

Query results of last math function

dimension statement String for data
CALC:STAT ON Enable the calculate
subsystem
CALC:MATH1:STAT ON Enable math 1 state
CALC:MATH1 (INP1-INP2) Subtract signal present on

input 2 from signal present on
input 1, retain as math 1

CALC:DATA? Query instrument to return
results

enter statement Enter math results into
computer

* Reading MATH 1 or 2 Results. The results of the last function
performed are read using the DATA? query. Math 1 or 2 results
can be selectively read into wave memory using the
TRACe[:DATA]? command.

* Returned Format: IEEE definite block format.
e Related Commands: TRACe[:DATA], FORMat[:DATA].
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CALCulate:MATH[:EXPResslon]

:MATH[:EXPRession]

Parameters

Example

Comments

CALCulate:MATH[:EXPRession]

CALCulate:MATH<number>[:EXPRession] <function> is used
to algebraically sum (+), subtract (), or multiply (*) two defined
operands (sources). Results are retained in the MATH number
specified.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none

function discrete (<source> + <source>)] none

(<source> - <source>)|
(<source> * <source>)

source discrete INPutn (n=1 to 4)
WMEMoryn (n=1 to 4)

Algebraically sum input 1 with input 2 and retain results in
mathl

CALC:MATH1 (INP1-INP2) Subtract signal present on
input 2 from signal present on
input 1, retain as mathl

Performing Math Functions: MATH:STATe must be ON
before calculations can be performed.

¢ Math Number: Used to specify where math results are retained.
Resulting waveform can be read using the CALCulate:DATA?

query.

* Specifying Function: Three choices are used to specify the
source(s) and math function to be performed. Parentheses "( )"
are used to specify individual functions.

(source - source) is used to algebraically subtract two
defined operands.

(source + source) is used to algebraically add two defined
operands.

(source * source) is used to algebraically multiply two
defined operands.

* Specifying Source: Inputs 1-4 and/or waveform memories 1-4
can be defined as the operands for the math function.

* Related Commands: CALCulate:DATA?,CALCulate:STATe,
CALCulate:MATH:STATe.

e *RST Condition: MATH1 and 2 default to INPutl+INPutl.
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CALCulate:MATH:STATe

:MATH:STATe

Parameters

Example

Comments

:MATH:STATe?

Parameters

Example

CALCulate:MATH:STATe?

CALCulate:MATH<number>:STATe <mode> enables or disables
the specified math function.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 1or2 none

mode boolean OFF|OjON|1 none

Enabling math 1 function
CALC:MATH1:STATE ON Enable math function 1

¢ Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

e *RST Condition: Both MATH1 and 2 default to OFF.

CALCulate:MATH<number>:STATe? returns a value to show

whether use of the math function is enabled (ON) or disabled (OFF).
The value is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
number numeric tor2 none

Querying the math function 1 state

dimension statement String for data
CALC:MATH1:STAT ON Enable math function 1

CALC:MATH1:STAT? Query instrument to return math
function state

enter statement Enter value into computer
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CALCulate:STATe

:STATe

Parameters

Example

Comments

:STATe?

Example

CALCulate:STATe?

CALCulate:STATe <mode> enables or disables the CALCulate

subsystem. mode enables (ON 1) or disables (OFF10) all selected
MATH (1-2) functions.

Parameter Parameter Range of Values Defautt
Name Type Units
mode boolean ON|OFF|t[0 none

Enabling math 1 functions

CALC:MATH1:STAT ON Enable math 1
CALC:STAT ON Enable the calculate subsystem

e Selecting Math Functions: Use the
CALCulate:MATH<n>:STATe command to enable a specific
function. Use the CALCulate:STATe command to enable the
subsystem.

e *RST Condition: Defaults to OFF.

CALCulate:STATe? queries the present state of the CALCulate
subsystem. The query returns ON if the calculate subsystem is
enabled or OFF if the calculate subsystem is disabled. The value is
sent to the output buffer. See CALCulate:STATe command for more
information.

Query calculate subsystem state

dimension statement String for data

CALC:STAT ON Enable the calculate subsystem

CALC:STAT? Query instrument to return calculate
state

enter statement Enter value into computer
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CAlLibration
CAlLibration

Subsystem Syntax

CAlLlbration:PCALIbratlon:ATTenuatlon:BCALIbration

The CALibration command subsystem contains commands to
perform probe/self calibrations, and set input-to-input time nulls.

CALibration
:PCALibration
:ATTenuation
:BCALibration
:INPut<number>
‘TNULI
(INP1TO<number> <time>
:REPort? <input>
:SCALibration
:BCALibration
:DCALibration
:DELay <input>
:DOUTput <level>
:LTCalibration
‘TNULI <input_skew>
:VERTical
‘TNULI <valuel>,<value2>,<value3>
:TNULI?

:PCALibration:ATTenuation:BCALIbration

6-10

Example

Comments

CALibration:PCALibration:ATTenuation:BCALibration
performs an attenuation calibration on the input number specified by
the CAL:PCAL:ATT:INP<n> command. Instrument calibrates input
gain at the point connected to the DC Calibrator Output connector
(probe, cable, etc). Probe attenuation is then calculated from the
results, and a correction is automatically entered in the correct
CORRection<n>:AFACtor setting.

Perform attenuation calibration on input 4

This example calibrates the input gain on input 4. For example, a
10:1 attenuator probe is connected to the DC Calibrator Output
connector from the Input 4 connector.

CAL:PCAL:ATT:INP4 Attenuation calibration input 4

pause To connect probe to DC Calibrator
Output from Input 4 connector

CAL:PCAL:ATT:BCAL Perform attenuation calibration.

Correction automatically stored in
INP4:PROB

¢ Valid Calibration: Input gain is corrected using calculated
probe attenuation values from 0.9:1 to 250:1. If the measured
results cause the calculated attenuation factor to be out of this
range, an error will be generated.

* Related Commands: CAL:PCAL:ATT:INPut<n>,
CORRection<n>:AFACtor.
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CALlbration:PCALibration:ATTenuation:INPut CALlbration:PCALibration:TNULI:INP1TO

:PCALibration:ATTenuation:INPut

CALibration:PCALibration:ATTenuation:INPut<number>
selects the input number that will be calibrated when the
CAL:PCAL:ATT:BCAL command is executed.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 1t04 none
Example Set attenuation calibration input to 4
CAL:PCAL:ATT: INP4 Attenuation calibration input to 4
Comments ¢ Related Commands: CAL:PCAL:ATT:BCALibration.

:PCALibration:TNULI:INP1TO

CALibration:PCALibration:TNULLIN1PTO<number> <time> is
used to set the timing of inputs 2, 3, OR 4 to correspond with input 1.
Use to eliminate any time discrepancies between inputs and
minimize input to input skew variations. Use to manually adjust
any differences in cable length.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
number numeric 2104 none
time numeric ~50NS to +70NS S
Example Set time null from input 1 to 8 to 25 ns.

CAL:PCAL:TNUL:INP1TO3 25E-9 Inputlto3timenullto25
nsec

Comments ¢ Query Time Null: Use the CALibration:TNULI? query to return
current time null settings.

¢ CALibration:TNUL] Command: This command is similar to
the CALibration:TNULI? query, except the three time null values
can be entered separately.

* Related Commands: CALibration:TNULI.
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CALibration:REPort?

:REPort?

Parameters

Example

Comments

CAlLlbration:SCALIbratilon:BCALIbration

CALibration:REPort? <input> is used to query the current
calibration status of the instrument. Each input's status is queried
separately. The data is sent to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
input numeric INPutn (n=1 to 4) none

Query input 2 calibration results

dimension statement String to hold data
CAL:REPort? INP2 Query input 2 calibration results
enter statement Enter value into computer

Returned Format: The calibration results are returned in the
following format:

Input1 A/D X, Galn X, Oftset X, Hysteresls X, Trigger X,
Delay X, Loglec Trigger X
input2-4 A/D X, Gain X, Offset X, Hysteresis X, Trigger X,

Delay X, Time Null X

Where X is "P"=Passed, "F"=Failed, "D"=Defaulted,
"C"=Corrupted. If X prefixed by a "*", indicates a new ROM
revision without a recalibration.

Related Commands: CAL:SCAL:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL:TNULL.

