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Thank you for purchasing the DLM4000 Series Mixed Signal Oscilloscope. This Communication
Interface User’s Manual explains the following interface features and commands.

* USB interface

» Ethernet interface

» GP-IB interface (option)

To ensure correct use, please read this manual thoroughly before operation.

Keep this manual in a safe place for quick reference in the event that a question arises.

List of Manuals

Notes

The following manuals, including this one, are provided as manuals for the DLM4000 series. Please
read all manuals.

Manual Title Manual No. Description
DLM4000 Series IM DLM4038-01EN The manual explains all the DLM4000 features
Mixed Signal Oscilloscope other than the communication interface features.
Features Guide (included in the accompanying manual CD)
DLM4000 Series IM DLM4038-02EN The manual explains how to operate the DLM4000.
Mixed Signal Oscilloscope (included in the accompanying manual CD)
User’s Manual
DLM4000 Series IM DLM4038-03EN Provided as a printed manual. This guide explains
Mixed Signal Oscilloscope the handling precautions, basic operations, and
Getting Started Guide specifications of the DLM4000.

(included in the accompanying manual CD)
DLM4000 Series IM DLM4038-17EN This manual. The manual explains the DLM4000
Mixed Signal Oscilloscope communication interface features and instructions
Communication Interface User’s Manual on how to use them.

(included in the accompanying manual CD)
Model DLM4038, DLM4058 Mixed IM DLM4038-92Z1 Document for China

Signal Oscilloscope User’'s Manual

The “EN” and “Z1” in the manual numbers are the language codes.

Contact information of Yokogawa offices worldwide is provided on the following sheet.

Document No. Description

PIM 113-01Z2 List of worldwide contacts

» The contents of this manual are subject to change without prior notice as a result of continuing
improvements to the instrument’s performance and functionality. The figures given in this manual
may differ from those that actually appear on your screen.

» Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors, please contact your
nearest YOKOGAWA dealer.

= Copying or reproducing all or any part of the contents of this manual without the permission of
YOKOGAWA is strictly prohibited.

* The TCP/IP software of this product and the documents concerning it have been developed/
created by YOKOGAWA based on the BSD Networking Software, Release 1 that has been
licensed from the Regents of the University of California.

8th Edition: July 2018 (YMI)
All Rights Reserved, Copyright © 2012 Yokogawa Test & Measurement Corporation

IM DLM4038-17EN



Trademarks
» Microsoft, Internet Explorer, MS-DOS, Windows, Windows 7, Windows 8, Windows 8.1, and

Windows 10 are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

» Adobe and Acrobat are either registered trademarks or trademarks of Adobe Systems
Incorporated.

* DLMis a registered trademark of Yokogawa Electric Corporation.

* In this manual, the ® and TM symbols do not accompany their respective registered trademark
or trademark names.

» Other company and product names are registered trademarks or trademarks of their respective
holders.

About the USB Interface and Ethernet Interface

* To use the USB communication features, your PC must have the following:
» DLM Series Library (TMCTL)
» USB device driver for connecting the DLM4000 series to the PC

» To use the Ethernet communication features, your PC must have the following:
» DLM Series Library (TMCTL)

To download the libraries and drivers listed above, go to the following website, and then browse

to the download page.
http://tmi.yokogawa.com/service-support/downloads/

Sample Programs
To download sample programs, go to the following website, and then browse to the download page.

http://tmi.yokogawa.com/service-support/downloads/

Revisions
¢ 1st Edition. November 2012

e 2nd Edition: June 2013

« 3rd Edition:  February 2015
» 4th Edition: May 2015

« 5th Edition:  January 2016

+ 6th Edition:  October 2016

« 7th Edition:  October 2017

« 8th Edition: July 2018
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How to Use This Manual

Structure of the Manual
This manual contains six chapters and an appendix.

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Appendix

Index

USB Interface

Describes the features and specifications of the USB interface.

Ethernet Interface
Describes the features and specifications of the Ethernet interface.

GP-IB Interface (Option)
Describes the features and specifications of the GP-IB interface.

Programming Overview
Describes command syntax and other programming information.

Commands
Describes every command individually.

Status Reports
Describes the status byte, various registers, and queues.

Provides reference material such as an ASCII character code table.
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How to Use This Manual

Conventions Used in This Manual

Notes and Cautions
The notes and cautions in this manual are categorized using the following symbols.

N[\ [el Calls attention to actions or conditions that could cause serious or fatal injury to

the user, and precautions that can be taken to prevent such occurrences.

CAUTION cCaills attention to actions or conditions that could cause light injury to the user or
— damage to the instrument or user’s data, and precautions that can be taken to
prevent such occurrences.

French

P\ SRR T[S Rl Attire Iattention sur des gestes ou des conditions susceptibles
de provoquer des blessures graves (voire mortelles), et sur les
précautions de sécurité pouvant prévenir de tels accidents.

ATTENTION Attire I'attention sur des gestes ou des conditions susceptibles de
provoquer des blessures légéres ou d’endommager l'instrument ou les
données de I'utilisateur, et sur les précautions de sécurité susceptibles
de prévenir de tels accidents.

Note Calls attention to information that is important for proper operation of the
instrument.

Character Notations

Hard Key Names and Soft Key Names in Bold Characters

Indicate panel keys that are used in the procedure and soft keys and menu items that appear on the screen.
SHIFT+Panel Key

When SHIFT+panel key appears in a procedural explanation, it means to press the shift key so that its

indicator lights, and then to press the indicated panel key. A setup menu for the item written in purple above
the key that you pressed appears on the screen.

Unit
k Denotes 1000. Example: 100 kS/s (sample rate)
K Denotes 1024. Example: 720 KB (file size)
Metasyntax

The following table contains the symbols that are used in the syntax discussed mainly in chapters 4
and 5. These symbols are referred to as BNF (Backus-Naur Form) symbols. For details on how to
write data using these symbols, see pages 4-6 and 4-7.

Symbol Description Example Example

<> A defined value CHANnel<x> <x>=1t04 CHANNEL2

{} Select an option in {} COUPling {AC|DC|DC50|GND} COUPLING AC
| Exclusive OR

[] Can be omitted CURSor [:TY]:TYPE CURSor:TYPE

IM DLM4038-17EN
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Chapter 1 USB Interface

1.1  Component Names and Functions

Front Panel

{ ([(YOKOGAWA 4 22

UTILITY key
Press this key to select the USB interface.

CLEAR TRACE key (SHIFT + CLEAR TRACE)
Press this key to switch to local mode. In
local mode, remote mode (remote control
using communication commands) is
cleared, and key operation becomes
possible.

However, key operation is invalid when
Local Lockout (see page 1-3) is enabled by
the controller.

Rear Panel
USB port
This port is for connecting the DLM4000 to a
controller (such as a PC) using a USB cable.
[ 1
U J |

T oo

IM DLM4038-17EN 11

aoepIalU| GSN



1.2 USB Interface Features and Specifications

USB Interface Features
Reception Features

Allow you to specify the same settings that you can using the front panel keys.
Receive output requests for measured and computed data, panel setting data, and error codes.

Transmission Features

The DLM4000 can (1) transmit measured and computed data, (2) transmit panel setting data and
the status byte, and (3) error codes when errors occur.

USB Interface Specifications
Electrical and mechanical specifications: USB 2.0

Connector: Type B connector (receptacle)
Ports: 1
Power supply: Self powered

PC system requirements: A PC running the English or Japanese version of Windows 7 (32bit,
64bit), Windows 8 (32bit, 64bit), Windows 8.1 (32bit, 64bit), or Windows
10 (32bit, 64bit) and a separate device driver

Data Transfer Rate
The following table contains approximations of how much time it takes for the DLM4000 to transmit
waveform data.
Model: DLM4038
Controller: PC (Intel (R) Core (TM) i5 CPU 650 @ 3.20 GHz 3.33 GHz), USB2.0
(ICH7), OS (Windows 7) Enterprise 32 bit)
Programming language: Visual C++

Number of Data Points Byte Data Word Data ASCII Data

1250 Approx. 23 ms Approx. 23 ms Approx. 0.080 s
12500 Approx. 32 ms Approx. 24 ms Approx. 0.630 s
125000 Approx. 119 ms Approx. 42 ms Approx. 6.061 s
1250000 Approx. 998 ms Approx. 215 ms Approx. 64.833 s
12500000 Approx. 9672 ms Approx. 1932 ms Approx. 647.706 s
125000000 Approx. 95870 ms Approx. 18636 ms Approx. 6492.005 s

1-2
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1.2 USB Interface Features and Specifications

Switching between Remote and Local Modes

Switching from Local to Remote Mode

The DLM4000 switches to Remote mode when it is in Local mode and it receives a
:COMMunicate:REMote ON command from the PC.

+ “REMOTE” appears at the top center of the screen once the DLM4000 is in Remote mode.
+ All keys except SHIFT+CLEAR TRACE key are disabled.

» The Local mode settings are retained even when the DLM4000 switches to Remote mode.

Switching from Remote to Local Mode

When the DLM4000 is in Remote mode and you press SHIFT+CLEAR TRACE key, the DLM4000

switches to Local mode. However, this does not work if the DLM4000 has received a

:COMMunicate:LOCKout ON command from the PC. The DLM4000 switches to Local mode when

it receives a :COMMunicate:REMote OFF command from the PC, regardless of the local lockout

state.

+ The “REMOTE” indicator at the top center of the screen disappears once the DLM4000 is in
Local mode.

» All keys are enabled.
* The Remote mode settings are retained even when the DLM4000 switches to Local mode.

Note

You cannot use the USB interface at the same time as other interfaces (GP-IB and Ethernet interfaces).

IM DLM4038-17EN
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1.3

USB Interface Connection

Notes about Connections

» Be sure to insert the USB cable connector firmly into the USB port.

 If you are connecting multiple devices by using a USB hub, connect the DLM4000 to the USB
hub port that is closest to the port that the controller is connected to.

» Do not connect a USB cable to the GO/NO-GO output terminal. Doing so may damage the
DLM4000.

IM DLM4038-17EN



1.4 Configuring the DLM4000 USB Settings

This section explains the settings listed below. You must configure these settings when controlling
the DLM4000 remotely through a USB interface.
» Communication interface

Opening the Remote Control Menu
Press UTILITY, and then press the Remote Control soft key to open the menu shown below.
Remote
4 Device Set the communication interface to USB
UBB

Al Set the mode to USB TMC
USBTME:

Note

» Only use the selected communication interface. If you send commands simultaneously from another
communication interface that has not been selected, the DLM4000 will not execute the commands
properly.

» To remotely control the DLM4000 through a USB port using communication commands, set USB
Function, shown in the figure above, to USB TMC, and then carry out the following steps.

- To activate the USB Function settings, you need to restart the DLM4000. Turn off the DLM4000 power
switch, wait ten seconds or more, and then turn on the switch.

- Install the YOKOGAWA USB driver (YKMUSB) on your PC. For information about how to obtain the
YOKOGAWA USB driver (YKMUSB), contact your nearest YOKOGAWA dealer. You can also access
the YOKOGAWA USB driver download webpage and download the driver.
http://tmi.yokogawa.com/service-support/downloads/

» Do not use USB drivers (or software) supplied by other companies.

IM DLM4038-17EN 1-5
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Chapter 2  Ethernet Interface

21 Component Names and Functions

Front Panel

{ ([(YOKOGAWA 4 22

UTILITY key
Press this key to select the USB interface.

CLEAR TRACE key (SHIFT + CLEAR TRACE)
Press this key to switch to local mode. In
local mode, remote mode (remote control
using communication commands) is
cleared, and key operation becomes
possible.

However, key operation is invalid when
Local Lockout (see page 2-3) is enabled by
the controller.

Rear Panel

Ethernet port
This port is for connecting the DLM4000 to a
controller (such as a PC) using an Ethernet cable.

s \

) 5 B :

TN o
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Ethernet Interface Features and Specifications

Ethernet Interface Features

Reception Features

Allow you to specify the same settings that you can using the front panel keys.
Receive output requests for measured and computed data, panel setting data, and error codes.

