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Document Overview

This manual provides guidance on how to use the SCPI commandsin programming to realize remote
control of RIGOL MS01000ZDS1000Z series digital oscilloscopethrough the remote interface .
MS01000ZDS1000Z cancommunicate with a PC throughthe USBor the LAN bus.

Main Topics in this Manual:

Chapter 1 Programming Overview

This chapter introduces how to build the remote communication between MS01000ZDS1000Z series
digital oscilloscope and the PC It also introduces the remote control method s as well as the syntax,
symbols, parameters and abbreviation rules of the SCPI commands.

Chapter 2 Command System
This chapter introduces the syntax, function, parameter and using instruction of each command .

Chapter 3 Programming Demos

This chapter lists some programming demos to illustrate how to use commands to realize the common
functions of the oscilloscope in the development environments of Excel, Matlab, LabVIEW, Visual Basic 6.0
and Visual C++ 6.0.

Tip
For the newest version of this manual, please download it from RIGOL official website (www.rigol.com).

Format Conventions in th is Manual:

1. Key
The function key at the front panel is denoted by the format of "Key Name (Bold) + Text Box" in the
manual. For example, denotes the "Utility" key at the front panel .

2. Menu
The menu item is denoted by the format of "Menu Word (Bold) + Character Shading" in the manual.
For example, System denotes the "System" item under |Utility |.

3. Operation Step
The next step of the operation is denoted by an arrow "A " in the manual. For example, [Utility | A
System denotes pressing at the front panel and then pressing System .

Content Conventions in this Manual

MS01000ZDS1000Zseries includes the following models. Unless otherwise noted, this manual takes
MSCL104Z-S as an example to illustrate the command system of MSO1000ZDS1000Zseries.

Number of Number of Number of

Model Analog Bandwidth Analog Signal Source -
Digital Channels

Channels Channels
MS011042S 100 MHz 4 2 16
MSO10742S 70 MHz 4 2 16
MS01104Z 100 MHz 4 - 16
MS01074Z 70 MHz 4 -- 16
DS1104ZS Plus | 100 MHz 4 2 16"
DS1074ZS Plus | 70 MHz 4 2 16"
DS1104ZPlus 100 MHz 4 -- 16
DS1074ZPlus 70 MHz 4 -- 16"
DS1054Z 50 MHz 4 -- --

Note M': Need to be upgraded to MSO using the MSOupgrade option.
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Chapter 1  Programming Overview

This chapter introduces how to build the remote communication between MSO1000Z/DS1000Z series
digital oscilloscope and the PC. It also introduces the remote control method s as well as the syntax,
symbols, parameters and abbreviation rules of the SCPI commands.

Main topics of this chapter:

E To Build Remote Communication

E Remote Control Methods

E SCPI Command Overview
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To Build Remote Communication

This oscilloscope cancommunicate with a PC through the USBor the LANbus. This section introduces how
to control the oscilloscope remotely through the USB interface usingUltra Sigma in details.

Operation St eps:

1. Installthe Ultra Sigma common PC software
Download the Ultra Sigma common PC software from RIGOL official website (www.rigol.com) and
install it according to the instructions.

2. Connectthe instrument and PC and co nfigure the interface parameters of the instrument
MS01000ZDS1000Zcan communicate with a PC through the USBor the LAN bus. This manual takes
the USBinterface as an example.

(1) Connect the devices
Connect the USBDevice interface at the real panel of the oscilloscope and the USB Host interface
of the PC using a USB cable.

(2) Install the USB drive r
This oscilloscope is aUSBTMC device After you connect the oscilloscope to the PC and turn both
on for the first time (the oscilloscope is automatically configured to the USB interface at the same
time, make sure that A 10 Setting A USB Device is set to "Computer"), the Found
New H ardware Wizard as shown in the figure below is displayed on the PC Please install the
"USB Test and Measurement Deviceg(IVI) " driver following the directions in the wizard. The steps

are as follows.

Found New Hardware Wizard

Thiz wizard helps vou install software for:

USE Test and Measurement Device (TVI)

\'j If your hardware came with an ingtallation CD
“Z&2 or floppy disk. insert it now.

“What do you want the wizard to do?

O Instal i ended)
|nztall from a list or specific lozation [Advanced 1

Click Next to continue. 2

l st > l[ Cancel
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Found N rdware Wizard

Please choose your search and installation options.

() Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

@t search. | wil chaase the driver to@ 3

Choose this option to select the device driver from a list. “Windows does not guarantee that
the driver you chooze will be the best match for your hardware.

4

[ < Back I]J Mext > ]][ Cancel ]

Found New Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mexst. [F you
G%b have a disk that containz the driver you want to install, click Have Disk.

Show compatible hardware

Model 5

& This driver is not digitally signed!
Tell me why driver sighing is important 6

< Back I[ Meut > l[ Cancel ]

rdware Wizard

Please wait while the wizard installs the software. ..

% LUSE Test and Measurement Device (TVI)

a7t =,

Setting a system restore point and backing up old files in
caze your spstem needs to be restored in the future.
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®3)

(4)

(5)

Hardware Update Wizard

Completing the Hardware Update
N\ Wizard

The wizard has finished installing the software for:

% USE Test and Measurement D evice (IVI)

Click Finigh to close the wizard. 7

()

Search for device resource
Start up the Ultra Sigma and the software will automaticalli search for the instrument resources
currently connected to the PC. You can also click to search for the resources.

View the device resource s

The resources found will appear under the "RIGOL Online Resourcé directory and the model
number and USB interface information of the instrument will also be displayed.

For example, MS0O1104Z (USBO0::0x1AB1::0x04CE::DS1ZD170800001::INSTR).

Control the instrument remotely

Right click the resource name "MS01104Z (USBO0::0x1AB1::0x04CE::DS1ZD170800001::INSTR)
and select "SCPI PanelControl" to turn on the remote command control panel through which you
can send commands and read data.