:SCALibration:BCALlibration

CALibration:SCALibration:BCALibration is used to begin a self
calibration routine. The routine that is performed is dependent on the
SCALibration command configured prior to executing the
BCALibration command.

Begin a Logic Trigger Calibration

Example

Comments

CAL:SCAL:LTC Configure logic trigger calibration
CAL:SCAL:BCAL Begin logic trigger calibration

Self Calibration: If the BCALibration command is executed
without first defining the SCALibration routine to be performed, a
bit will be set in the STATus:QUEStionable register.

Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
SCALibration routine.

Related Commands: CAL:SCAL:VERTical,
CAL:SCAL:DCALibration, CAL:SCAL:DELay,
CAL:SCAL:LTCalibration, CAL:SCAL:TNUL], CAL:TNULI,
STATus:QUEStionable.
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CAlLibration:SCALIbration:DCALIbration CALibration:SCALIbration:DELay

:SCALibration:DCALIibration

CALibration:SCALibration:DCALibration is used to load
"default” calibration data. Default calibration data is set at the
factory and is dependent on the ROM revision currently installed.
This command should only be used by service personnel. Procedures
for performing this calibration are provided in the Service Manual.

Example Overwrite all existing calibration data with default
calibration data

CAL:SCAL:DCAL Configure for a default calibration
routine
CAL:SCAL:BCAL Load default calibration data

Comments * Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
default calibration routine.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.

:SCALibration:DELay CALibration:SCALibration:DELay <input> performs a delay
calibration on all four inputs, one at a time. Each input must be
connected to the AC Calibrator Qutput prior to executing the
calibration routine for that input. The results are stored and used by
the instrument to maintain measurement accuracy.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
input numeric INPutn (n=1 to 4) none

Example Chapter 5 contains an example on performing a delay
calibration

Comments « Calibration Results: Delay calibration results can be reviewed
using the CALibration:REPort? query.

¢ Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.
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CALibration:SCALIbration:DOUTput

CALibration:SCALibration:LTCalibration

:SCALibration:DOUTput CALibration:SCALibration:DOUTput <level> is used to set the
output level of the DC Calibrator output connector to 0 volts (ZVOLLt) or
5 volts (FVOLLt).

Parameters

Parameter Parameter Range of Values Default
Name Type Units
level discrete ZVOLL|FVOLt none

Example Set DC calibrator output connector to 5 V

Comments .

CAL:SCAL:DOUT FVOL  DC calibrator output to5V
*RST Condition: Defaults to ZVOLLt (0 volts).

:SCALibration:LTCalibration

CALibration:SCALibration:LTCalibration performs a logic
trigger calibration. Input 1 must be connected to the AC Calibrator
Output prior to executing the calibration routine. The results are
stored and used by the instrument to maintain measurement
accuracy.
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Example Chapter 5 contains an example on performing a logic trigger
calibration

Comments .

Prior to Logic Trigger Calibration Execution: Prior to
executing the logic trigger calibration routine, the calibration
results must be reviewed using the CALibration:REPort? query.
All four input calibration results must indicate "P" before the
logic trigger calibration can be executed.

Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

Calibration Results: Logic trigger calibration results can be
reviewed using the CALibration:REPort? query.

Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.
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CAlLlibration:SCALIbration:TNULI CALibratlon:SCALIbration:VERTIical

:SCALibration:TNULI CALibration:SCALibration:TNULI <input_skew> performs a
time null calibration on one set of inputs at a time. The results are
stored and used by the instrument to maintain measurement

accuracy.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
input_skew discrete INP1TO2JINP1TOS|INP1TO4 none

Example Chapter 5 contains an example on performing a time null
calibration

Comments e Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

e Calibration Results: Time null calibration results can be
reviewed using the CALibration:REPort? query.

* Related Commands: CAL:SCAL:BCALibration, CAL:REPort?.

:SCALibration:VERTical CALibration:SCALibration:VERTical performs a vertical
. calibration on all four inputs simultaneously. All inputs must be
connected to the DC Calibrator Output prior to executing the
calibration routine. The results are stored and used by the
instrument to maintain measurement accuracy.

Example Chapter § contains an example on performing a vertical
calibration

Comments ¢ Calibration Results: Vertical calibration results can be
reviewed using the CALibration:REPort? query.

e Calibration Protect Switch: The Calibration Protect switch
must be set to the UNPROTECTED setting prior to performing a
calibration routine.

* Related Commands: CALibration:SCALibration:BCALibration,
CALibration:REPort?.
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CALIlbration:TNULI

:TNULI

Parameters

Example

Comments

:TNULI?

Example

Comments

CAlLlbration:TNULI?

CALibration:TNULI <value_1>,<value_2>,<value_3> is used to
set the timing of inputs 2, 3, ANI 4 to correspond with input 1. Used to
eliminate any time discrepancies between inputs and minimize input
to input skew variations. Use to manually adjust any differences in
cable length.

Parameter Parameter Range of Values Default
Name Type Units
number numeric 2t04 none
value_1 numaeric —50NS to +70NS S
value_2 numeric ~50NS to +70NS S
value_3 numeric -50NS to +70NS S

Set time null to 25 ns from input 1 to 4

CAL:TNUL 0,0,25E-9 Input 1 to 4 time null to 25 nsec

Query Time Null: Use the CALibration:TNULI? query to return
current time null settings.

CALibration:TNUL] Command: This command is similar to
the CALibration:PCALibration:ATTenuation:TNULlI INP1TO
command, except all three time null values must be entered.

Related Commands: CAL:PCAL:TNUL] INP1TO.

CALibration:TNULI? returns the currently selected time nulls (in
seconds) for inputs 1 to 2, 1 to 3, and 1 to 4 respectively. The data is
sent to the output buffer. See CALibration:TNULI command for more
information.

Querying time nulls

CAL:TNUL O0,0,25B-9 Setinput 1to4time null to 25 nsec
CAL: TNUL? Query instrument to return time nulls
aenter statement Enter value into computer

Related Commands: CAL:SCAL:TNULI INP1TO, CAL:TNULIL.
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CONFigure
CONFigure

The CONFigure command subsystem sets up the instrument to
perform a specified measurement, but does not perform the actual

CONFigure

measurement. Use INITiate/FETCh[:<function>)?, or
READI(:<function>]? to initiate the measurement and read the results.

All measurements can be performed using the following methods:

The CONFigure[:SCALar):VOLTage command only configures
an input for a specific function, and DOES NOT PERFORM the
measurement. Use additional commands/queries
(READ[:<function>]?, or INIT/FETCl:<function>]?) to perform the
measurement and read the result is necessary.

The MEASure configures an input for a specific function,
performs the measurement, and returns the results.

[:SCALar] specifies that a single value, not an array of
readings, will be taken. :VOLTage specifies that the voltage
characteristics of the signal will be measured.

The illustration below shows the point(s) where measurements are
taken.
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2
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SCPI Command Reference 6-17



CONFigure CONFigure
Subsystem Syntax CONFigure?
CONFigure[:SCALar]
:VOLTage
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:AC (<channel_list>]

:AMPLitude [<channel_list>]

:[(DC] [<channel_list>]

:DCYCle [<reference>)<channel_list>)
:FALL

:OVERshoot [<channel_list>)
:PREShoot [<channel_list>]
TIME [<lower_limit>[,<upper_limit>]] (<cchannel_list>]

:FREQuency [<channel_list>]

:FTIMe [<lower_limit>[,<upper_limit>]] [<channel_list>]
:HIGH [<channel_list>]

:LOW [<channel_list>]

:MAXimum [<channel_list>)

:MINimum [<channel_list>]

:NDUTycycle [<reference>)[<channel_list>]
:NWIDth [<reference>l{<channel_list>]
:PDUTycycle [<reference>)l<channel_list>]
:PERiod {<channel_list>]

:PWIDth [<reference>)[<channel_list>]
:RISE

:OVERshoot [<channel_list>]
:PREShoot [<channel_list>)
TIME [<lower_limit>{,<upper_limit>]] [<channel_list>]

:RTIMe [<lower_limit>[,<upper_limit>]) [<channel_list>]
TMAXimum [<channel_list>]
TMINimum [<channel_list>]

CONFigure? CONFigure? is used to return the last configured measurement.