Transmission Features

The DLM4000 can transmit measured and computed data.

The DLM4000 can transmit panel setting data and the status byte.
The DLM4000 can transmit error codes when errors occur.

Ethernet Interface Specifications

Electrical and mechanical specifications: IEEE802.3

Simultaneous connections: 1

Protocol: VXI-11

PC system requirements: A PC running the English or Japanese version of Windows 7 (32bit, 64bit),
Windows 8 (32bit, 64bit), Windows 8.1 (32bit, 64bit), or Windows 10 (32bit,
64bit)

Data Transfer Rate

The following table contains approximations of how much time it takes for the DLM4000 to transmit

waveform data.

Model: DLM4038

Controller: PC (Intel (R) Core (TM) i5 CPU 650 @ 3.2 GHz 3.33 GHz), Ether (Intel (R)
82578DM Gigabit Network Connection), OS (Windows 7 Enterprise 32 bit)

Programming language: Visual C++

Number of Data Points  Byte Data Word Data ASCII Data

1250 Approx. 25 ms Approx. 24 ms Approx. 0.090 s
12500 Approx. 25 ms Approx. 27 ms Approx. 0.630 s
125000 Approx. 128 ms Approx. 55 ms Approx. 6.100 s
1250000 Approx. 1044 ms Approx. 292 ms Approx. 65.162 s
12500000 Approx. 10207 ms Approx. 2705 ms Approx. 651.968 s
125000000 Approx. 101255 ms Approx. 26314 ms Approx. 6528.039 s

2-2
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2.2 Ethernet Interface Features and Specifications

Switching between Remote and Local Modes

Switching from Local to Remote Mode

The DLM4000 switches to Remote mode when it is in Local mode and it receives a
:COMMunicate:REMote ON command from the PC.

+ “REMOTE” appears at the top center of the screen once the DLM4000 is in Remote mode.
» All keys except SHIFT+CLEAR TRACE key are disabled.

» The Local mode settings are retained even when the DLM4000 switches to Remote mode.

Switching from Remote to Local Mode

When the DLM4000 is in Remote mode and you press SHIFT+CLEAR TRACE key, the DLM4000

switches to Local mode. However, this does not work if the DLM4000 has received a

:COMMunicate:LOCKout ON command from the PC. The DLM4000 switches to Local mode

when it receives a :COMMunicate:REMote OFF command from the PC, regardless of the local

lockout state.

» The “REMOTE” indicator at the top center of the screen disappears once the DLM4000 is in
Local mode.

» All keys are enabled.

* The Remote mode settings are retained even when the DLM4000 switches to Local mode.

Note

You cannot use the Ethernet interface at the same time as other interfaces (GP-IB and USB interfaces).

Setting the Timeout Value

If the DLM4000 is not accessed for a specified amount of time (set as a timeout value), the
DLM4000 closes the connection to the network. You can set the timeout value in the range of 0
to 600 s. The default value is 0 s. For instructions on how to set the timer value, see section 2.4,
“Network Configuration on the DLM4000.”

IM DLM4038-17EN
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2.3 Ethernet Interface Connection

Connection Procedure
Connect a UTP (Unshielded Twisted-Pair) or STP (Shielded Twisted-Pair) cable that is connected to

a hub or other network device to the Ethernet port on the DLM4000 rear panel.
Ethernet

Hub or router that
supports 1000BASE-T

| ——=  =B=; Network card

PC

DLM4000
* Straight UTP or STP cable

Notes about Connections
» To connect the DLM4000 to a PC, be sure to use straight cables and to connect through a hub or

router. Proper operation is not guaranteed for a one-to-one connection using a cross cable.
» Use a network cable that conforms to the transfer speed of your network.

Note

For details on how to connect the DLM4000 to a network, see section 18.1, “Connecting the DLM4000 to a
Network” in the DLM4000 Series User’s Manual (IM DLM4038-02EN).

2-4 IM DLM4038-17EN



2.4 Configuring the DLM4000 Network Settings

This section explains the settings listed below. You must configure these settings when controlling
the DLM4000 remotely through a ethernet interface.

» Communication interface

» Connecting to the network (Mode)

» Timeout of the network

Opening the Remote Control Menu
Press UTILITY, and then press the Remote Control soft key to open the menu shown below.

Remote

i NDi"icek Set the communication interface to Network(VXI-11)
e wor
(ELD

Mode

Set the Mode to ON
OFF

Push ##:Infinit{0)
Time Out Set the timeout

Infinit(0)

Note

Only use the selected communication interface. If you send commands simultaneously from another
communication interface that has not been selected, the DLM4000 will not execute the commands properly.

Configuring TCP/IP Settings
To use the Ethernet interface features, you must specify the following TCP/IP settings.
» IP address
» Subnet mask
» Default gateway

For instructions on how to specify these settings, see section 18.2, “Configuring TCP/IP Settings” in
the DLM4000 Series User’s Manual (IM DLM4038-02EN).

IM DLM4038-17EN 2-5
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Chapter 3  GP-IB Interface (Option)

3.1 Component Names and Functions

Front Panel

4 [CYOKOGAWA @

UTILITY key
Press this key to select the USB interface.

CLEAR TRACE key (SHIFT + CLEAR TRACE)
Press this key to switch to local mode. In
local mode, remote mode (remote control
using communication commands) is
cleared, and key operation becomes
possible.

However, key operation is invalid when
Local Lockout (see page 3-3) is enabled by
the controller.

Left Side

GP-IB port
This port is for connecting the DLM4000 to a
controller (such as a PC) using a GP-IB cable.

(uondQ) asepvu| gi-do H
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3.2

Connecting GP-IB Cables

GP-IB Cable

The DLM4000 is equipped with a IEEE St'd 488-1978 24-pin GP-IB connector. Use GP-IB cables
that complies with IEEE St'd 488-1978.

Connection Procedure

Connect a GP-IB cable as shown below.

2

Notes about Connections

» Securely fasten the GP-IB cable connector screws.

* On the PC end, use a GP-IB board (or card) made by National Instruments. For more details,
see section 3.4.

The DLM4000 may not operate properly if the DLM4000 is connected to the PC through
converters (such as a GP-IB to USB converter). For more details, contact your nearest
YOKOGAWA dealer.

Several cables can be used to connect multiple devices. However, no more than 15 devices,
including the controller, can be connected on a single bus.

When connecting multiple devices, you must assign a unique address to each device.

Use cables that are 2 m or shorter in length to connect devices.

Keep the total length of the cables under 20 m.

When devices are communicating, have at least two-thirds of the devices on the bus turned on.
To connect multiple devices, use a daisy-chain or star configuration as shown below. You can
also mix these configurations. Loop configuration is not allowed.

E——

— - ]

CAUTION

Be sure to turn off the PC and the DLM4000 when connecting or removing communication
cables. Otherwise, erroneous operation may result, or the internal circuitry may break.

French

ATTENTION

Veillez a mettre le PC et I'oscilloscope DLM4000 hors tension lorsque vous branchez
ou débranchez les cables de communication, car cela risquerait de provoquer des
dysfonctionnements ou des courts-circuits internes.

3-2
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3.3 GP-IB Interface Features

GP-IB Interface Features

Listener Capabilities

+ Allows you to specify the same DLM4000 settings that you can using the front panel keys. You
cannot turn the power on and off or change communication settings.

» Receive output requests for measured and computed data, panel setting data, and error codes.

* Receives status report commands and other commands.

Talker Capabilities

The DLM4000 can transmit measured and computed data.

The DLM4000 can transmit panel setting data and the status byte.
The DLM4000 can transmit error codes when errors occur.

Note

Talk-only, listen-only, and controller capabilities are not available on the DLM4000.

Switching between Remote and Local Modes

Switching from Local to Remote Mode

When the DLM4000 is in Local mode and it receives a REN (Remote Enable) message from the
PC, the DLM4000 switches to Remote mode.

+ “REMOTE” appears at the top center of the screen once the DLM4000 is in Remote mode.

» All keys except SHIFT+CLEAR TRACE key are disabled.

» The settings in Local mode are retained even when the DLM4000 switches to Remote mode.

Switching from Remote to Local Mode

When the DLM4000 is in Remote mode and you press SHIFT+CLEAR TRACE key, the DLM4000
switches to Local mode. This key is disabled when Local Lockout (see page 3-6 for details) has
been activated by a controller.

+ The “REMOTE” indicator at the top center of the screen disappears.

* All keys are enabled.

* The settings in Remote mode are retained even when the DLM4000 switches to Local mode.

Note

You cannot use the GP-IB interface simultaneously with other interfaces (USB and Ethernet interfaces).
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3.4 GP-IB Interface Specifications

GP-IB Interface Specifications

Electrical and mechanical specifications:
IEEE St'd 488-1978
Functional specifications: ~ See the table below.

Protocol: IEEE St'd 488.2-1992

Code: ISO (ASCII)

Mode: Addressable mode

Address setup: You can set the address to a number from 0 to 30 on the GP-IB setup

screen that you can access from the UTILITY menu.
Clearing remote mode: You can clear Remote mode by pressing SHIFT+CLEAR TRACE key
except when Local Lockout has been activated by the controller.

Functional Specifications

Function Subset Name Description

Source handshaking SH1 Full source handshaking capability

Acceptor handshaking AH1 Full acceptor handshaking capability

Talker T6 Basic talker capability, serial polling, untalk on MLA (My
Listen Address), and no talk-only capability

Listener L4 Basic listener capability, unlisten on MTA (My Talk
Address), and no listen-only capability

Service request SR1 Full service request capability

Remote local RL1 Full remote/local capability

Parallel polling PPO No parallel poll capability

Device clear DC1 Full device clear capability

Device trigger DTO No device trigger capability

Controller COo No controller capability

Electric characteristics E1 Open collector

Data Transfer Rate

The following table contains approximate response times for the DLM4000 to transmit waveform

data.

Model: DLM4038

Controller: ~ PC (Intel (R) Core (TM) i5 CPU 650 @ 3.20 GHz 3.33 GHz), GP-IB (NI PCle-GP-IB),
OS (Windows 7 Enterprise 32 bit)

Programming language: Visual C++

Number of Data Points Byte Data Word Data ASCII Data

1250 Approx. 26 ms Approx. 26 ms Approx. 0.100 s
12500 Approx. 48 ms Approx. 56 ms Approx. 0.761 s
125000 Approx. 275 ms Approx. 350 ms Approx. 7.350 s
1250000 Approx. 2543 ms Approx. 3292 ms Approx. 76.995 s
12500000 Approx. 25232 ms Approx. 32740 ms Approx. 765.895 s
125000000 Approx. 251331 ms Approx. 326217 ms Approx. 7619.266 s
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3.5 Configuring the DLM4000 GP-IB Settings

This section explains the settings listed below. You must configure these settings when controlling
the DLM4000 remotely through a GP-IB interface.

» Communication interface

* GP-IB address

Opening the Remote Control Menu
Press UTILITY, and then press the Remote Conrol soft key to open the following menu.

Remote

4 Device

Set the communication interface to GP-IB

Push ##:1

Address

@ Set the address (0 to 30)

Note

(uondQ) asepvu| gi-do H

* Only use the selected communication interface. If you send commands simultaneously from another
communication interface that has not been selected, the DLM4000 will not execute the commands
properly.

»  When the controller is communicating with the DLM4000 or with other devices through GP-IB, do not
change the address.

» Each device that is connected by GP-IB has its own unique address in the GP-IB system. This address
is used to distinguish one device from other devices. Therefore, you must assign a unique address to the
DLM4000 when connecting it to a PC or other device.
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3.6

Responses to Interface Messages

Responses to Interface Messages
Responses to Uni-Line Messages

IFC (Interface Clear)
Clears the talker and listener functions. Stops data transmission if it is in progress.

REN (Remote Enable)
Switches between Remote and Local modes.

IDY (ldentify) is not supported.

Responses to Multi-Line Messages (Address commands)

GTL (Go To Local)
Switches to Local mode.

SDC (Selected Device Clear)

» Clears the program message (command) being received and the output queue (see page 6-6
for details).