Remote Control Methods

1. User-defined Programming
Users can use SCPI(Standard Commands for Programmable Instruments) commands to program and
control the oscilloscope. For details, refer to the int roductions in "Chapter 3 Programming Demos "
2. Send SCPI Commands via PC Software
You can control the oscilloscoperemotely by sending SCPI commands via PC software Ultra Sigma
provided by RIGOL is recommended.
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SCPI Command Overview

SCPI(Standard Commands for Programmable Instruments) is a standardized instrument programming
language that is built upon the standard IEEE488.1 and IEEE 488.2and conforms to various standards
(such as the floating point operation rule in IEEE754 standard, 1SO 646 7-bit coded character for
information interchange (equivalent to ASQl programming)). The SCPI commands provide a hierarchical
tree structure and consist of multipl e subsystems Each command subsystem consists of a root keyword
and one or more sub-keywords.

Syntax

The command string usually starts with ":"; the keywords are separated by ":" and are followed by the
parameter settings available; "?" is added at the end of the command string to indicate query ; the
command keywords and the first parameter are separated by space.

For example,

:ACQuire:TYPE <type>

:ACQuire:TYPE?

ACQuireis the root keyword of the command. TYPEis the second-level keyword. The command string starts
with ":" which is also used to separate the multiple-level keywords. <type> represents the parameters
available for setting. "?" represents query. The command keywords :ACQuire: TYPEand parameter <type>
are separated by a space.

"," is generally used for separating multiple parameters contained in the same command, for example,
[[TRACH<n> ]]:DATA:VALue volatile,<points>,<data>

Symbol Description
The following symbols will not be sent with the commands.

1. Braces {}
The parameters enclosed in the braces are optional and are usually separated by the vertical bar "|".
When using the command, one of the parameters must be selected.

2. Vertical Bar |
The vertical bar is used to separate multiple parameters and one of the parameters must be selected
when using the command.

3. Square Brackets ]
The content in the square brackets can be omitted.

4. Triangle Brackets <>
The parameter enclosed in the triangle brackets must be replaced by an effective value.

Parameter Type

1. Bool
The parameter could be ON, OFF 1, or 0. For example,
:MEASure:ADISplay <bool>
:MEASure:ADISplay?
Wherein,
<bool> can be set to {{1|ON}|{O|OFF} }.
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The query returns 1 or O.

2. Discrete
The parameter could be any of the values listed. For example,
:ACQuire:TYPE <type>
:ACQuire:TYPE?
Wherein,
<type> can be set to NORMal|AVERages|PEAK|HRESolution
The query returns the abbreviations (NORM AVER PEAK or HRES.

3. Integer
Unless otherwise noted, the parameter can be any integer (NR1 format) within the effective value
range. Note that do not set the parameter to a decimal, otherwise errors will occur. For example,
:DISPlay:GBRightness <brightness>
:DISPlay:GBRightness?
Wherein,
<brightness> can be set to any integer between 0 and 100.
The query returns an integer between 0 and 100.

4. Real
The parameter can be any real number within the effective value range and this command accepts
decimal (NR2 format) and scientific notation (NR3 format) parameter input. For example,
‘TRIGger:TIMeout:TIMe <NR3>
‘TRIGger: TIMeout: TIMe?
Wherein,
<NR3> can be set to any real number between 1.6e-08 (namely 16ns) to 1e+01 (namely 10s).
The query returns a real number in scientific notation.

5. ASCII String
The parameter should be the combinations of ASCII characters.
For example,
:SYSTemOPTion:INSTall <license>
Wherein,
<license> can be set to PDUY9N9QTS9PQSWPLAETRD3UJHYA

Command Abbreviation

All the commands are caseinsensitive and you can use any of them. If abbreviation is used, all the capital
letters in the command must be written completely. For example,
:MEASure:ADISplay?can be abbreviated to :MEAS:ADIS?
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Chapter 2 Command System

This chapter introduces the syntax, function, parameter, and using instruction of each MS0O1000ZDS1000Z
command.

Main topics of this chapter:
:AUToscale
:CLEar
:RUN

:TFORce

:ACQuire Commands

:CALibrate Commands

:CHANnNel<n> Commands

:CURSorCommands

:DECoder Commands

E

E

E

E

E

E

E

E

E

E

E

E :DISPlay Commands
E .ETABle Commands
E :FUNCtionCommands
E
E
E
E
E
E
E
E
E
E
E
E
E

IEEE488.2Common Commands

LA Commands
:MATH Commands
:MASK Commands
:MEASureCommands

:REFererce Commands

[[SOURcd<n>]] Commands

:STORageCommands

:SYSTemCommands

[:TRACe[<n>] ] Commands

:TIMebase Commands

:TRIGger Commands

:WAVeform Commands

Note:

1. Unless otherwise noted, this manual takes MSQL104Z-S as an example to introduce the commands.

2. Unless otherwise noted, the descriptions and commands related to the digital channels in this manual
are only applicable to MSO1000Zand DS1000Z Plus with the MSO upgrade option.

3. For parameter setting commands (for example, the time, frequency, and amplitude), the oscilloscope
can only accept numbers and set the parameters using the default units; it cannot recognize the units
sent with the parameters. For the default unit of each parameter, please refer to the description in each
command in the following introductions.
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:AUToscale
Syntax  :AUToscale

Description Enable the waveform auto setting function. The oscilloscope will automatically adjust the
vertical scale, horizontal timebase, and trigger mode according to the input signal to
realize optimum waveform display. This command is equivalent to pressing the key
at the front panel.

Explanation U  Theoretically, waveform auto setting function requires that the frequency of sine is no
lower than 41Hz the duty cycle should be greater than 1% and the amplitude must
be at least 20mVpp for square (the probe ratio is 1 X).

U  When the pass/fail function is enabled (see the :MASK:ENABlecommand), if you sent
this command, the oscilloscope will disable the pass/fail function firstly and the n
execute the waveform auto setting function.

U  When the waveform record function is enabled or during the playback of the
recorded waveform, this command is invalid.

:CLEar

Syntax :CLEar

Description Clear all the waveforms on the screen. If the oscilloscope is in the RUN state waveform
will still be displayed. This command is equivalent to pressing the [CLEAR key at the front

panel.
Related :DISPlay:CLEar
Command
‘RUN
:STOP
Syntax :RUN
:STOP
Description The :RUN command starts the oscilloscope and the :STOPcommand stops the
oscilloscope These commands are equivalent to pressng the key at the
front panel.