Example Configure input 1 for an AC RMS voltage measurement

dimension statement String for data
CONF:VOLT:AC (@INP1) Configure input 1 for an AC RMS

CONF?

enter

Voltage measurement

Instrument returns last configured
measurement

statement Enter value into computer

Comments ¢ Returned Results: Returns the last configured measurement,
including parameters and channel_list (e.g. "CONF:VOLT:AC
(@INP1)").

SCPI Command Reference



CONFigure:AC

:AC

Parameters

Example

Comments

CONFigure:AC

CONFigure[:SCALar]:VOLTage:AC [<channel_list>] is used to
configure the source specified by channel_list for an AC RMS voltage
measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4))
MATHnN (n=110 2)

Configure input 1 for an AC RMS voltage measurement

CONF:VOLT:AC (QINP1) Configure input 1 for an AC RMS
Voltage measurement

e Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

e Oscilloscope Setup: The AC RMS Voltage measurement is
made using the the first cycle present. If a complete cycle is not
present, the AC RMS value of all data points is calculated.

* Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the AC RMS voltage (with 0
volts as the reference) of the source specified.

* Related Commands: READ?, INITiate, FETCh?.
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CONFlgure:AMPLItude

:AMPLitude

Parameters

Example

Comments

CONFligure:AMPLItude

CONFigure[:SCALar]:VOLTage:AMPLitude [<channel_list>] is
used to configure the source specified by channel_list for an Amplitude
voltage measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPuUtn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATH~N (n=1 to 2)

Configure waveform memory 2 for an amplitude voltage
measurement

CONF:VOLT: AMPL (@WMENM2) Configure waveform memory
2 for an Amplitude Voltage
measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

e Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

e Oscilloscope Setup: Amplitude voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the amplitude voltage (with 0
volts as the reference) of the source specified.

e Measurement Method: The method the instrument uses to
determine voltage amplitude is to measure HIGH and LOW, then
calculate voltage amplitude as follows:

voltage amplitude « HIGH - LOW
* Related Commands: READ?, INITiate, FETCh?.
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CONFigure[:DC]

[:DC]

Parameters

Example

Comments

CONFigure[:DC]

CONFigure[:SCALar):VOLTage[:DC] [<channel_list>] is used to
configure the source specified by channel_list for a DC voltage
measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none

WMEMoryn (n=1 to 4)]
MATHN (n=1t0 2)

Configure input 3 for a DC voltage measurement

CONF:VOLT (RQINP3) Configure input 3 for a DC Voltage
measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

* Oscilloscope Setup: DC Voltage measurement is made using
the first cycle present. If a complete cycle is not present, all
- currently acquired data points are averaged.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the DC voltage (with 0 volts
as the reference) of the source specified.

* Related Commands: READ?, INITiate, FETCh?.
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CONFigure:DCYCle

:DCYCle

Parameters

Example

Comments

CONFlgure:DCYCle

CONFigure[:SCALar]:VOLTage:DCYCle
[<reference>)[<channel_list>] is used to configure the source

specified by channel_list for a Duty Cycle measurement.

Parameter Parameter Range of Values Default
Name Type Units
reference numeric 0to 100 PCT
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4))|
MATHN (n=1 to 2)

Configure input 4 for a duty cycle measurement at 40%

CONF:VOLT:DCYC 40, (@INP4) Configure input 4 for a Duty
Cycle measurement at 40%

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> — when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (250,000 volts) by specifying "V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONFY :VOLT:DCYC 0.2V, (@XXX)

Oscilloscope Setup: In order to perform a Duty Cycle
measurement, a8 minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Duty Cycle is
determined at the specified reference level on the waveform.
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CONFigure:DCYCle

CONFIigure:DCYCle

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the duty cycle of the source
specified.

Measurement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

duty cycle = + pulse width/period

DCYCle versus PDUTycycle:
CONFigure[:SCALar):VOLTage:DCYCle command is identical to
the CONFigure[:SCALar):VOLTage:PDUTycycle command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar}:VOLTage:PDUTycycle.
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CONFigure:FALL:OVERshoot
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:FALL:OVERshoot

Parameters

Example

Comments

CONFigure:FALL:OVERshoot

CONFigure[:SCALar):VOLTage:FALL:OVERshoot {<channel_list>] is
used to configure the source specified by channel_list for an Overshoot
measurement on the falling edge of the waveform.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 10 4)|
MATHN (n=1 10 2)

Configure math function 2 for an overshoot measurement on
the falling edge of the waveform

CONF :VOLT:FALL:OVER (@MATH2) Configure math 2 for an

overshoot measurement
on the falling edge

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

Oscilloscope Setup: In order to perform an Overshoot
measurement, 8 minimum of one falling edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the overshoot of the falling
edge (in percent) of the source specified.

Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate overshoot as follows:

overshoot = ((LOW - MINimumyAMPLitude) * 100
Related Commands: READ?, INITiate, FETCh?.
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CONFlgure:FALL:PREShoot

:FALL:PREShoot

Parameters

Example

Comments

CONFigure:FALL:PREShoot

CONFigure[:SCALar]:VOLTage:FALL:PREShoot
[<channel_list>] is used to configure the source specified by
channel_list for a Preshoot measurement on the falling edge of the
waveform.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 to 4)|
MATHN (n=1to 2)

Configure input 3 for a preshoot measurement on the falling
edge of the waveform

CONF :VOLT:FALL:PRES (8INP3) Configure input 3 for a
preshoot measurement on
the falling edge

Measurement Specifications: See Appendices A and C for
measurement specifications.

e Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

* Oscilloscope Setup: In order to perform a Preshoot
measurement, a minimum of one falling edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

e Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the preshoot of the falling
edge (in percent) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate preshoot as follows:

preshoot = ((HIGH - MAXimum)/AMPLitude) « 100
¢ Related Commands: READ?, INITiate, FETCh?.
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CONFigure:FALL:TIME

:FALL:TIME

Parameters

Example

Comments

CONFlgure:FALL:TIME

CONFigure[:SCALar]:VOLTage:FALL:TIME
[lower_limitl,upper_limitll[<channel_list>] is used to configure
the source specified by channel_list for a Fall Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1to 4)|
MATHn (n=110 2)
lower_limit numeric -25.00 to +125.0 PCT
upper_limit numeric —~25.00 to +125.0 PCT

Configure input 1 for a fall time measurement at 10% lower
threshold limit and 90% upper threshold limit (defaults)

CONF :VOLT :FALL: TIME Configure input 1 for a Fall Time
measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

e Combinations of upper_limit/lower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.
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CONFigure:FALL:TIME

CONFigure:FALL:TIME

Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

CONF:VOLT:FALL:TIME 0.2V, XXXX, (@XXX)

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (250,000
volts) by specifying “V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF :VOLT:FALL:TIME XXXX, 4.5V, (@XXX)

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the fall time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calculate fall time as
follows:

fall time = lower threshold time - upper threshold time

FALL:TIME versus FTIMe:
CONFigure[:SCALar):VOLTage:FALL:TIME command is
identical to the CONFigure[:SCALar):VOLTage:FTIMe command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar]:VOLTAGE:FTIMe.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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:FREQuency

Parameters

Example

Comments

CONFigure:FREQuency

CONFigure[:SCALar]:VOLTage:FREQuency [<channel_list>] is
used to configure the source specified by channel_list for a Frequency

measurement.
Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4)|
MATHn (n=110 2)

Configure waveform memory 4 for a frequency measurement

CONF:VOLT:FREQ (@WMEM4) Configure waveform memory 4
for a Frequency measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform a Frequency
measurement, 8 minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the frequency (in hertz) of the
source specified.

Measurement Method: The method the instrument uses to
determine frequency is to measure the time of the first complete
cycle, then calculate frequency as follows:

it first edge of waveform Is rising, then:
frequency = 1/(time at second rising edge — time at first rising edge)

It first edge of waveform is falling, then:
frequency = 1/(time at second falling edge — time at first falling edge)

Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFigure:FTIMe

CONFigure[:SCALar):VOLTage:FTIMe
[lower _limit(,upper_limit]l(<channel_list>] is used to configure
the source specified by channel_list for a Fall Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATH~A (n=1 to 2)
lowsr_limit numeric -25.00 to +125.0 PCT
upper_limit numeric -25.00 to +125.0 PCT

Configure waveform memory 1 for a fall time measurement at
20% lower threshold limit and 70% upper threshold limit

CONF:VOLT:FTIM

20,70, (QWMEM1)

Configure waveform

memory 1 for a Fall
Time measurement

* Measurement Specifications: See Appendices A and C for

measurement specifications.