* Discards *OPC and *OPC? commands that are being executed.

* Immediately aborts *WAI and COMMunicate:WAIT,

PPC (Parallel Poll Configure), GET (Group Execute Trigger), and TCT (Take Control) are not
supported.

Responses to Multi-Line Messages (Universal commands)

LLO (Local Lockout)
Disables the SHIFT+CLEAR TRACE key on the front panel to prohibit switching to the local
mode.

DCL (Device Clear)
Performs the same operation as SDC.

SPE (Serial Poll Enable)
Sets the talker function on all devices on the bus to serial poll mode. The controller will poll each
device in order.

SPD (Serial Poll Disable)
Clears the talker function’s serial poll mode on all devices on the bus.

PPU (Parallel Poll Unconfigure) is not supported.

What Are Interface Messages?
Interface messages are commands that a controller transmits. They are also referred to as interface
commands or bus commands. They are classified as follows:

Uni-line Messages
Uni-line messages are sent over a single control line. The following three messages are available.

IFC (Interface Clear)
REN (Remote Enable)
IDY (Identify)

3-6

IM DLM4038-17EN



3.6 Responses to Interface Messages

Multi-line Messages
Multi-line messages are sent over eight data lines. The messages are grouped as follows:

Address Commands

Address commands are valid when the DLM4000 is designated as a listener or a talker. The
following five commands are available.

Commands available to a device designated as a listener
* GTL (Go To Local)

» SDC (Selected Device Clear)

» PPC (Parallel Poll Configure)

* GET (Group Execute Trigger)

Commands available to a device designated as a talker
» TCT (Take Control)

Universal Commands

Universal commands are available to all devices regardless of their listener or talker designation.
The following five commands are available.

* LLO (Local Lockout)

» DCL (Device Clear)

» PPU (Parallel Poll Unconfigure)

» SPE (Serial Poll Enable)

» SPD (Serial Poll Disable)

There are other interface messages: listener-address, talk-address, and secondary commands.

Interface messages

Uni-line —— Multi-line messages
messages — Address —— —— Universal ——
commands commands
*IFC
*REN
IDY *GTL *LLO
*SDC *DCL
PPC PPU
GET *SPE
TCT *SPD
Listener Talker Secondary
address address command

Note

The DLM4000 supports interface messages marked with a *.

Difference between SDC and DCL

In multi-line messages, SDC messages are those that require talker or listener designation and DCL
messages are those that do not require the designation. Therefore, the SDC command affects a specific
device while the DCL command affects all devices on the bus.
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Chapter 4 Programming Overview

41 Messages

Messages

Messages are used to exchange information between
the controller and the DLM4000. Messages that are
sent from the controller to the DLM4000 are called
program messages, and messages that are sent from
the DLM4000 back to the controller are called response
messages.

If a program message contains a command that
requests a response (query), the DLM4000 returns

a response message upon receiving the program
message. The DLM4000 returns a single response
message in response to a single program message.

Program Message

The program message syntax is as follows:

)
o/

<Program message unit> <PMT> |

<Program Message Unit>

A program message consists of one or more program
message units. Each unit corresponds to one
command. The DLM4000 executes the commands in
the order that they are received.

Separate each program message unit with a
semicolon.

For details on the program message syntax, see the
next section.

Example

:ACQuire:MODE NORMal;RESolution 1<PMT>

Unit Unit

<PMT>

<PMT> is a program message terminator. The

following three terminators are available.

NL (new line): Same as LF (line feed). ASCII
code “0AH”

~EOM:; The END message as defined by

USBTMC

(The data byte that is sent with

the END message is the last data

byte of the program message.)

NL with an END message

attached.

(NL is not included in the program

message.)

NL"EOM:

Program Message Unit Syntax
The program message unit syntax is as follows:

()
2/
—-| <Program header> }—Tl Space <Program data>

<Program Header>
The program header indicates the command type. For
details, see page 4-3.

<Program Data>

Attach program data if there are conditions that are
required to execute a command. Separate the program
data from the header with a space (ASCII code 20H).
If there are multiple data values, separate each data
value with a comma.

For details, see page 4-5.

Example :ACQuire:MODE NORMal<PMT>

LATAAJ

Header Data

Response Message
The response message syntax is as follows:

)
2/
<Response message unit> <RMT> |

<Response Message Unit>

A response message consists of one or more
response message units; each response message unit
corresponds to one response.

Separate each response message unit with a
semicolon.

For details on the response message syntax, see the
next page.

Example

:ACQUIRE:MODE NORMAL;RESolution 1<RMT>

Unit Unit

<RMT>
RMT stands for “response message terminator.” The
response message terminator is NL"EOM.
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4.1 Messages

Response Message Unit Syntax
The response message unit syntax is as follows:

Tl <Response header> |—-| Space

<Response Header>
A response header sometimes precedes the response
data. A space separates the data from the header. For
details, see page 4-4.

Response data

<Response Data>

Response data contains the content of the response.
If there are multiple data values, each data value is
separated by a comma. For details, see page 4-5.

Example
1.25E-02<RMT> :ACQUIRE:MODE NORMAL<RMT>

.

Data Header Data

If there are multiple queries in a program message,
responses are returned in the same order that the
queries were received in. The DLM4000 returns a
single response message unit to most queries, but
there are queries that the DLM4000 returns multiple
units to. The first response message unit always
corresponds to the first query, but the n'" response unit
may not necessarily correspond to the nt query. If you
want to make sure that every response is retrieved,
divide the program messages into individual messages.

Precautions to Be Taken when Exchanging

Messages

 If the controller sends a program message that does
not contain a query, the controller can send the next
program message at any time.

 If the controller sends a program message that
contains a query, the controller must finish receiving
the response message before it can send the next
program message. If the controller sends the next
program message before receiving the response
message in its entirety, an error will occur. A
response message that is not received in its entirety
will be discarded.

 If the controller tries to receive a response message
when there is none, an error will occur. If the
controller tries to receive a response message
before the transmission of the program message is
complete, an error will occur.

« If the controller sends a program message
containing multiple message units, but the message
contains incomplete units, the DLM4000 will try to
execute the ones that are believed to be complete.
However, these attempts may not always be
successful. In addition, if such a message contains
queries, the DLM4000 may not necessary return
responses.

Deadlock

The DLM4000 can store at least 1024 bytes of
messages in its transmit and receive buffers (the
number of available bytes varies depending on the
operating conditions). If both the transmit and receive
buffers become full at the same time, the DLM4000 will
no longer be able to operate. This condition is called a
deadlock. If this happens, you can resume operation
after you have discarded response messages.
Deadlock will not occur if the program message
(including the <PMT>) is kept below 1024 bytes.
Program messages that do not contain queries never
cause deadlocks.
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4.2 Commands

Command

There are three types of commands (program headers)
that a controller may send to the DLM4000. The
commands differ in their program header formats.

Common Command Header

Commands that are defined in USBTMC-USB488
are called common commands. The header format
of a common command is shown below. Be sure to
include an asterisk (*) at the beginning of a common
command.

O {0

Common command example *CLS

Compound Header

Other commands that are specific to the DLM4000

are classified and arranged in a hierarchy according

to their functions. The compound header syntax is
shown below. Be sure to use a colon to specify a lower
hierarchical level.

Compound header example :ACQuire:MODE

Simple Header

These commands are functionally independent and are
not contained within a hierarchy. The format of a simple
header is shown below.

* — &

Simple header example :STARt

Note

A <mnemonic> is an alphanumeric character string.

When Concatenating Commands

Command Groups

A command group is a group of commands that
have common compound headers arranged in a
hierarchy. A command group may contain sub-
groups.

Example Group of commands related to acquisition
:ACQuire:AVERage : COUNt
:ACQuire :MODE
:ACQuire:RLENgth
:ACQuire:INTERLeave

When Concatenating Commands of the Same

Group

The DLM4000 stores the hierarchical level of the

command that is currently being executed and

processes the next command on the assumption

that it belongs to the same level. Therefore,

the common header section can be omitted for

commands that belong to the same group.

Example :ACQuire:MODE NORMal;
INTERLeave 1<PMT>

When Concatenating Commands of Different
Groups
If the subsequent command does not belong to the
same group, place a colon in front of the header
(cannot be omitted).
Example :ACQuire:MODE
NORMal; :DISPlay:FORMat
SINGle<PMT>

When Concatenating Simple Headers

If a simple header follows another command, place
a colon in front of the simple header (cannot be
omitted).
Example :ACQuire:MODE

NORMal; : STARt<PMT>

When Concatenating Common Commands

Common commands that are defined in the

USBTMC-USB488 are independent of hierarchy.

There is no need to use a colon.

Example :ACQuire:MODE NORMal; *CLS;
INTERLeave 1<PMT>
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4.2 Commands

¢ When Separating Commands with <PMT>

If you separate two commands with a terminator,

two program messages will be sent. Therefore,

the common header must be specified for each

command even if commands belonging to the same

command group are being concatenated.

Example :ACQuire:MODE
NORMal<PMT>:ACQuire:INTERLeave
1<PMT>

Upper-Level Query
An upper-level query is a query that is made by
appending a question mark to a command higher in
the group. The controller can receive all of the settings
in a group collectively by executing a highest-level
query. Some upper-level queries of a group, which may
be comprised of more than three hierarchical levels,
can cause the DLM4000 to transmit all the lower level
settings.
Example
:ACQUIRE? -> :ACQUIRE:AVERAGE:COUNT 2;
ACQUIRE:COUNT INFINITY; INTERLEAVE O0;
MODE NORMAL;RESOLUTION O0;
RLENGTH 125000;SAMPLING INTERPOLATE

The response to an upper-level query can be sent back
to the DLM4000 as a program message. This enables
the settings that were present when the upper-level
query was made to be reproduced later on. However,
some upper-level queries do not return setup data that
is not currently in use. Exercise caution because not
all of a group’s information is necessarily returned in a
response.

Header Interpretation Rules
The DLM4000 interprets the header that it receives

according to the rules below.

*  Mnemonics are not case sensitive.
Example CURSor can be written as cursor or
Cursor.

» The lower-case characters can be omitted.
Example CURSor can be written as CURSO or CURS.

» The question mark at the end of a header indicates
that it is a query. You cannot omit the question mark.
Example: The shortest abbreviation for CURSor? is
CURS?.

» If the <x> (value) at the end of a mnemonic is
omitted, it is interpreted as a 1.
Example: If you write CHAN for CHANne1<x>,
CHANnell is specified.

» Parts of commands and parameters enclosed in
square brackets ([ ]) can be omitted.
Example: TRIGger [ :ATRigger] : SIMPle:LEVel
can be written as TRIG: SIMP: LEV.
However, the last section enclosed in brackets
cannot be omitted in an upper-level query.
Example: TRIGger? and TRIGger:ATRigger?
are different queries.
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4.3 Responses

Response

When the controller sends a query with a question
mark, the DLM4000 returns a response message to
the query. The DLM4000 returns response messages
in one of the following two forms.

* Response Consisting of a Header and Data
Responses that can be used as program messages
without any changes are returned with command
headers attached.

Example :ACQUire:MODE?<PMT>
-> :ACQUire:MODE NORMAL<RMT>

* Response Only Consisting of Data

Responses that cannot be used as program

messages unless changes are made (query-only

commands) are returned without headers. However,

there are query-only commands whose responses

the DLM4000 will attach headers to.

Example :MEASure:TRACel:AREAl:PTOPeak:
VALue?<PMT> -> 10.0E+00<RMT>

If You Want the DLM4000 to Return Responses
without Headers

You can configure the DLM4000 so that even responses
that have both headers and data are returned without
headers. Use the COMMunicate:HEADer command
for this purpose.