Explanation When the waveform record function is enabled or during the playback of the recorded
waveform, these commands are invalid.
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:SINGle
Syntax  :SINGle

Description Set the oscilloscope to the single trigger mode. This command is equivalent to any of the

following two operations: pressing the |[SINGLE| key at the front panel and sending
the :TRIGger:SWEepSINGle command.

Explanation U0 In the single trigger mode, the oscilloscope triggers once when the trigger conditions
are met and then stops.

0  When the waveform record function is enabled or during the playback of the
recorded waveform, this command is invalid.

Related :TFORce
Command s ‘RUN

:STOP

‘" TFORce

Syntax :TFORce

Description Generate a trigger signal forcefully. This command is only applicable to the normal and
single trigger modes (see the :TRIGger:SWEepcommand) and is equivalent to pressing
the |FORCEH key in the trigger control area at the front panel.
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:ACQuire Commands

The :ACQuirecommands are used to setand query the memory depth, acquisition mode and the number of
averages as well as query the current sample rate of the oscilloscope

Command List

E :ACQuire:AVERages

:ACQuire:MDEPth

E
E :ACQuire:TYPE
E :ACQuire:SRATe?

Note ™ : In the "Command List' in this manual, the parameters in the setting commands and the query commands are
not included and you can refer to the complete introductions of the commands in the text according to the keyword s.

:ACQuire:AVERages
:ACQuire:AVERages <count>

Syntax

Description

Parameter

Explanation

Return
Format

Example

:ACQuire:AVERages?

Set or query the number of averages under the average acquisition mode.

Name Type Range Default
<count> Integer | 2" (nis an integer from 1 to 10) 2
U You can sent the :ACQuire:TYPEcommand to set the acquisition mode.

U In the average acquisition mode, greater number of averages can lower the noise
and increase the vertical resolution, but will also slow the response of the displayed

waveform to the waveform changes.

The query returns an integer between 2 and 1024.

:ACQuire:AVERages 128

:ACQuire:AVERage?

[* Set the number of averages to 128*/
/* The query returns 128*/

2-4
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:ACQuire:MDEPth

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:ACQuire:MDEPth <mdep>
:MDEPth?

:ACQuire

Set or query the memory depth of the oscilloscope (namely the number of waveform
points that can be stored in a single trigger sample). The default unit is pts (points).

Name

Type

Range

Default

<mdep>

Discrete

Refer to Explanation

AUTO

U  For the analog channel:
When a single channel is enabled, the range of <mdep> is {AUTO|12000|
120000|1200000|12000000|24000000} .
When dual channels are enabled, the range of <mdep> is {AUTO|6000|60000|
600000|6000000|12000000} .
When three/four channels are enabled, the range of <mdep> is {AUTO|3000|
30000|300000|3000000|6000000}.

CE

CE

CE

For the digital channel:

& When 8 channels are enabled, the range of <mdep> is {AUTO|12000|120000]|
1200000]12000000|24000000}.
& When 16 channels are enabled, the range of <mdep> is {AUTO|6000|60000]|
600000|6000000]12000000}.

U  The following equation describes the relationship among memory depth, sample
rate, and waveform length:

Memory Depth = Sample Ratex Waveform Length

Wherein, the Waveform Length is the product of the horizontal timebase (set by

the :TIMebase[:MAIN]:SCALe command) times the number of grids in the horizontal

direction on the screen (12 for MSO1000ZDS1000Z).
When AUTOis selected, the oscilloscope will select the memory depth automatically
according to the current sample rate.

The query returns the actual number of points (integer) or AUTQ

:ACQuire
:ACQuire

:ACQuire

:MDEPth12000
:MDEPth?

:SRATe?

/* Set the memory depth to 12000pts*/
[* The query returns 12000*/

MS01000ZDS1000Z Programming Guide
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:ACQuire:TYPE
:ACQuire:TYPE <type>
:ACQuire:TYPE?

Syntax

Description

Parameter

Explanation

Return

Format

Example

Set or query the acquisition mode of the oscilloscope.

Name Type Range Default

<type> Discrete {NORMal|AVERages|PEAK|HRESolution} NORMal

i

NORMal in this mode, the oscilloscope samples the signal at equal time interval to
rebuild the waveform. For most of the waveforms, the best display effect can be
obtained using this mode.

AVERagesin this mode, the oscilloscope averages the waveforms from multiple
samples to reduce the random noise of the input signal and improve the vertical
resolution. The number of averages can be set by the:ACQuire:AVERagessommand.
Greater number of averages can lower the noise and increase the vertical resolution,
but will also slow the response of the displayed waveform to the waveform changes.

PEAK(Peak Detect): in this mode, the oscilloscope acquires the maximum and
minimum values of the signal wit hin the sample interval to get the envelope of the
signal or the narrow pulse of the signal that might be lost. In this mode, signal
confusion can be prevented but the noise displayed would be larger.

HRESolution(High Resolution): this mode uses a kind of ultra-sample technique to
average the neighboring points of the sample waveform to reduce the random noise
on the input signal and generate much smoother waveforms on the screen. This is
generally used when the sample rate of the digital converter is high er than the
storage rate of the acquisition memory.

The query returns NORM AVER PEAK or HRES

:ACQuire:TYPE AVERages [*Select the average acquisition mode*/
:ACQuire:TYPE? /*The query returns AVER*/

2-6
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:ACQuire:SRATe?

Syntax
Description

Explanation

Return
Format

Example

:ACQuire:SRATe?
Query the current sample rate. The default unitis Sa/s.

0  Sample rate is the sample frequency of the oscilloscope, namely the waveform points
sampled per second.

0  The following equation describes the relationship among memory depth, sample
rate, and waveform length:
Memory Depth = Sample Ratex Waveform Length
Wherein, the Memory Depth can be set using the :ACQuire:MDEPthcommand, and
the Waveform Length is the product of the horizontal timebase (set by
the :TIMebase[:MAIN]:SCALe command) times the number of the horizontal scales
(12 for MSO1000ZDS1000Z).

The query returns the sample rate in scientific notation.

:ACQuire:SRATe? /[* The query returns 2.000000e+09*/
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‘CALibrate Commands

Command List:
E :CALibrate:QUIT
E :CALibrate:STARt

:CALibrate:QUIT
Syntax :CALibrate:QUIT
Description Exit the self-calibration at any time.