¢ Combinations of upper_limit/lower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> - when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)

¢ Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

CONF:VOLT:FTIM 0.2V, XXXX, (8X)
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Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF:VOLT:FTIM XXXX, 4.5V, (8X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the fall time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calculate fall time as
follows:

fall time = lower threshold time — upper threshold time

FALL:TIME versus FTIMe:
CONFigure[:SCALarl:VOLTage:FTIMe command is identical to
the CONFigure[:SCALar]:VOLTage:FALL.:TIME command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar}:VOLTAGE:FALL:TIME.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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:HIGH

Parameters

Example

Comments

CONFIigure:HIGH

CONFigure[:SCALar]:VOLTage:HIGH [<channel_list>] is used to
configure the source specified by channel_list for a High voltage
measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATHN (n=110 2)

Configure input 2 for a high voltage measurement

CONF:VOLT:HIGR (@INP2) Configure input 2 for a High
Voltage measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

e Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

* Oscilloscope Setup: High Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the voltage value (with 0 volts
as the reference) at the highest point of the source specified.

¢ Related Commands: READ?, INITiate, FETCh?.
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:LOW

Parameters

Example

Comments

CONFigure:LOW

CONFigure[:SCALar]:VOLTage:LOW [<channel_list>] is used to
configure the source specified by channel_list for a Low voltage
measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 to 4))
MATHAN (n=1 10 2)

Configure input 3 for a low voltage measurement

CONF :VOLT:LOW (@INP3) Configure input 3 for a Low
Voltage measurement

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

e Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

* Oscilloscope Setup: Low Voltage measurement is made using
the entire waveform. When performing a measurement on a
particular cycle, set the controls to present only that cycle.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the voltage value (with 0 volts
as the reference) at the lowest point of the source specified.

* Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFigure:MAXImum

CONFigure[:SCALar]:VOLTage:MAXimum [<channel_list>] is
used to configure the source specified by channel_list for a Maximum
voltage measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4)|
MATHnN (n=1 10 2)

Configure input 4 for a maximum voltage measurement

CONF:VOLT:MAX (@INP4) Configure input 4 for a Maximum
Voltage measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: Maximum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the absolute maximum
voltage (with 0 volts as the reference) of the source specified.

Related Commands: READ?, INITiate, FETCh?.
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6-34

:MINimum  CONFigure[:SCALar):VOLTage:MINimum [<channel_list>] is
used to configure the source specified by channel_list for a Minimum
voltage measurement.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATHn (n=1 10 2)

Example Configure math function 1 for a minimum voltage
measurement

CONF:VOLT:MIN (@MATH1) Configure math function 1 for a
Minimum Voltage measurement

Comments ¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

+ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

e Oscilloscope Setup: Minimum Voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

e Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the absolute minimum
voltage (with 0 volts as the reference) of the source specified.

e Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFigure:NDUTycycle

CONFigure[:SCALar]:VOLTage:NDUTycycle
[<reference>){<channel_list>] is used to configure the source
specified by channel_list for a Negative Duty Cycle measurement.

Parameter Parameter Range of Values Default
Name Type Units
reference numeric 0to 100 PCT
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4)|
MATHN (n=1 to 2)

Configure input 2 for a negative duty cycle measurement

CONF:VOLT:NDUT (@INP2) Configure input 2 for a Negative
Duty Cycle measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

e Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

e Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> - when selecting both parameters

<channel_list> - when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (3250,000 volts) by specifying "V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF :VOLT:NDUT 0.2V, (8XXX)

* Oscilloscope Setup: In order to perform a Negative Duty Cycle
measurement, 8 minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Negative Duty
Cycle is determined at the specified reference level on the
waveform.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the negative duty cycle of the
source specified.

¢ Measurement Method: The method the instrument uses to
determine negative duty cycle is to measure NWIDth and
PERiod, then present duty cycle in percent as ratio of the negative
pulse width to period as follows:

negative duty cycle = - pulse width/period
* Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFIgure:NWIDth

CONFigure[:SCALar]l:VOLTage:NWIDth
[<reference>l[<channel_list>] is used to configure the source
specified by channel_list for a Negative Pulse Width measurement.

Parameter Parameter Range of Values Detault
Name Type Units
reference numeric 0to 100 PCT
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4)]
MATHN (n=110 2)

Configure input 3 for a negative pulse width measurement

CONF:VOLT:NWID (QINP3) Configure input 3 for a Negative
Pulse Width measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

e Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> — when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (250,000 volts) by specifying “V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONT :VOLT:NWID 0.2V, (8XXX)

¢ Oscilloscope Setup: In order to perform a Negative Pulse
Width measurement, a minimum of one negative pulse must be
present. If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Negative Pulse
Width is determined at the specified reference level on the
waveform.

s Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the negative pulse width (in
seconds) of the source specified.
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¢ Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
negative pulse, then calculate pulse width as follows:

if tirst edge of waveform Is rising, then:
pulse width = time at second rising edge — time at first falling edge

it tirst edge of waveform Is falling, then:
pulse width = time at first rising edge — time at first falling edge

* Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFigure:PDUTycycle

CONFigure[:SCALar):VOLTage:PDUTycycle
[<reference>]{<channel_list>] is used to configure the source
specified by channel_list for a Positive Duty Cycle measurement.

Parameter Parameter Range of Values Default
Name Type Units
reference numeric Oto 100 PCT
channel_list numeric INPutn (n=110 4)| none
WMEMoryn (n=1 to 4)|
MATHA (n=110 2)

Configure waveform memory 4 for a duty cycle measurement

CONF:VOLT:PDUT (@WMEMA4) Configure waveform memory 4
for a Positive Duty Cycle
measurement

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> — when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (250,000 volts) by specifying "V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT:PDUT 0.2V, (9XXX)

Oscilloscope Setup: In order to perform a Positive Duty Cycle
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Positive Duty
Cycle is determined at the specified reference level on the
waveform.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the positive duty cycle of the
source specified.
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* Measurement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

positive duty cycle = + pulse width/period

¢ DCYCle versus PDUTycycle:
CONFigure[:SCALar]:VOLTage:DCYCle command is identical to
the CONFigure[:SCALar]:VOLTage:PDUTycycle command.

* Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar]:VOLTage:DCYCle.
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Parameters

Example

Comments

CONFigure:PERIod

CONFigure[:SCALar]:VOLTage:PERiod [<channel_list>] is used
to configure the source specified by channel_list for a Period
measurement.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATHA (<=1 t0 2)

Configure math function 1 for a period measurement

CONF:VOLT:PER (@MATH1) Configure math function 1 for a
Period measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

e Oscilloscope Setup: In order to perform a Period
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the period (in seconds) of the
source specified.

¢ Measurement Method: The method the instrument uses to
determine period is to measure the time of the first complete cycle,
then calculate period as follows:

If first edge of waveform Is rising, then:
period = time at second rising edge — time at first rising edge

If tirst edge of waveform Is falling, then:
period = time at second falling edge — time at first falling edge

¢ Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFigure:PWIDth

CONFigure[:SCALar]:VOLTage:PWIDth
[<reference>][<channel_list>] is used to configure the source
specified by channel_list for a Positive Pulse Width measurement.

Parameter Parameter Range of Values Default
Name Type Units
reference numeric 0to 100 PCT |
channel_list numeric INPutn (n=1 1o 4)| none
WMEMoryn (n=1to 4)|
MATHN (n110 2)

Configure input 2 for a positive pulse width measurement

CONF:VOLT:PWID (@INP2) Configure input 2 for a Positive
Pulse Width measurement

* Measurement Specifications: See Appendices A and C for
measurement specifications.

* Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPut1 is
used.