Abbreviated Form

The DLM4000 normally returns response headers with
the lower-case section removed. You can configure the
DLM4000 so that full headers are returned. Use the
COMMunicate:VERBose command for this purpose.
The sections enclosed in braces ([ ]) are also omitted
in the abbreviated form.
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4.4 Data

Data

Data contains conditions and values that are written
after the header. A space separates the data from the
header. Data is grouped as follows:

Data Description

<Decimal> A value expressed in decimal notation
(Example: Probe attenuation for CH1
-> CHANnell:PROBe 100)

<Voltage><Time> A physical value

<Frequency> (Example: Time-axis range
<Current> -> TIMebase:TDIV 1US)
<Register> A register value expressed as binary, octal,

decimal or hexadecimal
(Example: Extended event register value
-> STATUS:EESE #HFE)

<Character data> Predefined character string (mnemonic). Select
from the available strings in braces.

(Example: Select the input coupling of CH1

—-> CHANnell:COUPling{AC|DC|DC50|GND})
Indicates ON and OFF. Specify ON, OFF, or a
value

(Example: Turn on the CH1 display

-> CHANnell:DISPlay ON)

User-defined string

(Example: Comment attached to screen data
output

-> MATH1:UNIT:USERdefine "VOLT")
Indicates a file name.

(Example: Save file name

-> FILE:SAVE:WAVeform:NAME "CASE1")
Data that contains 8-bit values

(Example: Response to acquired waveform data
-> #800000010ABCDEFGHIJ)

<Boolean>

<String data>

<Filename>

<Block data>

<Decimal>

<Decimal> indicates a value expressed as a decimal

number, as shown in the table below. Decimal values
are written in the NR form as specified in ANSI X3.42-
1975.

Symbol Description Example

<NR1> Integer 125 -1 +1000
<NR2>  Fixed point number 125.0 -.90 +001.
<NR3>  Floating-point number ~ 125.0E+0 -9E-1 +.1E4
<NRf> Any form from <NR1> to <NR3>

» The DLM4000 can receive decimal values that are
sent from the controller in any form, from <NR1> to
<NR3>. This is expressed as <NRf>.

* The DLM4000 returns a response to the controller in
one of the forms from <NR1> to <NR3> depending
on the query. The same form is used regardless of
the size of the value.

» For the <NR3> form, the plus sign after the “E” can
be omitted. You cannot omit the minus sign.

» If a value outside the setting range is entered, the
value is adjusted to the closest value within the
range.

» If a value has more significant digits than are
available, the value will be rounded.

<Voltage>, <Time>, <Frequency>, <Current>
<Voltage>, <Time>, <Frequency>, and <Current>
indicate decimal values that have physical significance.
A <Multiplier> or <Unit> can be attached to the <NRf>
form that was described earlier. The following types of
expressions are possible.

Format Example
<NRf><Multiplier><Unit> 5MV
<NRf><Unit> 5E-3V
<NRf> 5E-3

<Multiplier>
<Multipliers> that you can use are indicated in the
following table.

Symbol Word Multiplier
EX Exa 1018
PE Peta 101®
T Tera 102
G Giga 10°
MA Mega 108
K Kilo 108
M Milli 103
u Micro 106
N Nano 10°°
P Pico 10712
F Femto 10715
A Atto 10718
<Unit>

<Units> that you can use are indicated in the following
table.

Symbol Word Description
\Y Volt Voltage

S Second Time

HZ Hertz Frequency
MHZ Megahertz Frequency
A Ampere Current

» <Multiplier> and <Unit> are not case sensitive.

» “U”is used to indicate micro (“p”).

* “MA” is used for Mega to distinguish it from Milli.
Megahertz, which is expressed as “MHZ,” is an
exception. Therefore, “M (Milli)” cannot be used for
frequencies.

* If both <Multiplier> and <Unit> are omitted, the
default unit is used.

» Response messages are always expressed in the
<NR3> form. Response messages are returned
using the default unit without the <Multiplier> or
<Unit>.

4-6
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4.4 Data

<Register>

<Register> is an integer that can be expressed in
decimal, hexadecimal, octal, or binary notation. It is used
when each bit of the value has a particular meaning. The
following types of expressions are possible.

Form Example
<NRf> 1
#H<Hexadecimal value made up of the digits #HOF
Oto9andAto F>

#Q<Octal value made up of the digits 0 to 7> #Q777

#B<Binary value made up of the digits 0 and 1> #B001100

» <Register> is not case sensitive.
* Response messages are always expressed in the
<NR1> form.

<Character Data>

<Character data> is a predefined character string
(mnemonics). It is mainly used to indicate that an
option listed as a character string in braces must be
selected and entered. The data interpretation rules are
the same as those described in “Header Interpretation
Rules” on page 4-4.

Form Example

{AC|DC|DC50|GND} AC

« As with the header, the COMMunicate:VERBose
command can be used to select whether to return
the response in the full form or in the abbreviated
form.

- The COMMunicate:HEADer setting does not affect
<character data>.

<Boolean>
<Boolean> is data that indicates ON or OFF. The
following types of expressions are possible.

Form Example

{ON| OFF | <NRf>} ON OFF 1 0

* When <Boolean> is expressed in the <NRf> form,
“OFF” is selected if the rounded integer value is 0O,
and ON is selected for all other cases.

» Aresponse message is always returned with a 1 if
the value is ON and with a 0 if the value is OFF.

<String Data>

<String data> is not a predefined character string like
<character data>. It can be any character string. The
character string must be enclosed in single quotation
marks (') or double quotation marks (").

Form Example

<String data> 'ABC' "IEEE488.2-1987"

» If a character string contains a double quotation
mark ("), the double quotation mark is expressed as
two consecutive quotation marks (" "). This rule also
applies to single quotation marks.

* Aresponse message is always enclosed in double
quotation marks (").

» <String data> is any character string. Therefore,
the DLM4000 assumes that the remaining program
message units are part of the character string
if no single (") or double quotation mark (") is
encountered. As a result, no error is detected if a
quotation mark is omitted.

» For information about the number of characters in a
file name, see the DLM4000 Features Guide.

<Block Data>

<Block data> is any 8-bit data. It is only used in
response messages on the DLM4000. The syntax is as
follows:

Form Example
#N<N-digit decimal number><data byte sequence>#80000001 0ABCDEFGHTJ

* #N
Indicates that the data is <block data>. “N” indicates
the number of succeeding data bytes (digits) in
ASCII code.

» <N-digit decimal number>
Indicates the number of bytes of data (example:
00000010 = 10 bytes).

» <Data byte sequence>
Expresses the actual data (example: ABCDEFGHIJ).

» Data is comprised of 8-bit values (0 to 255). This
means that the ASCII code “0AH,” which stands for
“NL,” can also be included in the data. Hence, care
must be taken when programming the controller.

IM DLM4038-17EN

MBIAIBAQ Bulwwelbold =



4.5 Synchronization with the Controller

Overlap Commands and Sequential
Commands

There are two types of commands: overlap and
sequential. The execution of one overlap command
can start before the execution of the previous overlap
command is completed.

If you specify V/div and send the next program
message to query the result, the DLM4000 always
returns the most recent setting (5 V in this case).
:CHANnell:VDIV 5V;VDIV?<PMT>

This is because the next command is forced to wait
until the processing of CHANne 11 :VDIV is completed.
This type of command is called a sequential command.
Let us assume you send the next program message
when you want to load a file and query the V/div value
of the result.

:FILE:LOAD:SETup:EXECute "CASE1l";:
CHANnell:VDIV?

In this case, CHANnel1:VDIV? is executed before the
loading of the file is completed, and the V/div value that
is returned is the value before the file is loaded.
Overlapping refers to the act of executing the next
command before the processing of the current
command is completed, such as in the command
FILE:LOAD:SETup:EXECute "CASEI1".A command
that operates in this way is called an overlap command.
You can prevent overlapping by using the following
methods.

Synchronizing to Overlap Commands
¢ Using a *\WAI Command

A *WATI command holds the subsequent commands

until the overlap command is completed.

Example :COMMunicate:OPSE #H0040; :
FILE:LOAD:SETup:EXECute
"CASE1"; *WAI; :CHANnell:
VDIV?<PMT>

The COMMunicate:0PSE command is used to

select which command to apply *WATI to. Here, it is

applied to the media access command.

*WATI is executed before CHANnell:VDIV?, so

CHANnell:VDIV? is not executed until the file

loading is completed.

* Using the COMMunicate:OVERIap command
The COMMunicate:OVERlap command enables (or
disables) overlapping.

Example :COMMunicate:OVERlap #HFFBEF;:
FILE:LOAD:SETup:EXECute
"CASE1"; :CHANnell :VDIV?<PMT>

COMMunicate:0OVERlap #HFFBF enables

overlapping for commands other than media access.

Because overlapping of file loading is disabled,

FILE:LOAD:SETup:EXECute "CASE1" operates

in the same way as a sequential command.

Thus, CHANnel1l:VDIV? is not executed until file

loading is completed.

Using the *OPC Command
The *OPC command sets the OPC bit, which is bit
0 in the standard event register (see page 6-4 for
details), to 1 when the overlapping is completed.
Example :COMMunicate:OPSE
#H0040; *ESE 1;*ESR?; *SRE
32; :FILE:LOAD:SETup:
EXECute "CASEL";*OPC<PMT>
(Read the response to*ESR?)
(Wait for a service request)
:CHANnell:VDIV?<PMT>
The COMMunicate:OPSE command is used to
select which command to apply *OPC to. Here, it is
applied to the media access command.
*ESE 1 and *SRE 32 indicate that a service
request is only generated when the OPC bit is 1.
*ESR? clears the standard event register.
In the example above, CHANnell:VDIV? is not
executed until a service request is generated.

4-8
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4.5 Synchronization with the Controller

¢ Using the *OPC? Query
The *OPC? query generates a response when an
overlapping operation is completed.
Example :COMMunicate:OPSE #H0040; :
FILE:LOAD:SETup:EXECute
"CASE1"; *OPC?<PMT>
(Read the response to *OPC?)
:CHANnell:VDIV?<PMT>
The COMMunicate:0PSE command is used to
select which command to apply *OPC? to. Here, it is
applied to the media access command.
Because *OPC? does not generate a response
until the overlapping operation is completed, the file
loading will have been completed by the time the
response to *OPC? is read.

Nofte

Most commands are sequential commands. Overlap
commands are indicated as such in chapter 5. All other
commands are sequential commands.

Achieving Synchronization without Using
Overlap Commands

Even with sequential commands, synchronization
with non-communication events such as triggers is
sometimes required to correctly query the measured
data.

For example, if the following program message is
transmitted to query waveform data acquired with the
trigger mode set to single, the WAVeform: SEND?
command may be executed regardless of whether or
not the acquisition has been completed and may result
in a command execution error.

TRIGger :MODE NORMal; :STARt; :WAVeform:
SEND?<PMT>

If this happens, you must use the following method to
synchronize to the end of waveform acquisition.

¢ Using the STATus:CONDition? query
STATus:CONDition? is used to query the
contents of the condition register (see page 6-5
for details). You can determine whether or not
waveform acquisition is in progress by reading bit
0 in the condition register. If the bit is 1, waveform
acquisition is in progress. If the bit is 0, waveform
acquisition is not in progress.

Example TRIGger:MODE NORMal; :
STARt<PMT>
:STATus :CONDition?<PMT>
(Read the response. If bit 0 is 1, return to
the previous command.)
:WAVeform: SEND?<PMT>
WAVeform: SEND? is not executed until bit 0 in the
condition register becomes 0.

Using the Extended Event Register
The changes in the condition register can be
reflected in the extended event register (see page
6-5 for details).
Example :STATus:FILTerl FALL;:STATus:
EESE 1;EESR?;*SRE 8; :TRIGger:
MODE NORMal; : STARt<PMT>
(Read the response to STATus :EESR?)
(Wait for a service request)
:WAVeform: SEND?<PMT>
The STATus:FILTerl FALL command sets the
transition filter so that bit 0 in the extended event
(FILTer1) is set to 1 when bit 0 in the condition
register changes from 1 to 0.

The STATus:EESE 1 command is used to only
change the status byte based on bit 0 in the
extended event register.

The STATus:EESR? command is used to clear the
extended event register.

The *SRE 8 command is used to generate service
requests based only on the changes in the extended
event register bits.

The WAVeform: SEND? command is not executed
until a service request is generated.