Related :CALibrate:STARt
Command

:CALibrate:STARt
Syntax :CALibrate:STARt
Description ~ The oscilloscope starts to execute selfcalibration.

Explanation U  The self-calibration operation can make the oscilloscope quickly reach its optimum
working state to obtain the most accurate measurement values.

U  During the self-calibration, all the channels of the oscilloscope must be disconnected
from the inputs.

U  The functions of most of the keys are disabled during the self -calibration. You can
send the :CALibrate:QUIT command to quit the self-calibration.
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‘CHANnel<n> Commands

The :CHANnNel<n> commands are used to set or query the vertical system parameters of the analog
channels, such as the bandwidth limit, coupling, vertical scale, and vertical offset.

Command List:

:CHANnNel<n>:BWLimit

:CHANnNel<n>:COUPIing

:CHANnNel<n>:DISPlay

:CHANnNel<n>:INVert

:CHANnRel<n> :OFFSet

:CHANnNel<n>:RANGe

:CHANnel<n>:TCAL

:CHANnNel<n>:SCALe

:CHANnNel<n>:PROBe

:CHANnNel<n>:UNITs

m- m m m m m m M M M M

:CHANnNel<n>:VERNier

:CHANnNel<n>:BWLIimit

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnRNel<n>:BWLimit <type>
:CHANnel<n>:BWLimit?

Set or query the bandwidth limit parameter of the specified channel.

Name Type Range Default
<n> Discrete {11234} -
<type> Discrete {20M| OFF} OFF

U  OFE disable the bandwidth limit and the high frequency components of the signal
under test can pass the channel.
20M: enable the bandwidth limit and the high frequency components of the signal
under test that exceed 20 MHz are attenuated.

U  Enabling the bandwidth limit can reduce the noise, but can also attenuate the high
frequency components.

The query returns 20M or OFF

:CHANnNel1l:BWLimit 20M  /* Enable the 20MHz bandwidth limit*/
:CHANnNel1:BWLimif /*The query returns 20M*/
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:CHANnNel<n>:COUPIing

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnNel<n>:DISPlay

Syntax

Description

Parameter

Return
Format

Example

:CHANnNel<n>:COUPIling <coupling>
:CHANnel<n>:COUPIng?

Set or query the coupling mode of the specified channel.

Name Type Range Default
<n> Discrete {112 13]4 } --
<coupling> Discrete {AC|DC|GND} DC

U  AC the DC components of the signal under test are blocked.

u DC the DC and AC components of the signal under test can both pass the channel.

U  GND the DC and AC components of the signal under test are both blocked.
The query returns AC DC, or GND

:CHANNel1:COUPIling AC
:CHANnNel1:COUPIIng

/* Selectthe AC coupling mode*/
[*The query returns AC*/

:CHANnel<n>:DISPlay <bool>

:CHANnNel<n>:DISPlay?

Enable or disable the specified channel or query the status of the specified channel.

Name Type Range Default
<n> Discrete {112 13]4 } --
CHZI 1|ON
<bool> Bool {{1|ON}|{O|OFF} } CH2 to|CH4 0|OFE

The query returns 1 or 0.

:CHANnell:DISPlay ON
:CHANnelL:DISPlay?

[* Enable CH1*/
/* The query returns 1*/

2-10
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:CHANnNel<n>:INVert

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnNel<n>:INVert <bool>
:CHANnNel<n>:INVert?

Enable or disable the waveform invert of the specified channel or query the status of the
waveform invert of the specified channel.

Name Type Range Default
<n> Discrete | {1]2 3|4} --
<bool> Bool {{1|ON}|{O|OFF} } 0| OFF

When waveform invert is turned off, the waveform display is normal ; when waveform
invert is turned on, the waveform voltage values are inverted.

The query returns 1 or 0.

/* Enable the waveform invert of CH1*/
[* The query returns 1*/

:CHANnNelL:INVert ON
:CHANnNelL:INVert?

:CHANnNel<n > :OFFSet

Syntax

Description

Parameter

Return
Format

Example

:CHANnNel<n>:0OFFSet <offset>
:CHANnNel<n>:OFFSet?

Set or query the vertical offset of the specified channel. The default unit is V.

Name Type Range Default

<n> Discrete | {1]2 3|4} --

Related to the current vertical scale and
probe ratio

When the probe ratio is 1X,

vertical scaleO500mV/div: -100V to +100V
vertical scale<500mV/div: -2V to +2V
When the probe ratio is 10X,

vertical scaleO5V/div: -1000V to +1000V
vertical scale<5V/div: -20V to +20V

0V (the probe

Real ratio is 10X)

<offset>

The query returns the vertical offset in scientific notation.

/* Set the vertical offset of CH1 to 10mV*/
/* The query returns 1.000000e-02*/

:CHANnNel1:0FFSet 0.01
:CHANnNell:OFFSet?

MS01000ZDS1000Z Programming Guide
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:CHANnNel<n> :RANGe

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnNel<n>:RANGe <range>
:CHANnNel<n>:RANGe?

Set or query the vertical range of the specified channel. The default unitis V.

Name Type Range Default
<n> Discrete {112 13|4 } --
Related to the probe ratio
<range> | Real When the probe ratio is 1X: 8mV to 80V 8V'(the probe
ratio is 10X)

When the probe ratio is 10X: 80mV to 800V

This command indirectly modifies the vertical scale of the specified channel (Vertical Scale
= Vertical Range/8). The vertical scale can be set by the :CHANnel<n>:SCALecommand.

The query returns the vertical range in scientific notation.

:CHANNelLRANGe8 /* Set the vertical range of CH1 to 8V*/
:CHANnNell:RANGe? /* The query returns 8.000000e+00*/

2-12
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:CHANnel<n> :TCAL
Syntax  :CHANnel<n>:TCAL <val>
:CHANnel<n>:TCAL?

Description Set or query the delay calibration time of the specified channel to calibrate the zero offset
of the corresponding channel. The default unit is s.

Parameter Name Type Range Default
<n> Discrete {112 3|4} --
<val> Real -100ns to 100ns 0.00s

Explanation <val> can only be set to the specific values in the specified step. If the parameter you
sent is not one of the specific values, the parameter will be set to the nearest sp ecific
values automatically. The step varies with the horizontal timebase (set by
the :TIMebase[:MAIN]:SCALe command), as shown in the table below.