¢ Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> - when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (£250,000 volts) by specifying "V™ in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONRF:VOLT:PWID 0.2V, (8XXX)

¢ Oscilloscope Setup: In order to perform a Positive Pulse Width
measurement, a minimum of one positive pulse must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Positive Pulse
Width is determined at the specified reference level on the
waveform,

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the positive pulse width (in
seconds) of the source specified.
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e Measurement Method: The method the instrument uses to
determine pulse width is to measure the time of the first complete
positive pulse, then calculate pulse width as follows:

It first edge of waveform is rising, then:
pulse width = time at second falling edge ~ time at first rising edge

If tirst edge of waveform is falling, then:
pulse width = time at first falling edge — time at first rising edge

¢ Related Commands: READ?, INITiate, FETCh?.
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:RISE:OVERshoot CONFigure[:SCALar):VOLTage:RISE:OVERshoot
[<channel_list>] is used to configure the source specified by
channel_list for an Overshoot measurement on the rising edge of the

waveform.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)) none
WMEMoryn (n=1 to 4))
MATHnN (n=110 2)

Example Configure input 3 for an overshoot measurement on the rising
edge of the waveform

CONF :VOLT:RISE:OVER (@INP3) Configure input 3 for an
overshoot measurement
on the rising edge

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can

‘ be specified at a time. If channel_list is not specified, INPut1l is
used.

* Oscilloscope Setup: In order to perform an Overshoot
measurement, a minimum of one rising edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the overshoot of the rising
edge (in percent) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first rising (positive-going) edge present,
then calculate overshoot as follows:

overshoot = ((HIGH - MAXimum)/AMPLitude) * 100
* Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFIgure:RISE:PREShoot

CONFigure[:SCALar]:VOLTage:RISE:PREShoot
[<channel_list>] is used to configure the source specified by
channel_list for a Preshoot measurement on the rising edge of the
waveform.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 to 4)|
MATHn (n=1 10 2)

Configure input 4 for a preshoot measurement on the rising
edge of the waveform

CONF:VOLT:RISE:PRES (@INPR) Configure input 4 fora
preshoot measurement on
the rising edge

Measurement Specifications: See Appendices A and C for
measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

¢ Oscilloscope Setup: In order to perform a Preshoot
measurement, a minimum of one rising edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired.

e Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the preshoot of the rising edge
(in percent) of the source specified.

e Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements of the first rising (positive-going) edge present,
then calculate preshoot as follows:

preshoot = ((LOW - MiNimum)/AMPLitude) + 100
* Related Commands: READ?, INITiate, FETCh?.
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Parameters

Example

Comments

CONFigure:RISE:TIME

CONFigure[:SCALar]:VOLTage:RISE:TIME
llower_limitl,upper_limit)l[<channel_list>) is used to configure
the source specified by channel_list for a Rise Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 10 4)|
MATHnA (n=1t0 2)
lower_limit numeric -25.00 1o +125.0 PCT
upper_limit numeric -25.00 to +125.0 PCT

Configure waveform memory 1 for a rise time measurement at

10% lower threshold limit and 90% upper threshold limit

CONF :VOLT:FALL:TIME

(eWMEM1) Configure waveform
memory 1 for a Rise
Time measurement

* Measurement Specifications: See Appendices A and C for

measurement specifications.

¢ Combinations of upper_limit/llower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> - when selecting the channel list only (uses
upper and lower limit defaults)

¢ Selecting Limits: The upper and lower limits for the rise time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

CONF :VOLT:RISE:TIME 0.2V, XXXX, (8X)
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CONFligure:RISE:TIME

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from ~25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (+250,000
volts) by specifying “V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF :VOLT:RISE:TINE XXXX, 4.5V, (@X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform a Rise Time
measurement, the rising edge of the waveform must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Rise
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the rise time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calculate rise time as
follows:

rise time = upper threshold time — lower threshold time

RISE:TIME versus RTIMe:
CONFigure[:SCALar):VOLTage:RISE:TIME command is
identical to the CONFigure[:SCALar]:VOLTage:RTIMe command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar]:VOLTAGE:RTIMe.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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:RTIMe

Parameters

Example

Comments

CONFligure:RTIMe

CONFigure[:SCALar]:VOLTage:RTIMe
[lower_limit[,upper_limitlli<channel_list>] is used to configure
the source specified by channel_list for a Rise Time measurement.
lower_limit defines the lower measurement threshold. upper_limit
defines the upper measurement threshold.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4))| none
WMEMoryn (n=1 to 4)|
MATHnN (n=1to 2)
lower_limit numeric =25.00 to0 +125.0 PCT
upper_limit numeric -25.00 to +125.0 PCT

Configure input 2 for a rise time measurement at 20% lower
threshold limit and 70% upper threshold limit

CONF:VOLT:RTIM 20,70, (6INP2) Configure input 2 for a
Rise Time measurement

e Measurement Specifications: See Appendices A and C for

measurement specifications.

e Combinations of upper_limit/lower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> - when selecting the channel list only (uses
upper and lower limit defaults)

e Selecting Limits: The upper and lower limits for the rise time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

CONF:VOLT:RTIM 0.2V, XXXX, (QX)
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CONFlIgure:RTIMe

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

CONF:VOLT:RTIM XXXX,6 4.5V, (6X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is
used.

Oscilloscope Setup: In order to perform a Rise Time
measurement, the rising edge of the waveform must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Rise
Time measurement, an error will be generated.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the
instrument will measure and output the rise time (in seconds) at
the specified upper and lower limits of the selected source.

Measurement Method: The method the instrument uses to
determine rise time is to measure the time at the lower threshold
then the upper threshold of the first rising (positive-going) edge
present. Measurement results are used to calculate rise time as
follows:

rise time « upper threshold time - lower threshold time

RISE:TIME versus RTIMe:
CONFigure[:SCALar]:VOLTage:RTIMe command is identical to
the CONFigure[:SCALarl:VOLTage:RISE:TIME command.

Related Commands: READ?, INITiate, FETCh?,
CONFigure[:SCALar):VOLTAGE:RISE:TIME.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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:TMAXimum

Parameters

Example

Comments

CONFigure:TMAXimum

CONFigure[:SCALarl:VOLTage:TMAXimum [<channel_list>]
returns the time at which the first maximum voltage occurred on the
present waveform.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none

WMEMoryn (n=1 to 4)]|
MATHnN (n=1t0 2)

Configure input 3 for a first maximum voltage time

measurement

CONF : VOLT : TMAX

(@INP3) Configure input 3 for a time at

maximum voltage measurement

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is

used.

Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the

instrument will measure and output the time (in seconds,

referenced to the trigger) that the maximum voltage occurred on
the selected source.
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6-50

CONFigure:TMINImum

:TMINIimum  CONFigure[:SCALar]:VOLTage:TMINimum [<channel_list>]
returns the time at which the first minimum voltage occurred on the
present waveform. Data is sent to the output buffer.

Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none

WMEMoryn (n=1 to 4)|
MATHn (n=1 to 2)

Example Configure input 4 for a first minimum voltage time
measurement

CONF : VOLT : TMIN

used.

(6INP4) Configure input 4 for a time at

minimum voltage measurement

Comments ¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being configured for measurement. Only one source can
be specified at a time. If channel_list is not specified, INPutl is

¢ Executing the Measurement: When the measurement is
executed using the INITiate/FETCh? or READ? command(s), the

instrument will measure and output the time (in seconds,

referenced to the trigger) that the minimum voltage occurred on
the selected source.
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The FETCh? query retrieves measurement results performed by the
most recent INITiate command, and places them in the output buffer.
Measurement must have been previously configured using the
CONFigure command.

FETCh[[:SCALar):VOLTagel:<function>11?

FETCh?
FETCh?

Subsystem Syntax

Parameters

Parameter Parameter Range of Values Default
Name Type Units

ACJ]AMPLitude|[DC]|DCYClo| none
FALLOVERshootlFALL:PREShooth
FALL:TIME{FREQuency|FTIMe|
HIGH|ILOW]MAXimum|MINimum|
NDUTycycle|]NWIDth|PDUTycycle|
PERiod|PWIDth|RISE:OVERshoot|
RISE:PREShoot|RISE:TIME|RTIMe|
TMAXimum|TMINimum

function discrete

Selecting Function: Depending on the desired action, function
can either be specified or omitted as follows:

FETCh?: When executed, will retrieve results from the
measurement that was last initiated. A measurement must
have been previously performed to return any measurement
results. If *RST is executed prior to sending the FETCh?, an
error will be generated.

FETCh[:SCALar]:VOLTagel:<function>]?: When executed,
will retrieve the results from the previously configured
measurement as specified using function.

Comments .