Using the COMMunicate:WAIT command

The COMMunicate:WAIT command is used to wait

for a specific event to occur.

Example :STATus:FILTerl FALL;:STATus:
EESR?; : TRIGger :MODE NORMal
<PMT>
(Read the response to STATus :EESR?)
:COMMunicate:WAIT
1; :WAVeform: SEND?<PMT>

For a description of STATus: FILTerl FALL and

STATus :EESR?, see the previous section about the

extended event register.

The COMMunicate:WAIT 1 command specifies

that the program will wait for bit O in the extended

event register to be set to 1.

WAVeform: SEND? is not executed until bit O in the

extended event register becomes 1.
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Chapter5 Commands

5.1 List of Commands

Command Function Page

ACQuire Group

:ACQuire? Queries all waveform acquisition settings. 5-61
:ACQuire:AVERage? Queries all of the settings related to averaging and the number of waveform 5-61

acquisitions.
:ACQuire:AVERage : COUNt Sets or queries the attenuation constant for exponential averaging or the 5-61

average count for linear averaging for Averaging mode.
:ACQuire:COUNt Sets or queries the number of waveform acquisitions in Normal, Envelope,  5-61

and Averaging modes.
:ACQuire:INTerleave Sets or queries the on/off status of Interleave mode. 5-61
:ACQuire :MODE Sets or queries the waveform acquisition mode. 5-61
:ACQuire:RESolution Sets or queries the on/off status of High Resolution mode. 5-61
:ACQuire:RLENgth Sets or queries the record length. 5-61
:ACQuire:SAMPling Sets or queries the sampling mode. 5-61

o

ANALysis Group S
:ANALysis? Queries all of the settings for the analysis feature. 5-62 3
:ANALysis:AHIStogram<x>? Queries all of the settings for the waveform histogram feature. 5-62 2
:ANALysis:AHIStogram<x>:DISPlay Sets or queries the on/off status of a waveform histogram display. 5-62 %
:ANALysis:AHIStogram<x>:HORizon Sets or queries the horizontal range of a waveform histogram. 5-62
tal
:ANALysis:AHIStogram<x>:MEASu Queries all of the settings for waveform histogram measurement (including  5-62
re? the mode on/off status).
:ANALysis:AHIStogram<x>:MEASure Sets or queries the measurement mode of a waveform histogram. 5-62
:MODE
:ANALysis:AHIStogram<x>:MEASure Queries all of the measurement settings for a waveform histogram when the 5-62
:PARameter? histogram parameter measurement mode is set to Param.
:ANALysis:AHIStogram<x>:MEASure Collectively turns on or off all of the measurement items of a waveform 5-62
:PARameter:ALL histogram.
:ANALysis:AHIStogram<x>:MEASure Queries all of the settings for the specified measurement item of a waveform 5-62
:PARameter:<Parameter>? histogram.
:ANALysis:AHIStogram<x>:MEASure Sets or queries the on/off status of the specified measurement item of a 5-62
:PARameter:<Parameter>:STATe waveform histogram.
:ANALysis:AHIStogram<x>:MEASure Queries the automatically measured value for the specified measurement 5-63
:PARameter:<Parameter>:VALue? item of a waveform histogram.
:ANALysis:AHIStogram<x>:MEASure Sets or queries the horizontal position of Cursor1 or Cursor 2 for a waveform 5-63
:PARameter:HPOSition<y> histogram.
:ANALysis:AHIStogram<x>:MEASure Sets or queries the vertical position of Cursor1 or Cursor 2 for a waveform  5-63
:PARameter:VPOSition<y> histogram.
:ANALysis:AHIStogram<x>:MODE Sets or queries the target axis of a waveform histogram. 5-63
:ANALysis:AHIStogram<x>:RANGe Sets or queries the measurement source window of a waveform histogram. 5-63
:ANALysis:AHIStogram<x>:TRACe Sets or queries the source waveform of a waveform histogram. 5-63
:ANALysis:AHIStogram<x>:VERTic  Sets or queries the vertical range of a waveform histogram. 5-63
al
:ANALysis:PANalyze<x>? Queries all power supply analysis settings. 5-63
:ANALysis:PANalyze<x>:HARMoni Queries all harmonic analysis settings. 5-64
cs?
:ANALysis:PANalyze<x>:HARMonics Queries all class C harmonic analysis settings. 5-64
:CCLass?
:ANALysis:PANalyze<x>:HARMonics Queries the current power factor for class C harmonic analysis. 5-64
:CCLass:GETLambda
:ANALysis:PANalyze<x>:HARMonics Sets or queries the power factor for class C harmonic analysis. 5-64

:CCLass:LAMBda

:ANALysis:PANalyze<x>:HARMonics Sets or queries the fundamental current value for class C harmonic analysis. 5-64
:CCLass:MAXCurrent

:ANALysis:PANalyze<x>:HARMonics Sets or queries whether or not the active power for class C harmonic 5-64
:CCLass:0POWer analysis exceeds 25 W.
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5.1 List of Commands

Command Function Page
:ANALysis:PANalyze<x>:HARMonics Sets or queries the class of the device under harmonic analysis. 5-64
:CLASs

:ANALysis:PANalyze<x>:HARMonics Queries all class D harmonic analysis settings. 5-64
:DCLass?

:ANALysis:PANalyze<x>:HARMonics Sets or queries the power value for class D harmonic analysis. 5-64
:DCLass:POWer

:ANALysis:PANalyze<x>:HARMonics Queries all harmonic analysis result list settings. 5-65
:DETail?

:ANALysis:PANalyze<x>:HARMonics Sets or queries the display position of the analysis result list of harmonic 5-65
:DETail:DISPlay analysis.

:ANALysis:PANalyze<x>:HARMonics Queries the items displayed in the harmonic analysis result list. 5-65
:DETail :LIST:ITEM?

:ANALysis:PANalyze<x>:HARMonics Queries all of the data for the specified analysis number in the harmonic 5-65
:DETail:LIST:VALue? analysis result list.

:ANALysis:PANalyze<x>:HARMonics Sets or queries the harmonic analysis display mode. 5-65
: DMODe

:ANALysis:PANalyze<x>:HARMonics Sets or queries the harmonic analysis grouping. 5-65
:GROuping

:ANALysis:PANalyze<x>:HARMonics Sets or queries the harmonic analysis computation start point. 5-65
:SPOint

:ANALysis:PANalyze<x>:HARMonics Sets or queries the power supply voltage for harmonic analysis. 5-66
:SVOLtage

:ANALysis:PANalyze<x>:I2T? Queries all Joule integral settings. 5-66
:ANALysis:PANalyze<x>:I2T:MATH Sets or queries the on/off status of the Joule integral waveform display. 5-66
:ANALysis:PANalyze<x>:I2T:MEASu Queries all Joule integral automatic measurement settings. 5-66
re?

:ANALysis:PANalyze<x>:I2T:MEASu Queries Joule integral settings. 5-66
re:I2T?

:ANALysis:PANalyze<x>:I2T:MEASu Queries the normal statistical processing count of the Joule integral. 5-66
re:I2T:COUNt?

:ANALysis:PANalyze<x>:I2T:MEASu Queries a statistical value of a Joule integral. 5-66
re:I2T: {MAXimum|MEAN |MINimum|SD

Eviation}?

:ANALysis:PANalyze<x>:I2T:MEASu Sets or queries whether or not a Joule integral will be measured. 5-66
re:I2T:STATe

:ANALysis:PANalyze<x>:I2T:MEASu Queries an automatically measured value of a Joule integral. 5-67
re:I2T:VALue?

:ANALysis:PANalyze<x>:I2T:RANGe Sets or queries the measurement source window. 5-67
:ANALysis:PANalyze<x>:I2T:SCA Queries all scaling settings. 5-67
Le?

:ANALysis:PANalyze<x>:I2T:SCALe Sets or queries the center value for manual scaling. 5-67
:CENTer

:ANALysis:PANalyze<x>:I2T:SCALe Sets or queries the scaling mode. 5-67
:MODE

:ANALysis:PANalyze<x>:I2T:SCALe Sets or queries the sensitivity of the center position for manual scaling. 5-67
:SENSitivity

:ANALysis:PANalyze<x>:I2T:TRAN  Sets or queries the measurement time period. 5-67
ge (Time Range)

:ANALysis:PANalyze<x>:SETup? Queries all power supply analysis input settings. 5-68
:ANALysis:PANalyze<x>:SETup:ADE Executes automatic deskewing for power supply analysis. 5-68
Skew

:ANALysis:PANalyze<x>:SETup:I?  Queries all current input channel settings for power supply analysis. 5-68
:ANALysis:PANalyze<x>:SETup:1:D Sets or queries the deskew setting of the current input channel for power 5-68
ESKew supply analysis.

:ANALysis:PANalyze<x>:SETup:I1:I Sets or queries the current input channel for power supply analysis. 5-68
NPut

:ANALysis:PANalyze<x>:SETup:1:P Queries all current-to-voltage conversion ratio settings for the current input  5-68
ROBe channel probe for power supply analysis.

:ANALysis:PANalyze<x>:SETup:U?  Queries all voltage input channel settings for power supply analysis. 5-68
:ANALysis:PANalyze<x>:SETup:U:D Sets or queries the deskew setting of the voltage input channel for power 5-68
ESKew supply analysis.

:ANALysis:PANalyze<x>:SETup:U:I Sets or queries the voltage input channel for power supply analysis. 5-68
NPut

5-2
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Command

Function Page

:ANALysis:PANalyze<x>:

ROBe

SETup:U:P

Sets or queries the probe attenuation setting of the voltage input channel for 5-69
power supply analysis.

:ANALysis:PANalyze<x>:SETup:RTR Sets or queries the reference trace for power supply analysis deskewing. 5-69

ace

:ANALysis:PANalyze<x>:SOA? Queries all XY display (safe operating area) settings. 5-69

:ANALysis:PANalyze<x>:SOA:CURS  Queries all XY display (safe operating area) cursor measurement settings.  5-69

or?

:ANALysis:PANalyze<x>:SOA:CURSo Queries all XY display (safe operating area) horizontal cursor settings. 5-69

r:X<y>?

:ANALysis:PANalyze<x>:SOA:CURSo Sets or queries a horizontal cursor position in the XY display (safe operating 5-69

r:X<y>:POSition area).

:ANALysis:PANalyze<x>:SOA:CURSo Sets or queries the voltage value of a horizontal cursor in the XY display (safe 5-69

r:X<y>:VALue? operating area).

:ANALysis:PANalyze<x>:SOA:CURSo Queries all XY display (safe operating area) vertical cursor settings. 5-69

r:Y<y>?

:ANALysis:PANalyze<x>:SOA:CURSo Sets or queries a vertical cursor position in the XY display (safe operating 5-69

r:Y<y>:POSition area).

:ANALysis:PANalyze<x>:SOA:CURSo Sets or queries the voltage value of a vertical cursor in the XY display (safe 5-70

r:Y<y>:VALue? operating area).

:ANALysis:PANalyze<x>:SOA:MODE  Sets or queries the automated measurement mode of the XY display (safe ~ 5-70
operating area).

:ANALysis:PANalyze<x>:SOA:TRAN  Sets or queries the range of the T-Y waveform to display in the XY display (safe 5-70

ge (Time Range) operating area).

:ANALysis:PANalyze<x>:SOA:VTDis Sets or queries whether or not to display the VT waveform in the XY display 5-70

play (safe operating area).

:ANALysis:PANalyze<x>:SWLOSS? Queries all switching loss settings. 5-70

:ANALysis:PANalyze<x>:SWLoss:CY Sets or queries the on/off status of cycle mode. 5-70

CLe

:ANALysis:PANalyze<x>:SWLoss:DP Queries all distal, mesial, and proximal settings. 5-70

ROximal?