Horizontal Timebase Step of the Delay Calibration Time
5ns 100ps

10ns 200ps

20ns 400ps

50ns 1ns

100ns 2ns

200ns 4ns

500ns 10ns

1 40101 s 20ns

Note: When the horizontal timebase is equal to or greater than 101 sthe delay
calibration time cannot be adjusted.

Return  The query returns the delay calibration time in scientific notation.
Format

Example :CHANnelXTCAL0.00000002 [*Set the delay calibration time to 20ns*/
:CHANNelLTCAL? [*The query returns 2.000000e-08*/
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:CHANnNel<n>:SCALe

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnNel<n>:SCALe <scale>
:CHANnNel<n>:SCALe?

Set or guery the vertical scale of the specified channel. The default unitis V.

Name Type Range Default
<n> Discrete | {1]2|3|4} --
Related to the current probe ratio
When the probe ratio is 1X: 1mV to 10V 1V (the probe
<scale> | Real L ) L
When the probe ratio is 10X (default): 10mV to | ratio is 10X)
100V

U  The range of the vertical scale is related to the current probe ratio (set by
the :CHANnel<n>:PROBecommand).

U  You can use the :CHANnel<n>:VERNier command to enable or disable the fine
adjustment of the vertical scale. By default, the fine adjustment is off. At this point,
you can only set the vertical scale in 1-2-5 step, namely 10mV, 20mV, 50mV,
100mV, é, 100V (the probe ratio is 10X). When the fine adjustment is on, you can
further adjust the vertical scale within a relatively smaller range to improve the
vertical resolution. If the amplitude of the input waveform is a little bit greater than
the full scale under the current scale and the amplitu de would be a little bit lower if
the next scale is used, fine adjustment can be used to improve the display amplitude
of the waveform to view the signal detalils.

The query returns the vertical scale in scientific notation.

:CHANnNell:SCALe 1
:CHANnNell:SCAL®e

/* Set the vertical scale of CH1 to 1Vv*/
/* The query returns 1.000000e+00*/

:CHANnNel<n>:PROBe

Syntax

Description

Parame ter

Explanation

Return
Format

Example

Related
Command

:CHANnNel<n>:PROBe <atten>
:CHANnNel<n>:PROBe?

Set or query the probe ratio of the specified channel.

Name Type Range Default
<n> Discrete | {1]2]3]4} --

: {0.01]0.02]0.05]0.1]|0.2|0.5|1]2|5]|10]|20]|50]
<atten> | Discrete 100]200|500|1000} 10

U  Setting the probe ratio refers to multiply the signal sampled with the specified ratio
and then display the result (the actual amplitude of the signal will not be affected).

0  Setting the probe ratio will affect the range of the vertical scale.

The query returns the probe ratio in scientific notation.

:CHANnNel1PROBe 10
:CHANnellPROBé&

:CHANnRel<n>:SCALe

/* Set the probe ratio of CH1to 10X*/
[* The query returns 1.000000e+01*/

2-14
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:CHANnNel<n>:UNITs
Syntax  :CHANnel<n>:UNITs <units>
:CHANnNel<n>:UNITs?
Description Set or query the amplitude display unit of the specified channel.
Parameter Name Type Range Default
<n> Discrete {1]2 3|4} --
<units> Discrete {VOLTage|WATT|AMPere|[UNKNown} VOLTage
Return  The query returns VOLT, WATT, AMP, or UNKN
Format
Example :CHANnell:UNITsVOLTage /* Setthe amplitude display unit of CH1to V*/
:CHANNel1l:UNIT® [* The query returns VOLT*/
:CHANnNel<n>:VERNiIer
Syntax  :CHANnel<n>:VERNier <bool>
:CHANnel<n>:VERNier?
Description Enable or disable the fine adjustment of the verti cal scale of the specified channel, or
query the fine adjustment status of the vertical scale of the specified channel.
Parameter Name Type Range Default
<n> Discrete {112 13]4} --
<bool> Bool {{1|ON}|{O|OFF} } 0| OFF
Explanation By default, the fine ad justment is off. At this point, you can only set the vertical scale in
1-2-5 step, namely 10mV, 20mV, 50mV, 100m\£& 100V (the probe ratio is 10X). When the
fine adjustment is on, you can further adjust the vertical scale within a relatively smaller
range to improve the vertical resolution. If the amplitude of the input waveform is a little
bit greater than the full scale under the current scale and the amplitude would be a little
bit lower if the next scale is used, fine adjustment can be used to improve the display
amplitude of the waveform to view the signal details.
Return  The query returns 1 or 0.
Format
Example :CHANnell:VERNierON /* Enable the fine adjustment function of the vertical scale of
CHZIL¥/
:CHANnNelL.:VERNief? [* The query returns 1*/
Related :CHANnel<n>:SCALe
Command

MS01000ZDS1000Z Programming Guide
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:CURSor Commands

The :CURSorcommands are used to measure the X-axis value (such as time) and Y-axis value (such as
voltage) of the waveform displayed on the screen.

Command List:

E :CURSor:MODE

:CURSor:MANual

:CURSor:TRACk

:CURSo0r:AUTO

:CURSorXY

m- m m

:CURSor:MODE

Syntax :CURSor:MODE <node>
:CURSor:MODE?

Description Set or guery the cursor measurement mode.

Parameter Name Type Range Default

<mode> Discrete {OFF|MANual]TRACKJAUTQXY} OFF

Explanation U  OFE disable the cursor measurement function.
0  MANuat enable the manual cursor measurement mode.
0  TRACk enable the track cursor measurement mode.
U  AUTQ enable the auto cursor measurement mode.

U  XY: enable the XY cursor measurement mode. This mode is valid only when the
horizontal timebase mode is XY.

Return  The query returns OFF MAN TRAG AUTQ or XY.