For example,

dimension statement
CONF:VOLT:FREQ (@1)

MEAS:VOLT:AC? (@2)

CONF:VOLT:PER (@3)

ABOR
INIT
FETC?

OR
FETC:VOLT:FREQ?

enter statement

String for data
Configure input 1 for a frequency
measurement

Configure input 2 for an AC voltage
measurement

Configure input 3 for a period
measurement

Stop all measurements
Acquire waveform data

Would return AC voltage
measurement results

Would return frequency
measurement results

Enter measurement results into
computer
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o FETCh? and INITiate versus READ?: Performing a .
measurement using the INITiate and FETCh? commands are
identical to performing the READ? query.

¢ Return Format: Previous data stored in the output buffer is lost
when a FETCh? is executed. A returned 9.99999E+37 indicates an
invalid measurement. See the individual CONFigure commands
for more information on returned measurement results.
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Subsystem Syntax

[:DATA]

Parameters

Example

Comments

FORMat[:DATA)?

The FORMat command subsystem is used to specify the format of
waveform data and set data transmission mode.

FORMat
[:DATA] <type>,<format>
[:DATAJ?

FORMat[:DATA] <type>,<format> is used to specify how the data
is formatted on the bus when sent from the instrument, and set the
data transmission mode for waveform data output.

Parameter Parameter Range of Values Default
Name Type Units
type discrete INTeger none
format numeric 8or16 8

Format waveform data (from oscilloscope over the bus) in 16
bit INTeger

The following example illustrates the use of the FORMat{:DATA]
command only. Chapter 5 contains an example on performing a
complete digitizing operation.

FORN INT,16 Waveform data sent over the bus will
be in 16 bit integer format

¢ Block Data: Formatted waveform records are transmitted using
the definite block program data format specified in IEEE 488.2.
When using this format, the ASCII character string "#6<DD..D>"
is sent before the actual data. The 6 indicates how many <D> 's
will follow. The < D > 's are ASCII numbers, which indicate how
many data bytes will follow.

For example, if 512 points were acquired the Block Header
"#3512" would be sent. The 3 indicates that three length bytes
follow, 512 indicates that 512 data bytes (binary) follow.

e Selecting Format: Format is selected using the following
guidelines:

16 bit: Useful in applications where the information is read
directly into an integer array in a controller. This format
also returns the most accurate data values and greatest
resolution. Formatted data transfers as 16-bit binary integers
in two bytes. The number of data bytes is twice the number of
words (data points). The most significant byte of each word is
sent first. 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.

8 bit: Will transfer over the bus faster than 16 bit formatted
data, but has less resolution. Only seven bits are used to
represent the voltage values. The first bit is a 0 or 1. If there
is a hole in the data, it is represented by a value of -1.
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¢ Pixel Data: Pixel data is always returned in 8 bit format. .

e Learn String: The learn string returned using the
SYSTem:SET? query is not effected by the FORMat{:DATA]
command.

e Related Commands: TRACe[:DATA]?, TRACe:POINts.
o *RST Conditions: Defaults to 8 bit.

[:DATA]? FORMat[:DATA]? returns the currently selected output format (8 or
16 bit) for transfer of waveform data. Data is sent to the output buffer.

Example Query current data format
dimension statement Stringto hold data

FORM INT,16 Waveform data sent over the bus will
be in 16 bit integer format

FORM? Query instrument to return selected
format

enter statement Enter data into computer
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Subsystem Syntax

:CONTinuous

Parameters

Example

Comments

INITiate:CONTIinuous

The INITiate command subsystem acquires waveform data. The
INITiate command performs two functions:

* Initiates or begins a previously configured measurement.
* Digitizes waveform data.

INITiate
:CONTinuous <mode>
:CONTinuous?
[:IMMediate]

INITiate:CONTinuous <mode> is used to enable or disable
acquiring waveform data.

Parameter Parameter Range of Values Default
Name Type Unit
mode boolean AUTOI|ON|OFF none

Set acquisition mode to continuous
INIT:CONT ON Acquire data continuously

e Mode: Integer values can be substituted for the OFF (0) and ON
(1) parameters.

¢ Continuous Data Acquisition: Continuous data acquisition is
enabled with INITiate:CONTinuous to ONI1. A data acquisition
takes place each time a trigger that satisfies the selected TRIGger
requirements is received.

* Single Data Acquisition: Single data acquisition is enabled
with INITiate:CONTinuous to OFF10. Sending the
INITiate[:IMMediate] command causes one data acquisition to
take place. Another data acquisition will only take place if the
INITiate(:IMMediate] command is sent again.

e Automatic Data Acquisition: Automatic data acquisition will
acquire data regardless of trigger requirements. If selected and
no trigger is present, available data is acquired. Provides a
baseline in the absence of a signal. If a signal is present but the
instrument is not triggered, the waveform will be unsynchronized
(not a baseline).

¢ DC Measurement: SCPI requires that a DC measurement be
performed in AUTOmode, otherwise the oscilloscope may not
trigger and the digitize will not complete. If the oscilloscope is not
set to CONT AUTO, then a setting conflict will occur when a DC
measurement is attempted.

¢ Stop Acquiring Data: See the ABORt command.
* Related Commands: ABORt, TRIGger.
e *RST Condition: Defaults to AUTO.
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:CONTinuous?

Example

[:IMMediate]

Example

Comments

INITiate[:IMMediate]

INITiate:CONTinuous? returns a value to show the data acquisition
state. ON = Continuous, OFF = Single, AUTO = Automatically
triggered. The value is sent to the output buffer.

Query acquisition state
dimension statement String for the data

INIT:CONT ON Acquire data continuously

INIT:CONT? Query instrument to return
acquisition state

enter statement Enter results into computer

INITiate[:IMMediate] starts the data acquisition process on all
inputs selected using the [SENSe:JINPut<n>[:STATe] command.

Acquire data present on input 3 one time and save in the input
3 buffer

INP3 ON Enable input 3
INIT:CONT OFF Acquire data once
INIT Input 3 waveform data acquired

e Starting Data Acquisition: The INITiate[:IMMediate]
command starts data acquisition by acquiring the waveform data
on each active input selected using the [SENSe:]INPut<n>:STATe
command, with the resulting digitized data being placed in the
input buffer. Further action is dependent on the
INITiate:CONTinuous state:

INITiate:CONTinuous OFF: Data is acquired one time
only.

INITiate:CONTinuous ON: An ABORt command must be
sent prior to the INITiate[.IMMediate] command. Failure to do
so will generate an error.

o Before INITiate[:IMMediate]: Before the waveform data can
be acquired, certain conditions must be setup. These conditions
depend on the function being performed as follows:

Measure Parameters: To measure the data (e.g. FREQuency,
PERiod, etc) the specific measurement must be setup or
CONFigured. See the CONFigure subsystem for more
information.

Digitize the Waveform: To digitize the data conditions
such as AVERage:TYPE, number of SWEep:POINts, and the
AVERage:COUNt must be selected. See the [SENSe:]

subsystem for more information on these commands.
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. * After Data Acquisition: After the waveform data has been
acquired (using INITiate[:IMMediate] command), the data is read
depending on the function being performed as follows:

Measure Parameters: When measuring specific parameters,
the results are FETChed to the output buffer. See the FETCh?
subsystem for more information on using this query.

Digitize the Waveform: When digitizing the waveform,
the TRACe DATA and PREamble are read. See the TRACe
subsystem for more information on using these commands.

* Loss of Acquired Data: When the INITiate command is
complete the instrument is placed in the stopped mode. When
restarted (another INITiate command), the digitized data stored
in the input buffers will be overwritten. Before executing another
INITiate command, verify that all operations that require the
digitized data are completed.

¢ Related Commands: [SENSe:], TRACe:, INITiate:CONTinuous.
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RISE TIME

MEASure

The MEASure command subsystem sets up the instrument to perform
a specified measurement, and then performs the measurement. After
the measurement is performed, the reading is placed in the output
buffer.

All measurements can be performed using the following methods:

The MEASure configures an input for a specific function,
performs the measurement, and returns the results.

The CONFigure[:SCALar]:VOLTage command only configures
an input for a specific function, and does not perform the
measurement. Use additional commands/queries
(READ(:<function>]?, or INIT/FETC[:<function>]?) to perform the
measurement and read the result is necessary.

[:SCALar] specifies that a single value, not an array of
readings, will be taken. :VOLTage specifies that the voltage
characteristics of the signal will be measured.