:ANALysis:PANalyze<x>:SWLoss:DP Sets or queries the distal, mesial, and proximal point mode setting. 5-70

ROximal :MODE

:ANALysis:PANalyze<x>:SWLoss:DP Sets or queries the distal, mesial, and proximal points as percentages. 5-71

ROximal:PERCent

:ANALysis:PANalyze<x>:SWLoss:DP Sets or queries the distal, mesial, and proximal points as voltages. 5-71

ROximal:UNIT

:ANALysis:PANalyze<x>:SWLoss:DT Sets or queries the device type for total loss computation. 5-71

YPe

:ANALysis:PANalyze<x>:SWLoss:IL Sets or queries the current level used to determine the zero loss period for ~ 5-71

EVel total loss computation.

:ANALysis:PANalyze<x>:SWLoss:MA Sets or queries the on/off status of the power waveform display. 5-71

TH

:ANALysis:PANalyze<x>:SWLoss:ME Queries all of the settings for the automated measurement of power supply  5-71

ASure? analysis parameters.

:ANALysis:PANalyze<x>:SWLoss:ME Queries the setting of a power supply analysis parameter. 5-71

ASure:<Parameter>?

:ANALysis:PANalyze<x>:SWLoss:ME Queries the continuous statistical processing count of a power supply 5-71

ASure:<Parameter>:COUNt? analysis parameter.

:ANALysis:PANalyze<x>:SWLoss:ME Queries a statistical value of a power supply analysis parameter. 5-72

ASure:<Parameter>: {MAXimum|MEAN

|[MINimum|SDEViation}?

:ANALysis:PANalyze<x>:SWLoss:ME Sets or queries the on/off status of a power supply analysis parameter. 5-72

ASure:<Parameter>:STATe

:ANALysis:PANalyze<x>:SWLoss:ME Queries an automatically measured value of a power supply analysis 5-72

ASure:<Parameter>:VALue? parameter.

:ANALysis:PANalyze<x>:SWLoss:ME Sets or queries the calculation method for high and low points. 5-72

Thod

:ANALysis:PANalyze<x>:SWLoss:RA Sets or queries the measurement source window. 5-72

NGe

:ANALysis:PANalyze<x>:SWLoss:R  Sets or queries the on-resistance value for total loss computation. 5-73

DS

:ANALysis:PANalyze<x>:SWLoss:SC Queries all scaling settings. 5-73

ALe?
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5.1 List of Commands

Command Function Page
:ANALysis:PANalyze<x>:SWLoss:SC Sets or queries the level of the center position for manual scaling. 5-73
ALe:CENTer

:ANALysis:PANalyze<x>:SWLoss:SC Sets or queries the scaling mode. 5-73
ALe :MODE

:ANALysis:PANalyze<x>:SWLoss:SC Sets or queries the sensitivity of the center position for manual scaling. 5-73
ALe:SENSitivity

:ANALysis:PANalyze<x>:SWLoss:TR Sets or queries the measurement time period. 5-73
ANge (Time Range)

:ANALysis:PANalyze<x>:SWLoss:UL Sets or queries the voltage level used to determine the loss calculation 5-73
EVel period for total loss computation.

:ANALysis:PANalyze<x>:SWLoss:UN Sets or queries the power unit. 5-73
IT

:ANALysis:PANalyze<x>:SWLoss:V  Sets or queries the collector-emitter saturation voltage value for total loss 5-74
CE

:ANALysis:PANalyze<x>:TYPE Sets or queries the type of power supply analysis. 5-74

:ANALysis:PMEAsure<x>? Queries all power measurement settings. 5-74

:ANALysis:PMEAsure<x>:IDPRoxim  Queries all distal, mesial, and proximal settings. 5-74

alz

:ANALysis:PMEAsure<x>:IDPRoxima Sets or queries the distal, mesial, and proximal point mode setting. 5-74

1:MODE

:ANALysis:PMEAsure<x>:IDPRoxima Sets or queries the distal, mesial, and proximal points as percentages. 5-74

1:PERCent

:ANALysis:PMEAsure<x>:IDPRoxima Sets or queries the distal, mesial, and proximal points as voltages. 5-74

1:UNIT

:ANALysis:PMEAsure<x>:IMEThod Sets or queries the high and low points. 5-74

:ANALysis:PMEAsure<x>:INDicator Sets or queries the measurement location indicator. 5-74

:ANALysis:PMEAsure<x>:MEASure?  Queries all the settings for automated measurement of power measurement 5-75
parameters.

:ANALysis:PMEAsure<x>:MEASure:< Queries the setting of a power measurement parameter. 5-75

Parameter>?

:ANALysis:PMEAsure<x>:MEASure:< Queries the normal statistical processing count of the power measurement  5-75
Parameter>:COUNt? parameter.

:ANALysis:PMEAsure<x>:MEASure:< Queries a statistical value of a power measurement parameter. 5-75
Parameter>: {MAXimum|MEAN | MINimu

m|SDEViation}?

:ANALysis:PMEAsure<x>:MEASure:< Queries the on/off status of the power measurement parameter. 5-75
Parameter>:STATe

:ANALysis:PMEAsure<x>:MEASure:< Queries an automatically measured value of a power measurement 5-75
Parameter>:VALue? parameter.

:ANALysis:PMEAsure<x>:MEASure:A Collectively turns on or off the power measurement parameter. 5-75
LL

:ANALysis:PMEAsure<x>:MODE Sets or queries the on/off status of power measurement. 5-75
:ANALysis:PMEAsure<x>:RANGe Sets or queries the measurement source window. 5-75
:ANALysis:PMEAsure<x>:SETup? Queries all power measurement input settings. 5-75
:ANALysis:PMEAsure<x>:SETup:ADE Executes auto deskewing for power measurement. 5-75
Skew

:ANALysis:PMEAsure<x>:SETup:I?  Queries all current input channel settings for power measurement. 5-76

:ANALysis:PMEAsure<x>:SETup:I1:D Sets or queries the auto deskewing of the current input channel for power 5-76
ESKew measurement.

:ANALysis:PMEAsure<x>:SETup:I:P Queries all current-to-voltage conversion ratio settings of the probe 5-76
ROBe connected to the current input channel for power measurement.
:ANALysis:PMEAsure<x>:SETup:RTR Sets or queries the deskewing source trace for power measurement. 5-76
ace

:ANALysis:PMEAsure<x>:SETup:U?  Queries all voltage input channel settings for power measurement. 5-76

:ANALysis:PMEAsure<x>:SETup:U:D Sets or queries the auto deskewing of the voltage input channel for power  5-76
ESKew measurement.

:ANALysis:PMEAsure<x>:SETup:U:P Queries all voltage-to-voltage conversion ratio settings of the probe 5-76
ROBe connected to the voltage input channel for power measurement.
:ANALysis:PMEAsure<x>:TRANge Sets or queries the measurement time period. 5-76
:ANALysis:PMEAsure<x>:UDPRoxim  Queries all distal, mesial, and proximal settings. 5-76
alz

:ANALysis:PMEAsure<x>:UDPRoxima Sets or queries the distal, mesial, and proximal point mode setting. 5-77
1:MODE
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Command Function Page
:ANALysis:PMEAsure<x>:UDPRoxima Sets or queries the distal, mesial, and proximal points as percentages. 5-77
1:PERCent
:ANALysis:PMEAsure<x>:UDPRoxima Sets or queries the distal, mesial, and proximal points as voltages. 5-77
1:UNIT
:ANALysis:PMEAsure<x>:UMEThod Sets or queries the high and low points. 5-77
:ANALysis:PMEAsure<x>:UNIT Sets or queries the watthour unit. 5-77
:ANALysis:PMEAsure<x>:USER<y>?  Queries all automatic measurement settings for a Calc item. 5-77
:ANALysis:PMEAsure<x>:USER<y>:C Queries the statistical processing count of the automatically measured value 5-77
OUNt? of a Calc item.
:ANALysis:PMEAsure<x>:USER<y>:D Sets or queries the expression for the automatically measured value of a 5-77
EFine Calc item.
:ANALysis:PMEAsure<x>:USER<y>:  Queries a statistical value that is calculated on the automatically measured 5-78
{MAXimum|MEAN |MINimum|SDEViati  value of a Calc item.
on}?
:ANALysis:PMEAsure<x>:USER<y>:N Sets or queries the name of a Calc item. 5-78
AME
:ANALysis:PMEAsure<x>:USER<y>:S Sets or queries the on/off status of automated measurement of a Calc item. 5-78
TATe
:ANALysis:PMEAsure<x>:USER<y>:U Sets or queries the unit of a Calc item. 5-78
NIT
:ANALysis:PMEAsure<x>:USER<y>:V Queries the automatically measured value of a Calc item. 5-78
ALue?
:ANALysis:WAIT? Waits for the completion of automated measurement with a set timeout. 5-78
ASETup Group
:ASETup:EXECute Executes auto setup. 5-79
:ASETup: UNDO Undoes auto setup. 5-79
CALibrate Group
:CALibrate? Queries all calibration settings. 5-80
:CALibrate[:EXECute] Executes calibration. 5-80
:CALibrate :MODE Sets or queries the on/off status of auto calibration. 5-80
CHANnNel Group
:CHANnel<x>? Queries all vertical axis settings of a channel. 5-81
:CHANnel<x>:ASCale[:EXECute] Executes auto scaling of a channel. 5-81
:CHANnel<x>:BWIDth Sets or queries the input filter setting of a channel. 5-81
:CHANnel<x>:COUPling Sets or queries the input coupling setting of a channel. 5-81
:CHANnel<x>:DESKew Sets or queries the deskew setting of a channel. 5-81
:CHANnel<x>:DISPlay Sets or queries the display on/off status of a channel. 5-81
:CHANnel<x>:INVert Sets or queries the on/off status of invert mode, which inverts the waveform 5-81
display.
:CHANnel<x>:LABel? Queries all waveform label settings of a channel. 5-81
:CHANnel<x>:LABel [ : DEFine] Sets or queries the waveform label of a channel. 5-81
:CHANnel<x>:LABel:DISPlay Sets or queries the waveform label display on/off status of a channel. 5-82
:CHANnel<x>:LSCale? Queries all linear scaling settings of a channel. 5-82
:CHANnel<x>:LSCale:AVALue Sets or queries a scaling coefficient A value. 5-82
:CHANnel<x>:LSCale:BVALue Sets or queries an offset B value. 5-82
:CHANnel<x>:LSCale:MODE Sets or queries the on/off status of linear scaling. 5-82
:CHANnel<x>:LSCale:UNIT Sets or queries a unit that is attached to linear scaling results. 5-82
:CHANnel<x>:0FFSet Sets or queries the offset voltage of a channel. 5-82
:CHANnel<x>:POSition Sets or queries the vertical position of a channel. 5-82
:CHANnel<x>:PROBe? Queries all probe attenuation settings of a channel. 5-82
:CHANnel<x>:PROBe:DzZCalibrate Performs demagnetization and zero adjustment on each channel. 5-82
: CHANnel<x>:PROBe [ :MODE] Sets or queries the probe attenuation setting of a channel. 5-83
:CHANnel<x>:PROBe:PZCalibrate Executes zero calibration of current probes for a channel. 5-83
:CHANnel<x>:VARiable Sets or queries the voltage scale of a channel in 0.01 V/division steps. 5-83
:CHANnel<x>:VDIV Sets or queries the voltage scale (in V/division) of a channel. 5-83
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Command Function Page
CHUTiIl Group

:CHUTil? Queries all of the settings for copying settings between channels. 5-84
:CHUTil:ALL:DISPlay Sets the display of all channels to ON or OFF. 5-84
:CHUTil:COPYch? Queries all of the settings for copying settings between channels. 5-84
:CHUTil:COPYch:EXECute Copies settings between channels. 5-84
:CHUTil:COPYch:SOURce Sets or queries the copy source channel. 5-84
:CHUTil:COPYch:DESTination? Queries all copy destination channel settings. 5-84
:CHUTi1:COPYch:DESTination:ALL  Sets or queries whether the copy destination channels are set to all 5-84

channels.

:CHUT11:COPYch:DESTination:CHAN
nel<x>

Sets or queries whether the channel is a destination for the copy operation of 5-84

settings between channels.