Format
Example :CURSor:MODE MANual /* Enable the manual cursor measurement mode*/
:CURSor:-MODRE [* The query returns MAN*/
Related :CURSor:MANual
Command s . iRsorTRACK
:CURSorXY

:TIMebase:MODE
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:CURSor:MANual

Command List:
:CURSor:MANual:TYPE
:CURSor:MANual:SOURce
:CURSor:MANual: TUNit
:CURSor:MANual:VUNit
:CURSor:MANualAX
:CURSor:MANualBX
:CURSor:MANual:A
:CURSor:MANualBY
:CURSor:MANual:AXValue?
:CURSor:MANual:AValue?
:CURSor:MANualBXValue?
:CURSor:MANualBYValue?
:CURSor:MANual:XDELta?
:CURSor:MANualtXDELta?
:CURSor:MANualYDELta?

m- m m m m m m m m M m m M M M

:CURSor:MANual:TYPE
Syntax :CURSor:MANual:TYPE <type>
:CURSor:MANual:TYPE

Description Set or query the cursor type in manual cursor measurement mode.
Parameter Name Type Range Default
<type> Discrete {AY} X

Explanation 0 X selectthe Xtype cursors. The X type cursors are a vertical solid line (cursor A) and
a vertical dotted line (cursor B) and are usually used to measure the time
parameters.

0 Y: selectthe Y type cursors. The Y type cursors are a horizontal solid line (cursor A)
and a horizontal dotted line (cursor B) and are usually used to measure the voltage
parameters.

U When the channel source of manual cursor measurement is set to LA
(:CURSor:MANual:SOURGge the cursor type cannot be setto V.

Return  The query returns X or Y.
Format

Example :CURSor:MANual:TYPE [* select the Y type cursors*/
:CURSor:MANual:TYPE /* The query returns Y*/
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:CURSor:MANual:SOURce
Syntax :CURSor:MANual:SOURce <source>
:CURSor:MANual:SOURce?

Description Set or query the channel source of the manual cursor measurement mode.

Paramete r  Name Type Range Default

{CHANnNel1|CHANnNel2CHANnRel3|
CHANRel4MATHLA}

<source> Discrete CHANnell

Explanation 0  Only the channel that is enabled currently can be selected.
0  When LA is selected, the cursor type cannot be setto Y (CURSor:MANual: TYPE

Return  The query returns CHAN1 CHAN2 CHAN3 CHAN4 MATH or LA
Format

Example :CURSor:MANual:SOURce CHANnNel2 /* Set the channel sourceto CH2/
:CURSor:MANual:SOURce [*The query returns CHANZ2*/

:CURSor:MANual: TUNit
Syntax :CURSor:MANual:TUNit <unit>
:CURSor:MANual: TUNiIt?

Description Set or query the horizontal unit in the manual cursor measurement mode.

Parameter Name Type Range Default

<unit> Discrete {S|HZ|DEGRedPERCen} S

Explanatio n 0 S AX, BX and BXAXin the measurement results are in "s" and 1/|d X| is in "HZ".
U HzZ AX BX and BXAXin the measurement results are in "Hz" and 1/|dX] isin "s".
U0 DEGRee AX BX and BXAXare in "degree".
U PERCent AX BX and BXAXare expressed in percentage.

Return  The query returns S, HZ, DEGR or PERC
Format

Example :CURSor:MANual:TUNit DEGRee  /* Setthe horizontal unit to "degree™*/
:CURSor:MANual: TUNi? [*The query returns DEGR*/
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:CURSor:MANual:VUNit
Syntax :CURSor:MANual:VUNit <unit>
:CURSor:MANual:VUN:It?
Description Set or query the vertical unit in the manual cursor measurement mode.
Parameter Name Type Range Default
<unit> Discrete {PERCeniSOURCcé¢ SOURce
Explanation 0 PERCent AY, BY, and BY-AY in the measurement results are expressed in percentage
U0  SOURce the units of AY, BY, and BY-AY in the measurement results will be
automatically set to the unit of the current source.
Return  The query returns PERCor SOUR
Format
Example :CURSor:MANual:VUNit PERC# [* Setthe system to express AY, BY and BY-AY in the
measurement results in percentage*/
:CURSor:MANual:VUNIR /*The query returns PERC*/
Related :CHANnel<n>:UNITs
Command

:CURSor:MANual:

Syntax

Description

Parameter

Explanation

Return
Format

Example

AX
:CURSor:MANual:AX «>
:CURSor:MANualAX?
Set or query the horizontal position of cursor A in the manual cursor measurement mode.
Type
Integer

Name Range Default

100

<x> 5to 594

The horizontal and vertical positions of the cursor are defined by the pixel coordinate of
the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400). Wherein,
(0,0) is located at the left top corner of the screen and (600,400) is located at the right

bottom corner of t he screen. The horizontal pixel range is from 0 to 600 and the vertical
pixel range is from 0 to 400.

The query returns an integer between 5 and 594.

:CURSor:MANualAX 200
:CURSa@:MANual:AX?

[* Set the horizontal position of cursor Ato 200*/
[*The query returns 200*/

MS01000ZDS1000Z Programming Guide
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:CURSor:MANual: BX
Syntax  :CURSor:MANualBX <x>
:CURSor:MANualBX?

Description Set or query the horizontal position of cursor B in the manual cursor measurement mode.

Parameter Name Type Range Default

<x> Integer 510 594 500

Explanation ~ The horizontal and vertical positions of the cursor are defined by the pixel coordinate of
the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400). Wherein,
(0,0) is located at the left top corner of the screen and (600,400) is located at the right
bottom corner of the screen. The horizontal pixel range is from 0 to 600 and the vertical
pixel range is from 0 to 400.

Return  The query returns an integer between 5 and 594.
Format

Example :CURSor:MANualBX 200 [* Set the horizontal position of cursor B to 200*/
:CURSor:MANualBX? [*The query returns 200*/

:CURSor:MANual:A Y
Syntax :CURSor:MANual:A <y>
:CURSor:MANualAY?

Description  Set or guery the vertical position of cursor A in the manual cursor measurement mode.

Parameter Name Type Range Default

<y> Integer 510 394 100

Explanation U  The horizontal and vertical positions of the cursor are defined by the pixel coordinate
of the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400).
Wherein, (0,0) is located at the left top corner of the screen and (600,400) is located
at the right bottom corner of the screen. The horizontal pixel range is from 0 to 600
and the vertical pixel range is from 0 to 400.