Output Format: After the measurement is complete, the results are
sent to the output buffer. Previous data in the output buffer is lost when
the MEAS command is executed. A returned 9.99999E+37 indicates an
invalid measurement.

Individual MEASure Commands: Refer to the individual
commands for information on how the measurements are made and
the returned measurement results. See Appendix C, Optimizing
Measurements, for additional information on measurement
techniques.

The illustration below shows the point(s) where measurements are

taken.
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Subsystem Syntax

MEASure

MEASure[:SCALar):VOLTage

:AC? [<channel_list>]

:AMPLitude? [<channel_list>)

:[DC]? [<channel_list>]

:DCYCle? [<reference>)<channel_list>]
:FALL

:OVERshoot? [<channel_list>}

:PREShoot? [<channel_list>]

‘TIME? [<lower_limit>[,<upper>]) [<channel_list>]
:FREQuency? [<channel_list>]

:FTIMe? [<lower_limit>[,<upper>]] [<channel_list>)
:HIGH? [<channel_list>]

:LOW? [<channel_list>]

:MAXimum? [<channel_list>]

:MINimum? [<channel_list>]

:NDUTycycle? [<reference>l[<channel_list>)
:NWIDth?? [<reference>][<channel_list>)
:PDUTycycle? [<reference>ll<channel_list>]
:PERiod? [<channel_list>]

:PWIDth? [<reference>)[<channel_list>]
:RISE

:OVERshoot? [<channel_list>)

:PREShoot? [<channel_list>]

TIME? [<lower_limit>[,<upper>]] [<channel_list>)
:RTIMe? [<lower_limit>[,<upper>]) [<channel_list>]
TMAXimum? [<channel_list>]

‘TMINimum? [<channel_list>)
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:AC?

Parameters

Example

Comments

MEASure:AC?

MEASure[:SCALar]:VOLTage:AC? [<channel_list>] is used to
configure the source specified by channel_list for an AC RMS voltage
measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATHN (n=1 to0 2)

Make an AC RMS voltage measurement on input 1

MEAS:VOLT:AC? (@INP1l) Configure input 1 for an AC RMS
Voltage measurement, perform
the measurement, and transfer the
result to the output buffer

enter statement Enter measurement into computer

e Measurement Specifications: See Appendices A and C for
measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

¢ Oscilloscope Setup: The AC Voltage measurement is made
using the the first cycle present. If a complete cycle is not present,
the AC value of all data points is calculated.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the AC RMS
voltage (with O volts as the reference) of the source specified.

* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:AMPLitude?

Parameters

Example

Comments

MEASure:AMPLItude?

MEASure[:SCALar):VOLTage:AMPLitude? [<channel_list>] is
used to configure the source specified by channel_list for an Amplitude
voltage measurement, perform the measurement on the signal
present, then transfer the results to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1to 4))
MATHn (n=110 2)

Make an amplitude voltage measurement on math function 2

MEAS :VOLT:AMPL? (@MATH2) Configure math 2 for an
Amplitude Voltage
measurement, perform the
measurement, and transfer the
result to the output buffer

enter statement Enter measurement into
computer

* Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPut1l is used.

* Oscilloscope Setup: Amplitude voltage measurement is made
using the entire waveform. When performing a measurement on
a particular cycle, set the controls to present only that cycle.

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the amplitude
voltage (with O volts as the reference) of the source specified.

* Measurement Method: The method the instrument uses to
determine voltage amplitude is to measure HIGH and LOW, then
calculate voltage amplitude as follows:

voltage amplitude = HIGH - LOW
* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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[:DC]?

Parameters

Example

Comments

MEASure[:DC]? .

MEASure[:SCALar]):VOLTage[:DC]? [<channel_list>] is used to
configure the source specified by channel_list for a DC voltage
measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1to 4)|
MATHn (n=110 2)

Make a DC voltage measurement on input 3

MEAS:VOLT? (GINP3) Configure input 3 for a DC Voltage
measurement, perform the
measurement, and transfer the result
to the output buffer

enter statement Enter measurement into computer

¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

o Selecting channel_list. channel_list has the form (@source) I

e Oscilloscope Setup: DC Voltage measurement is made using
the the first cycle present. If a complete cycle is not present, all
currently acquired data points are averaged.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the DC voltage
(with 0 volts as the reference) of the source specified.

* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:DCYCle?

Parameters

Example

Comments

MEASure:DCYCle?

MEASure[:SCALar]:VOLTage:DCYCle?
[<reference>)[<channel_list>] is used to configure the source
specified by channel_list for a Duty Cycle measurement, perform the
measurement on the signal present, then transfer the results to the
output buffer.

Parameter Parameter Range of Values Default
Name Type Units
reference numeric 0to 100 PCT
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 10 4)|
MATHA (n=110 2)

Make a duty cycle measurement on waveform memory 4

MEAS:VOLT:DCYC? (@WMEM4) Configure waveform memory
4 for a Duty Cycle
measurement, perform the
measurement, and transfer the
result to the output buffer

enter statement Enter measurement into
' computer

e Measurement Specifications: See Appendices A and C for
measurement specifications.

¢ Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

¢ Combinations of reference and channel_list. The various
combinations of reference and channel_list are entered as follows :

<reference>,<channel_list> — when selecting both parameters

<channel_list> - when selecting the channel list only (uses
middle defaults value (50%)

Specifying Reference: The measurement is performed at a
specified level if the reference parameter is used. Values from 0
to 100% are accepted. reference can also be entered in voltage
units (£250,000 volts) by specifying "V" in the parameter. For
example, to set the reference to 0.2 volts, send the following:

CONF:VOLT:DCYC 0.2V, (@XXX)

* Oscilloscope Setup: In order to perform a Duty Cycle
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. Duty Cycle is
determined at the specified reference level on the waveform. If
the signal is not present, 9.99999E+37 is returned.
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Executing the Measurement: When the measurement is
executed, the instrument will measure and output the duty cycle of
the source specified.

Measurement Method: The method the instrument uses to
determine duty cycle is to measure PWIDth and PERiod, then
present duty cycle in percent as ratio of the positive pulse width to
period as follows:

duty cycle = + pulse width/period

DCYCle versus PDUTycycle:
MEASure[:SCALar]:VOLTage:DCYCle command is identical to
the MEASure(:SCALar):VOLTage:PDUTycycle command.

Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure[:SCALar]:VOLTage:PDUTycycle.
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:FALL:OVERShoot? MEASure[:SCALarl:VOLTage:FALL:OVERshoot? [<channel_list>] is
used to configure the source specified by channel_list for an Overshoot
measurement on the falling edge of the waveform, perform the
measurement on the signal present, then transfer the results to the

output buffer.
Parameters
Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 to 4)|
MATHN (n=1 10 2)

Example Make an overshoot measurement on the falling edge of the
waveform on input 2

MEAS :VOLT:FALL:OVER? (@INP2) Configure input 2 for an
overshoot measurement
on the falling edge,
perform the
measurement, and
transfer the result to the
output buffer

enter statement Enter measurement into
computer

Comments Measurement Specifications: See Appendices A and C for

measurement specifications.

* Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPut1 is used.

¢ Oscilloscope Setup: In order to perform an Overshoot
measurement, a minimum of one falling edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

e Executing the Measurement: When the measurement is
executed, the instrument will measure and output the overshoot of
the falling edge (in percent) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine overshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate overshoot as follows:

overshoot = ((LOW - MINimum)AMPLitude) * 100
* Related Commands: CONFigure:;, READ?, INITiate, FETCh?.
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:FALL:PREShoot?

Parameters

Example

Comments

MEASure:FALL:PREShoot?

MEASure[:SCALar):VOLTage:FALL:PREShoot? [<channel_list>)
is used to configure the source specified by channel_list for a Preshoot
measurement on the falling edge of the waveform, perform the
measurement on the signal present, then transfer the results to the

output buffer.
Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (ne1 to 4)} none
WMEMoryn (n=1 10 4)|
MATHN (n=1 10 2)

Make a preshoot measurement on the falling edge of the
waveform on input 3

MEAS:VOLT:FALL:PRES? (QINP3) Configure input 3 for a
preshoot measurement on
the falling edge, perform
the measurement, and
transfer the result to the
output buffer

enter statement Enter measurement into
computer

Measurement Specifications: See Appendices A and C for
measurement specifications.