:CHUT11:COPYch:UNDO Cancels the copying of settings between channels. 5-84
CLEar Group

:CLEar Clears traces. 5-85
COMMunicate Group

:COMMunicate? Queries all communication settings. 5-86

:COMMunicate:HEADer

Sets or queries whether or not a header is added to the response to a query. 5-86
(Example with header:CHANNEL1:PROBE:MODE 10. Example without

header:10.)

:COMMunicate:LOCKout

Sets or clears local lockout.

5-86

:COMMunicate:0OPSE (Operation
Pending Status Enable register)

Sets or queries the overlap command that is used by the *OPC, *OPC?, and 5-86

*WAI commands.

:COMMunicate:0OPSR? (Operation Queries the operation pending status register. 5-86

Pending Status Register)

:COMMunicate:OVERlap Sets or queries the commands that operate as overlap commands. 5-86

:COMMunicate:REMote Sets remote or local. On is remote mode. 5-86

:COMMunicate:VERBose Sets or queries whether the response to a query is returned fully spelled 5-86
out (example:CHANNEL1:PROBE:MODE 10) or using abbreviation
(example:CHAN:PROB 10).

:COMMunicate:WAIT Waits for a specified extended event to occur. 5-86

:COMMunicate :WAIT? Creates the response that is returned when a specified extended event 5-87
occurs.

CURSor Group

:CURSor? Queries all cursor measurement settings. 5-88

:CURSor[:TY]? Queries all cursor settings. 5-88

:CURSor[:TY] : DEGRee? Queries all angle cursor settings. 5-88

:CURSor[:TY] : DEGRee:ALL

Collectively turns on or off the measured values of the angle cursor on the ~ 5-88

T-Y display.
:CURSor [: TY] : DEGRee : D<x>? Queries all angle cursor angle settings. 5-88
:CURSor [:TY] : DEGRee:D<x>:STATe  Sets or queries the on/off status of an angle cursor angle. 5-88
Queries an angle cursor angle. 5-88

:CURSor[:TY] : DEGRee:DD?

Queries all of the settings for the angle difference between the angle cursors. 5-88

1

]
:CURSor[:TY] : DEGRee : D<x>:VALue?

]

1

:CURSor[:TY] :DEGRee:DD:STATe

Sets or queries the on/off status of the angle difference value D, which is 5-88

measured between the angle cursors.

:CURSor[:TY] :DEGRee:DD:VALue?

Queries the angle difference value D, which is measured between the angle 5

cursors.

88

:CURSor [:TY] : DEGRee:DV?

Queries all of the settings for the V value, which is measured between the ~ 5-88

angle cursors.

:CURSor[:TY] : DEGRee:DV:STATe

Sets or queries the on/off status of the V value, which is measured between 5-88

the angle cursors.

:CURSor [:TY] : DEGRee:DV:VALue? Queries the V value, which is measured between the angle cursors. 5-88

:CURSor [:TY] : DEGRee : JUMP Makes an angle cursor in the T-Y display jump to the specified zoom 5-88
waveform.

:CURSor [:TY] : DEGRee: POSition<x> Sets or queries the position of an angle cursor. 5-89

:CURSor[:TY] : DEGRee:REFerence
<x>

Sets or queries the position of the angle reference start point (Reference1)  5-89

or the angle reference end point (Reference?2).

:CURSor[:TY] : DEGRee:RVALue

Sets or queries the reference angle.

5-6
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:CURSor[:TY] : DEGRee: TRACe Sets or queries the source waveform that you want to measure using the 5-89
angle cursors.

:CURSor [:TY] : DEGRee : UNIT Sets or queries the unit of angle cursor measurement. 5-89

:CURSor [:TY] :DEGRee:V<x>? Queries all angle cursor voltage settings. 5-89

:CURSor [:TY] : DEGRee:V<x>:STATe  Sets or queries the on/off status of an angle cursor voltage. 5-89

:CURSor [:TY] : DEGRee:V<x>:VALue? Queries the vertical value of the angle cursor. 5-89

:CURSor [:TY] :HORizontal? Queries all AV cursor settings. 5-90

:CURSor[:TY] :HORizontal:ALL Collectively turns on or off the measured values of the AV cursor on the T-Y  5-90
display.

:CURSor [:TY] :HORizontal:DV? Queries all of the settings for the vertical values between the AV cursors. 5-90

:CURSor[:TY] :HORizontal:DV:STA  Sets or queries the on/off status of the vertical value measured between the 5-90
Te AV cursors.

:CURSor[:TY] :HORizontal:DV:VAL  Queries the vertical value between the AV cursors. 5-90
ue?
:CURSor[:TY] :HORizontal:POSitio Sets or queries the position of a AV cursor. 5-90
n<x>
:CURSor[:TY] :HORizontal: TRACe Sets or queries the source waveform that you want to measure using the AV 5-90

Cursors.
:CURSor[:TY] :HORizontal : V<x>? Queries all vertical axis settings for a AV cursor. 5-90
:CURSor[:TY] :HORizontal:V<x>:ST Sets or queries the on/off status of the vertical value measured for a AV 5-90
ATe cursor. 9
:CURSor[:TY] :HORizontal:V<x>:VA Queries the vertical value of a AV cursor. 5-90 3
Lue? g
:CURSor [:TY] :MARKer? Queries all marker cursor settings. 5-90 g_
:CURSor [: TY] :MARKer : FORM Sets or queries the marker cursor form. 5-90 o
:CURSor[:TY] :MARKer :M<x>? Queries all settings for the specified marker. 5-90
:CURSor[:TY] :MARKer :M<x>:ALL Collectively turns on or off the measured values of the marker cursor on the 5-91

T-Y display.
:CURSor [:TY] :MARKer :M<x>:DT<y>? Queries all of the settings related to time measurement between marker 5-91

Cursors.

:CURSor [:TY] :MARKer:M<x>:DT<y>: Sets or queries the on/off status of the time value measured between marker 5-91
STATe Cursors.

:CURSor [:TY] :MARKer :M<x>:DT<y>: Queries the time value between marker cursors. 5-91

VALue?

:CURSor[:TY] :MARKer:M<x>:DV<y>? Queries all of the settings related to vertical-axis measurement between 5-91
marker cursors.

:CURSor [:TY] :MARKer :M<x>:DV<x>: Sets or queries the on/off status of the vertical value measured between 5-91

STATe marker cursors.

:CURSor[:TY] :MARKer:M<x>:DV<y>: Queries the vertical value between marker cursors. 5-91

VALue?

:CURSor [:TY] :MARKer :M<x>:JUMP Makes a marker cursor in the T-Y display jump to the specified zoom 5-91
waveform.

:CURSor[:TY] :MARKer:M<x>:POSiti Sets or queries the time value of a marker cursor. 5-91

on

:CURSor [:TY] :MARKer :M<x>:T? Queries all time axis settings for a marker cursor. 5-91

:CURSor [:TY] :MARKer:M<x>:T:STA  Sets or queries the on/off status of the time value of a marker cursor. 5-91

Te

:CURSor [:TY] :MARKer:M<x>:T:VAL  Queries the time value of a marker cursor. 5-91

ue?

:CURSor [:TY] :MARKer:M<x>:TRACe  Sets or queries the source waveform that you want to measure using the 5-92
marker cursors.

:CURSor [: TY] :MARKer :M<x>:V? Queries all vertical axis settings for a marker cursor. 5-92

:CURSor[:TY] :MARKer:M<x>:V:STA  Sets or queries the on/off status of the vertical value of a marker cursor. 5-92

Te

:CURSor [:TY] :MARKer:M<x>:V:VAL  Queries the vertical value of a marker cursor. 5-92

ue?

:CURSor[:TY] :TYPE Sets or queries the cursor type. 5-92

:CURSor[:TY] :VERTical? Queries all AT cursor settings. 5-92

:CURSor[:TY] :VERTical:ALL Collectively turns on or off the measured values of the AT cursor on the T-Y  5-92
display.

:CURSor[:TY] :VERTical:DT? Queries all time axis settings for the AT cursors. 5-92

:CURSor[:TY] :VERTical:DT:STATe  Sets or queries the on/off status of the time value measured between the AT 5-92
Cursors.
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:CURSor [:TY] : VERTical:DT:VALue? Queries the time value between the AT cursors. 5-92

:CURSor[:TY] :VERTical:DV? Queries all vertical axis settings for the AT cursors. 5-92

:CURSor[:TY] :VERTical:DV:STATe  Sets or queries the on/off status of the vertical value measured between the 5-92
T cursors.

:CURSor [:TY] :VERTical:DV:VALue? Queries the vertical value between the AT cursors. 5-92

:CURSor[:TY] :VERTical:JUMP Makes a vertical cursor in the T-Y display jump to the specified zoom 5-93
waveform.

:CURSor[:TY] :VERTical:PERDt? Queries all time axis settings for 1/AT, which is measured between the AT 5-93
Cursors.

:CURSor [:TY] :VERTical:PERDt:STA Sets or queries the on/off status of the 1/AT, which is measured between the 5-93
Te AT cursors.

:CURSor [:TY] :VERTical:PERDt:VAL Queries the 1/AT value, which is measured between the AT cursors. 5-93

ue?

:CURSor[:TY] :VERTical:POSition  Sets or queries the position of a AT cursor. 5-93

<x>

:CURSor [:TY] : VERTical : T<x>? Queries all time axis settings for a AT cursor. 5-93

:CURSor[:TY] :VERTical:T<x>:STA  Sets or queries the on/off status of the time value of a AT cursor. 5-93

Te

:CURSor [:TY] :VERTical:T<x>:VAL  Queries the time value of a AT cursor. 5-93

ue?

:CURSor[:TY] :VERTical:TRACe Sets or queries the source waveform that you want to measure using the AT 5-93
cursors.

:CURSor[:TY] :VERTical:V<x>? Queries all vertical axis settings for a AT cursor. 5-93

:CURSor[:TY] :VERTical:V<x>:STA  Sets or queries the on/off status of the vertical value of a AT cursor. 5-93

Te

:CURSor[:TY] :VERTical:V<x>:VAL  Queries the vertical value of a AT cursor. 5-94

ue?

DISPlay Group

:DISPlay? Queries all display settings. 5-95

:DISPlay:ACCumulate? Queries all accumulated waveform display settings. 5-95

:DISPlay:ACCumulate :MODE Sets or queries the accumulation mode. 5-95

:DISPlay:ACCumulate:PERSistence Sets or queries the accumulation time. 5-95

:DISPlay:COLor? Queries all waveform color settings. 5-95

:DISPlay:COLor: {CHANnel<x>|MATH Sets or queries a waveform color. 5-95

<x>}

:DISPlay:COLor: {PODA_PODB|PODA_  Sets or queries the logic waveform color and state display color. 5-95

PODBS | PODLState}

:DISPlay:COLor:SERialbus<x>? Queries the color settings of all trends the specified serial bus. 5-95

:DISPlay:COLor:SERialbus<x>:TRE Sets or queries the serial bus trend color. 5-95

Nd<y>

:DISPlay:FORMat Sets or queries the display format. 5-95

:DISPlay:FGRid Sets or queries the on/off status of the fine grid display. 5-96

:DISPlay:GRATicule Sets or queries the graticule (grid). 5-96

:DISPlay:INTENsity? Queries all intensity settings for the display items. 5-96

:DISPlay: INTENsity[:WAVeform] Sets or queries the waveform intensity. 5-96

:DISPlay:INTENsity: {CURSor|GRID Sets or queries the intensity of a display item. 5-96

|MARKer | ZBOX}

:DISPlay:INTERpolate Sets or queries the interpolation method. 5-96

:DISPlay:MAPPing Sets or queries the split screen waveform mapping mode. 5-96

:DISPlay:SMAPping? Queries all waveform mappings to the split screen 5-96

:DISPlay:SMAPping: {CHANnel<x>|M Sets or queries the split screen mapping of a waveform. 5-96

ATH<x>} (Set Mapping)

:DISPlay:SVALue (Scale VALUE) Sets or queries the on/off status of the scale value display. 5-96

FFT Group

TFET<x>? Queries all of the settings for the FFT analysis feature. 5-97

:FFT<x>:AVERage? Queries all FFT analysis averaging settings. 5-97

:FFT<x>:AVERage:EWEight Sets or queries the attenuation constant of exponential averaging in FFT 5-97
analysis.