U  When the signal source of manual cursor measurement is LA, Y type cursor is not
required.

Return  The query returns an integer between 5 and 394.
Format

Example :CURSor:MANualAY 200 [* Set the vertical position of cursor A to 200*/
:CURSor:MANualAY? [*The query returns 200*/

2-20 MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System

RIGOL

:CURSor:MANual:
Syntax

Description

Parameter

Explanation

Return
Format

Example

BY
:CURSor:MANualBY <y>
:CURSor:MANualBY?
Set or query the vertical position of cursor B in the manual cursor measurement mode.
Type

Integer

Name Range Default

300

U  The horizontal and vertical positions of the cursor are defined by the pixel coordinate
of the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400).
Wherein, (0,0) is located at the left top corner of the s creen and (600,400) is located
at the right bottom corner of the screen. The horizontal pixel range is from 0 to 600
and the vertical pixel range is from 0 to 400.

<y> 5to 394

U  When the signal source of manual cursor measurement is LA, Y type cursor is not
required.

The query returns an integer between 5 and 394.

:CURSor:MANualBY 200
:CURSor:MANualBY?

/*Set the vertical position of cursor B to 200*/
[*The query returns 200*/

:CURSor:MANual:AXValue?

Syntax

Description

Return
Format

Example

Related

Command s

:CURSor:MANual:AXValue?

Query the X value of cursor A in the manual cursor measurement mode. The unit depends
on the horizontal unit currently selected.

The query returns the X value of cursor A in scientific notation.

:CURSor:MANual:AXValue? /* The query returns -4.000000e-06*/
:CURSor:MANualAX
:CURSor:MANual: TUNit

:CURSor:MANual:A YValue?

Syntax

Description

Return
Format

Example

Related
Command s

:CURSor:MANual:AValue?

Query the Y value of cursor A in the manual cursor measurement mode. The unit depends
on the vertical unit currently selected.

U  When the signal source is CHANnel1|CHANnelPCHANnNel3|CHANNel4MATH the
query returns the Y value of cursor A in scientific notation.

U  When the signal source is LA, the query returns the decimal value corresponding to
the sum of the binary weights of D 15 bit to DO bit at cursor A (the value of the
channel that is not turned on is 0 by default).

:CURSor:MANual:AValue? /* The query returns 2.000000e+00*/

:CURSor:MANual:A

:CURSor:MANual:VUNit
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:CURSor:MANual: BXValue?
Syntax  :CURSor:MANualBXValue?

Descript ion  Query the X value of cursor B in the manual cursor measurement mode. The unit depends
on the horizontal unit currently selected.

Return  The query returns the X value of cursor B in scientific notation.
Format

Example :CURSor:MANualBXValue? /* The query returns 4.000000e-06*/

Related :CURSor:MANualBX

Command s . )psor-MANUal: TUNit

:CURSor:MANual: BYValue?
Syntax :CURSor:.MANualBYValue?

Description ~ Query the Y value of cursor B in the manual cursor measurement mode. The unit depends
on the vertical unit currently selected.

Return G When the signal source is CHANnel1|CHANnelPCHANNel3|CHANNel4MATH the
Format query returns the Y value of cursor B in scientific notation.

U  When the signal source is LA, the query returns the decimal value corresponding to
the sum of the binary weights of D 15 bit to DO bit at cursor B (the value of the
channel that is not turned on is 0 by default) .

Example :CURSor:MANualBYValue? /*The query returns -2.000000e+00*/
Related :CURSor:MANualBY
Command s . ~\pSor-MANual:VUNit

:CURSor:MANual:XDELta?
Syntax :CURSor:MANual:XDELta?

Description  Query the difference between the X values of cursor A and cursor B (BXAX) in the manual
cursor measurement mode. The unit depends on the horizontal unit currently selected.

Return  The query returns the difference in scientific notation.
Format

Example :CURSor:MANual:XDELta? /* The query returns 8.000000e-06*/

Related :CURSor:MANualAX
Command s

:CURSor:MANualBX

:CURSor:MANual: TUN;t
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:CURSor:MANual: | XDELta?

Syntax

Description

Return
Format

Example

Related
Command s

:CURSor:MANualtXDELta?

Query the reciprocal of the absolute value of the difference between the X values of cursor
A and cursor B (1/|dX]) in the manual cursor measurement mode. The unit depends on
the horizontal unit currently selected.

The query returns 1/|dX| in scientific notation.

:CURSor:MANualtXDELta? /* The query returns 1.250000e+05*/
:CURSor:MANualAX

:CURSor:MANualBX

:CURSor:MANual: TUNit

:CURSor:MANual: YDELta?

Syntax

Description

Return
Format

Example

Related
Command s

:CURSor:MANualYDELta?

Query the difference between the Y values of cursor A and cursor B (BY-AY) in the manual
cursor measurement mode. The unit depends on the vertical unit currently selected.

When the signal source is CHANnel1|CHANnelPCHANnNel3|CHANNeldMATH, the query
returns the difference in scientific notation; when the signal source is LA, the query
returns 4294967295.

:CURSor:MANualYDELta? /* The query returns -4.000000e+00*/
:CURSor:MANual:A

:CURSor:MANualBY

:CURSor:MANual:VUNit

MS01000ZDS1000Z Programming Guide 2-23



RIGOL

Chapter 2 Command System

:CURSoOr:TRACk

Command List:
:CURSor:-TRACK:SOURCcel
:CURSO0r:-TRACkK:SOUR&
:CURSOrTRACKAX
:CURS0rTRACKBX
:CURSOrTRACKAY?
:CURSOrTRACKBY?
:CURSOrTRACkKAXValue?
:CURSorTRACKkAYValue?
:CURSOrTRACKBXValue?
:CURSOorTRACkBYValue?
:CURSOrTRACKXDELta?
:CURSorTRACKYDELta?
:CURSOrTRACKIXDEITA?

m m m m m m M m M M M M e

:CURSor:-TRACk:SOURcel

Syntax :CURSor:TRACK:SOURcel <source>

:CURSoO0r:TRACk:SOURcel?

Description  Set or query the channel source of cursor A in the track cursor measurement mode.