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Oscilloscope Setup: In order to perform a Preshoot
measurement, a8 minimum of one falling edge must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the preshoot of
the falling edge (in percent) of the source specified.

Measurement Method: The method the instrument uses to
determine preshoot is to make three different voltage
measurements of the first falling (negative-going) edge present,
then calculate preshoot as follows:

preshoot = ((HIGH - MAXimum)/AMPL itude) * 100
Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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Parameters

Example

Comments

MEASure:FALL:TIME?

MEASure[:SCALar]:VOLTage:FALL:TIME?
[lower_limitl,upper_limit]ll[<channel_list>] is used to configure
the source specified by channel_list for a Fall Time measurement,
perform the measurement on the signal present, then transfer the
results to the output buffer. lower_limit defines the lower
measurement threshold. upper_limit defines the upper measurement

threshold.

Parameter Parameter Range of Values Default

Name Type Units

channel_list numeric INPutn (n=1 to 4)j none

WMEMoryn (n=1 to 4)|
MATHN (n=1 t0 2)
lower_limit numeric -25.00to +125.0 PCT
upper_limit numeric -25.00 to +125.0 PCT

Make a fall time measurement at 10% lower threshold limit
and 90% upper threshold limit on input 1 (defaults)

MEAS:VOLT:FALL: TIME? Configure input 1 for a Fall Time

enter

statement

measurement, perform the

measurement, and transfer the

result to the output buffer

Enter measurement into computer

* Measurement Specifications: See Appendices A and C for

measurement specifications.

¢ Combinations of upper_limit/lower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)

¢ Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%

threshold levels if the lower_limit and upper_limit parameters
are omitted.
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Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (x250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

MEAS:VOLY:FALL:TIME? 0.2V, XXXX, (8X)

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from —25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (£250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

MEAS:VOLT:FALL:TINE? XXXX, 4.5V, (@X)

Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPutl is used.

Executing the Measurement: When the measurement is
executed, the instrument will measure and output the fall time (in
seconds) at the specified upper and lower limits of the selected
source.

Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
present. Measurement results are used to calculate fall time as
follows:

fall time = lower threshold time - upper threshold time

FALL:TIME versus FTIMe:
MEASure(:SCALar]:VOLTage:FALL:TIME command is identical
to the MEASure[:SCALar]:VOLTage:FTIMe command.

Related Commands: CONFigure:;, READ?, INITiate, FETCh?,
MEASure[:SCALar):-VOLTAGE:FTIMe.

*RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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Parameters

Example

Comments

MEASure:FREQuency?

MEASure[:SCALar):VOLTage:FREQuency? [<channel_list>] is
used to configure the source specified by channel_list for a Frequency
measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1to 4)| none
WMEMoryn (n=1 to 4)|
MATHn (n=1 10 2)

Make a frequency measurement on waveform memory 4

MEAS :VOLT:FREQ? (@WMEM4) Configure waveform memory
4 for a Frequency
measurement, perform the
measurement, and transfer the
result to the output buffer

enter atatement Enter measurement into
computer

* Measurement Specifications: See Appendices A and C for
measurement specifications.

o Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPut1 is used.

e Oscilloscope Setup: In order to perform a Frequency
measurement, a minimum of one full cycle must be present. If
more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. If the signal is
not present, 9.99999E+37 is returned.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the frequency
(in hertz) of the source specified.

¢ Measurement Method: The method the instrument uses to
determine frequency is to measure the time of the first complete
cycle, then calculate frequency as follows:

It first edge of waveform Is rising, then:
frequency = 1/(time at second rising edge — time at first rising edge)

It first edge of waveform is falling, then:
frequency = 1/(time at second falling edge — time at first falling edge)

* Related Commands: CONFigure:, READ?, INITiate, FETCh?.
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:FTIMe? MEASure[:SCALar]:VOLTage:FTIMe?
[lower_limitl,upper_limitll[<channel_list>] is used to configure
the source specified by channel_list for a Fall Time measurement,
perform the measurement on the signal present, then transfer the
results to the output buffer. lower_limit defines the lower
measurement threshold. upper_limit defines the upper measurement

threshold.
Parameters

Parameter Parameter Range of Values Default

Name Type Units

channel_list numeric INPutn (n=1to 4)| none

WMEMoryn (n=1 to 4))
MATHN (n=1t0 2)
lower_limit numeric -25.00 to +125.0 PCT
upper_limit numeric -25.00 t0 +125.0 PCT

Example Make a fall time measurement at 20% lower threshold limit
and 70% upper threshold limit on math function 1

MEAS:VOLT:FTIN? 20,70, (8MATH1) Configure input 1 for
a Fall Time
measurement,
perform the
measurement, and
transfer the result to
the output buffer

enter stataement Enter measurement
into computer

Comments ¢ Measurement Specifications: See Appendices A and C for
measurement specifications.

e Combinations of upper_limit/lower_limit/channel_list.
The various combinations of upper_limit, lower_limit, and
channel_list are entered as follows :

<lower_limit>,<upper_limit>,<channel_list> — when selecting
all parameters

<lower_limit>,<channel_list> — when selecting the lower limit
and channel list (uses upper limit default)

<channel_list> — when selecting the channel list only (uses
upper and lower limit defaults)
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‘ ¢ Selecting Limits: The upper and lower limits for the fall time
measurement can be defined by the user as follows (units of
percent and voltage cannot be specified together):

Default: The measurement is performed at 10%/90%
threshold levels if the lower_limit and upper_limit parameters
are omitted.

Specifying Lower Limit: The measurement is performed
at a specified lower threshold if the lower_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
lower_limit can also be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the lower_limit to 0.2 volts, send the following:

MEAS:VOLT:FTIM 0.2V, XXXX, (8X)

Specifying Upper Limit: The measurement is performed
at a specified upper threshold if the upper_limit parameter is
used. Values from -25.00% to +125.0% are accepted.
upper_limit can also be entered in voltage units (+250,000
volts) by specifying "V" in the parameter. For example, to set
the upper_limit to 4.5 volts, send the following:

MEAS:VOLT:FTIN XXXX, 4.5V, (@X)

* Selecting channel_list. channel_list has the form (@source)
where source is the specified input, waveform memory, or math
function being measured. Only one source can be specified at a
time. If channel_list is not specified, INPut1 is used.

* Oscilloscope Setup: In order to perform a Fall Time
measurement, the falling edge of the waveform must be present.
If more than one waveform, edge, or pulse is present, the
measurement is made on the first edge acquired. For best
measurement accuracy, set the sweep speed as fast as possible. If
the horizontal scaling is questionable when performing a Fall
Time measurement, an error will be generated.

¢ Executing the Measurement: When the measurement is
executed, the instrument will measure and output the fall time (in
seconds) at the specified upper and lower limits of the selected
source.

¢ Measurement Method: The method the instrument uses to
determine fall time is to measure the time at the upper threshold
then the lower threshold of the first falling (negative-going) edge
fx_n']eisent. Measurement results are used to calculate fall time as
ollows:

fall time = lower threshold time — upper threshald time

¢ FALL:TIME versus FTIMe:
MEASure[:SCALar]:VOLTage:FTIMe command is identical to the
MEASure[:SCALar]:VOLTage:FALL:TIME command.

* Related Commands: CONFigure:, READ?, INITiate, FETCh?,
MEASure[:SCALar].:VOLTAGE:FALL:TIME.

¢ *RST Conditions: Lower limit defaults to 10% and upper limit
defaults to 90%.
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Parameters

Example

Comments

MEASure:HIGH? ‘

MEASure[:SCALar):VOLTage:HIGH? [<channel_list>] is used to
configure the source specified by channel_list for a High voltage
measurement, perform the measurement on the signal present, then
transfer the results to the output buffer.

Parameter Parameter Range of Values Default
Name Type Units
channel_list numeric INPutn (n=1 to 4)| none
WMEMoryn (n=1 to 4)|
MATHN (n=1 10 2)

Make a high voltage measurement on input 2

MEAS:VOLT:HIGH? (QINP2) Configure input 2 for a High
Voltage measurement,
perform the measurement,
and transfer the result to the

output buffer

Enter measurement into
computer

enter statement

Measurement Specifications: See Appendices A and C for
measureme