:FFT<x>:DATA? Queries all the information related to the FFT waveform data that will be 5-97
sent.
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:FFT<x>:DATA:BYTeorder Sets or queries the transmission byte order when the FFT waveform data 5-97

format is binary.
: FFT<x>:DATA:END Sets or queries the end point of the FFT waveform data that will be sent. 5-97
:FFT<x>:DATA:FORMat Sets or queries the format of the FFT waveform data that will be sent. 5-97
:FFT<x>:DATA:LENGth? Queries the total number of data points of the FFT waveform that will be 5-97

sent.
:FFT<x>:DATA:SEND? Queries the FFT waveform data. 5-97
:FFT<x>:DATA:STARt Sets or queries the start point of the FFT waveform data that will be sent. 5-97
:FFT<x>:DISPlay Sets or queries whether or not FFT analysis will be performed. 5-98
:FFT<x>:HORizontal? Queries all horizontal axis settings for FFT analysis. 5-98
:FFT<x>:HORizontal:CSPan? Queries all center and span settings for the horizontal axis for FFT analysis. 5-98
:FFT<x>:HORizontal:CSPan:CENTer Sets or queries the center value of the horizontal axis for FFT analysis. 5-98
:FFT<x>:HORizontal:CSPan:SPAN Sets or queries the span value of the horizontal axis for FFT analysis. 5-98
:FFT<x>:HORizontal :LRIGht? Queries all of the setting for the left and right ends of the horizontal axis for  5-98

FFT analysis.
:FFT<x>:HORizontal:LRIGht:RANGe Sets or queries the range for the left and right ends of the horizontal axis for 5-98

FFT analysis.
:FFT<x>:HORizontal :MODE Sets or queries the FFT analysis horizontal axis mode. 5-98
:FFT<x>:LENGth Sets or queries the number of FFT points for FFT analysis. 5-98
:FFT<x>:MEASure? Queries all automatic measurement settings for FFT analysis. 5-98 o
:FFT<x>:MEASure:MARKer? Queries all marker cursor measurement settings for FFT analysis. 5-98 o)
:FFT<x>:MEASure:MARKer[:BASic]? Queries all Basic marker cursor item settings for FFT analysis. 5-98 g
:FFT<x>:MEASure:MARKer[:BASic]: Collectively turns on or off all Basic marker cursor items for FFT analysis. 5-99 ]
ALL a
:FFT<x>:MEASure:MARKer[:BASic]: Queries all of the settings for frequency measurement between marker 5-99
DFRequency? cursors for FFT analysis.
:FFT<x>:MEASure:MARKer [:BASic]: Sets or queries the on/off status of the frequency measured between marker 5-99
DFRequency:STATe cursors for FFT analysis.
:FFT<x>:MEASure:MARKer[:BASic]: Queries the frequency between marker cursors for FFT analysis. 5-99

DFRequency:VALue?
:FFT<x>:MEASure:MARKer[:BASic]: Queries all of the settings for level measurement between marker cursors for 5-99
DV? FFT analysis.

:FFT<x>:MEASure:MARKer[:BASic]: Sets or queries the on/off status of the level measured between marker 5-99
DV:STATe cursors for FFT analysis.

:FFT<x>:MEASure:MARKer[:BASic]: Queries the level between marker cursors for FFT analysis 5-99
DV:VALue?

:FFT<x>:MEASure:MARKer[:BASic]: Queries all of the settings for frequency measurement of a marker cursor for 5-99
FREQuency<y>? FFT analysis.

:FFT<x>:MEASure:MARKer [:BASic]: Sets or queries the on/off status of the frequency of marker cursor for FFT ~ 5-99
FREQuency<y>:STATe analysis.

:FFT<x>:MEASure:MARKer[:BASic]: Queries the frequency of a marker cursor for FFT analysis. 5-100
FREQuency<y>:VALue?

:FFT<x>:MEASure:MARKer[:BASic]: Sets or queries the position of a marker cursor for FFT analysis. 5-100
POSition<y>

:FFT<x>:MEASure:MARKer[:BASic]: Queries all of the settings for level measurement of a marker cursor for FFT 5-100
V<y>? analysis.

:FFT<x>:MEASure:MARKer[:BASic]: Sets or queries the on/off status of the level of marker cursor for FFT 5-100
V<y>:STATe analysis.

:FFT<x>:MEASure:MARKer[:BASic]: Queries the level of a marker cursor for FFT analysis. 5-100
V<y>:VALue?

:FFT<x>:MEASure :MODE Sets or queries the FFT analysis automatic measurement mode. 5-100
:FFT<x>:MEASure:PEAK? Queries all peak measurement settings for FFT analysis. 5-100
1 FFT<x>:MEASure:PEAK[:BASic]? Queries all Basic peak item settings for FFT analysis. 5-100
:FFT<x>:MEASure:PEAK[:BASic]:A  Collectively turns on or off all Basic peak items for FFT analysis. 5-100
LL

:FFT<x>:MEASure:PEAK[:BASic] :DF Queries all of the settings for frequency measurement between peak values 5-100
Requency? for FFT analysis.
:FFT<x>:MEASure:PEAK[:BASic] :DF Sets or queries the on/off status of the frequency measured between peak  5-101

Requency:STATe values for FFT analysis.

:FFT<x>:MEASure:PEAK[:BASic] :DF Queries the frequency between peak values for FFT analysis. 5-101
Requency:VALue?

:FFT<x>:MEASure:PEAK[:BASic]: Queries all of the settings for power measurement between peak values for  5-101
DV? FFT analysis.
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:FFT<x>:MEASure:PEAK[:BASic] :DV Sets or queries the on/off status of the power measured between peak 5-101
:STATe values for FFT analysis.

:FFT<x>:MEASure:PEAK[:BASic] :DV Queries the power between peak values for FFT analysis. 5-101
:VALue?

:FFT<x>:MEASure:PEAK[:BASic] :FR Queries all of the settings for a peak frequency for FFT analysis. 5-101
EQuency<y>?

:FFT<x>:MEASure:PEAK[:BASic] :FR Sets or queries the on/off status of a peak frequency value for FFT analysis. 5-101
EQuency<y>:STATe

:FFT<x>:MEASure:PEAK[:BASic] :FR Queries a peak frequency value for FFT analysis. 5-101
EQuency<y>:VALue?
:FFT<x>:MEASure:PEAK[:BASic] :RA Sets or queries the measurement range of a peak value for FFT analysis. 5-101
NGe<y>
:FFT<x>:MEASure:PEAK[:BASic]:V  Queries all of the settings for a peak value for FFT analysis. 5-102
<y>?
:FFT<x>:MEASure:PEAK[:BASic] :V< Sets or queries the on/off status of a peak value for FFT analysis. 5-102
y>:STATe
:FFT<x>:MEASure:PEAK[:BASic] :V< Queries a peak value for FFT analysis. 5-102
y>:VALue?
: FFT<x>:MODE Sets or queries the waveform display mode for FFT analysis. 5-102
:FFT<x>:RANGe Sets or queries the measurement source window for FFT analysis. 5-102
:FFT<x>:RPOSition Sets or queries the center point for magnifying the vertical axis for FFT 5-102
analysis.
:FFT<x>:TRACe Sets or queries the source waveform for FFT analysis. 5-102
:FFT<x>:TYPE Sets or queries the spectrum for FFT analysis. 5-102
:FFT<x>:UNIT? Queries all FFT computation unit settings. 5-102
:FFT<x>:UNIT[:DEFine] Sets or queries an FFT computation unit. 5-103
:FFT<x>:UNIT:MODE Sets or queries whether an FFT computation unit will be attached 5-103
automatically or manually.
:FFT<x>:VERTical? Queries all vertical axis settings for FFT analysis. 5-103
:FFT<x>:VERTical:LEVel Sets or queries the vertical axis display position for FFT analysis. 5-103
:FFT<x>:VERTical :MODE Sets or queries the FFT analysis vertical axis mode. 5-103
:FFT<x>:VERTical:SENSitivity Sets or queries the vertical sensitivity for FFT analysis. 5-103
:FFT<x>:VTDisplay Sets or queries the on/off status of the VT waveform display for FFT analysis. 5-103
:FFT<x>:WINDow Sets or queries the window function for FFT analysis. 5-103
FILE Group
:FILE? Queries all settings for data storage. 5-104
:FILE:COPY:ABORt Aborts file copying. 5-104
:FILE:COPY:CDIRectory Changes the file copy destination directory. 5-104
:FILE:COPY:DRIVe Sets the file copy source medium. 5-104
:FILE:COPY[:EXECute] Executes file copying. This is an overlap command. 5-104
:FILE:COPY:PATH? Queries the file copy destination directory. 5-104
:FILE:DELete: {AHIStogram|ASCii| Deletes a specific type of data file. This is an overlap command. 5-104

BINary|BMP|FFT|HLISt |JPEG|MEASu
re | PNG| SBUS | SETup | SNAP | ZPOLygon
| ZWAVe} [ :EXECute] 1

:FILE[:DIRectory] :CDIRectory Changes the current directory. 5-104
:FILE[:DIRectory] :DRIVe Sets the current medium. 5-104
:FILE[:DIRectory] :FREE? Queries the free space on the current medium in bytes. 5-104
:FILE[:DIRectory] :MDIRectory Creates a directory in the current directory. This is an overlap command. 5-104
:FILE[:DIRectory] :PATH? Queries the current directory. 5-105
:FILE:LOAD:BINary:ABORL Aborts the loading of waveform data. 5-105
:FILE:LOAD:BINary|[:EXECute] Loads waveform data. This is an overlap command. 5-105
:FILE:LOAD: { SETup | SNAP|ZPOLygon Aborts the loading of a specific type of data. 5-105
<x>| ZWAVe<x>} : ABORt

:FILE:LOAD: { SETup|SNAP|ZPOLygon Loads a specific type of data. This is an overlap command. 5-105
<x>| ZWAVe<x>} [ :EXECute]

:FILE:MOVE: ABORt Aborts file moving. 5-105
:FILE:MOVE:CDIRectory Changes the file move destination directory. 5-105
:FILE:MOVE:DRIVe Sets the file move destination medium. 5-105
:FILE:MOVE [ :EXECute] Executes file moving. This is an overlap command. 5-105
:FILE:MOVE:PATH? Queries the file move destination directory. 5-105
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:FILE:PROTect [ :EXECute] Turns file protection on or off. 5-105

:FILE:REName [ :EXECute] Renames a file. 5-105

:FILE:SAVE? Queries all file save settings. 5-105

:FILE:SAVE: {AHIStogram|ASCii|BI Queries all of the settings related to the saving of a specified type of file. 5-105

Nary|FFT|HLISt |HARMonics|SBUS|Z

WAVe}?

:FILE:SAVE: {AHIStogram|ASCii|BI Aborts the saving of a specific type of data. 5-106

Nary|FEFT|HLISt | HARMonics |[MEASur

e|SBUS | SETup | SNAP | ZWAVe} : ABORt

:FILE:SAVE: {AHIStogram|ASCii | Saves a specific type of file. This is an overlap command. 5-106

BINary|FFT|HARMonics |HLISt |[ME

ASure |SBUS | SETup | SNAP | ZWAVe }

[:EXECute]

:FILE:SAVE: {AHIStogram|FFT|HARM Sets or queries the area of a specific type of data to save. 5-106

onics|SBUS|ZWAVe} :SELect

:FILE:SAVE: ANAMing Sets or queries the on/off status of the auto naming feature for saving files.  5-106

:FILE:SAVE: {ASCii|BINary}:COMPr Sets or queries the save compression method of a specific type of data. 5-106

ession

:FILE:SAVE: {ASCii|BINary}:HISTo Sets or queries how history waveforms will be saved. 5-106

ry

:FILE:SAVE: {ASCii|BINary}:LENG Sets or queries the number of data points to save when compressing or 5-106

th sampling (decimating) various 