Parameter Name Type

Range

Default

<source> Discrete

{OFFICHANnNel1|CHANNel2CHANnNel3|
CHANneldMATH

CHANnell

Explanation Only the channels enabled can be selected as the channel source.
Return  The query returns OFF CHANJ1 CHAN2 CHAN3 CHAN4 or MATH

Format

Example :CURSor:TRACk:SOURcel CHANnNel2 /* Setthe channel source to CH2*/
:CURSoOr:-TRACk:SOURcel

/* The query returns CHAN2*/

2-24
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:CURSoOr:-TRACk:SOURce 2

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSoOr:TRACK:SOUR&<source>

:CURSOr:-TRACk:SOUR@&®
Set or query the channel source of cursor B in the track cursor measurement mode.
Name Type Range Default
. {OFFICHANnNel1|CHAMel2| CHANnel3|
<source> | Discrete CHANRelAMATH CHANnRell

Only the channels enabled can be selected asthe channel source.

The query returns OFF,CHAN1 CHANZ2 CHAN3, CHAN4 or MATH

:CURSoOr:TRACk:SOUR&CHANnNel2
:CURSoOr:-TRACK:SOUR&®

/* Set the channel source to CH2*/
/* The query returns CHANZ2*/

:CURSor: TRACk:AX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSOrTRACKAX <x>

:CURSOrTRACKAX?

Set or query the horizontal position of cursor A in the track cursor measurement mode.
Name Type Range Default
<xX> Integer 5to 594 100

The horizontal and vertical positions of the cursor are defined by the pixel coordinate of
the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400). Wherein,
(0,0) is located at the left top corner of the screen and (600,400) is located at the right
bottom corner of the screen. The horizontal pixel range is from 0 to 600 and the vertical
pixel range is from 0 to 400.

The query returns an integer between 5 and 594.

:CURSoOrTRACKAX 200
:CURSoOr:TRACKAX?

[* Set the horizontal position of cursor A to 200*/
[* The query returns 200%/
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:CURSor: TRACk:BX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSOrTRACKBX <x>

:CURSOrTRACKBX?

Set or query the horizontal position of cursor B in the track cursor measurement mode.
Name Type Range Default
<x> Integer 5to 594 500

The horizontal and vertical positions of the cursor are defined by the pixel coordinate of
the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400). Wherein,
(0,0) is located at the left top corner of the screen and (600,400) is located at the right
bottom corner of the screen. The horizontal pixel range is from 0 to 600 and the vertical
pixel range is from 0O to 400.

The query returns an integer between 5 and 594.

:CURSOrTRACKBX 200 [* Set the horizontal position of cursor B to 200*/
:CURSOr:- TRACIKBX? [* The query returns 200*/

:CURSor: TRACK:AY?

Syntax
Description

Explanation

Return
Format

Example

:CURSI: TRACKAY?
Query the vertical position of cursor A in the track cursor measurement mode.

U  The horizontal and vertical positions of the cursor are defined by the pixel coordinate
of the screen. The pixel coordinate of the screen ranges from (0,0) to (600,400).
Wherein, (0,0) is located at the left top corner of the screen and (600,400) is located
at the right bottom corner of the screen. The horizontal pixel range is from 0 to 600
and the vertical pixel range is from 0 to 400.

U  When cursor A exceeds the vertical range of the screen display, the query always
returns 4294967295.

The query returns an integer.

:CURSOrTRACKAY? [* The query returns 284*/

:CURSor: TRACk:BY?

Syntax
Descripti on

Explanation

Return
Format

Example

:CURSOrTRACkKBY?
Query the vertical position of cursor B in the track cursor measurement mode.

0  The horizontal and vertical positions of the cursor are defined by the pixel coordinate
of the screen. The pixel coordinate of the screen ranges from (0,0) to (60 0,400).
Wherein, (0,0) is located at the left top corner of the screen and (600,400) is located
at the right bottom corner of the screen. The horizontal pixel range is from 0 to 600
and the vertical pixel range is from 0 to 400.

0  When cursor B exceeds the vertical range of the screen display, the query always
returns 4294967295.

The query returns an integer.

:CURSOrTRACKBY? [* The query returns 200*/
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:CURSor: TRACk:AXValue?

Syntax
Description

Return
Format

Example

Related
Command

:CURSO0rTRACKAXValue?
Query the X value of cursor A in the track cursor measurement mode. The default unitis s.

The query returns the X value of cursor A in scientific notation.

:CURSorTRACKAXValue?
:CURSOrTRACKAX

/* The query returns -4.000000e-06*/

:CURSor: TRACk:AYValue?

Syntax

Description

Return
Format

Example
Related

Command s

:CURSorTRACKAYValue?

Query the Y value of cursor Ain the track cursor measurement mode. The unit is the same
as the channel unit currently selected.

The query returns the Y value of cursor A in scientific notation.

:CURSorTRACKAYValue?
:CHANnNel<n>:UNITs
:CURSOrTRACKAY?

[* The query returns -4.000000e-01*/

:CURSor: TRACk:BXValue?

Syntax
Description

Return
Format

Example

Related
Command

:CURSO0rTRACKBXValue?
Query the X value of cursor B in the track cursor measurement mode. The default unitis s.

The query returns the X value of cursor B in scientific notation .

:CURSorTRACkBXValue?
:CURSorTRACKBX

[* The query returns 4.000000e-06*/

:CURSor: TRACk:BYValue?

Syntax

Description

Return
Format

Example
Related

Command s

:CURSorTRACKBYValue?

Query the Y value of cursor B in the track cursor measurement mode. The unit is the same
as the channel unit currently selected.

The query returns the Y value of cursor B in scientific notation.

:CURSorTRACKBYValue?
:CHANnRel<n>:UNITs
:CURSOrTRACKBY?

[* The query returns 4.000000e-01*/
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:CURSor: TRACK:XDELta?

Syntax

Description

Return
Format

Example

Related
Command s

:CURSOrTRACKXDELta?

Query the difference between the X values of cursor A and cursor B (BXAX) in the track
cursor measurement mode. The default unit is s.

The query returns the difference in scientific notation.

:CURSOrTRACKXDELta?
:CURSOrTRACKAX
:CURSOrTRACKBX

/* The query returns 8.000000e-06*/

:CURSor: TRACk: YDELta?

Syntax

Description

Return
Format

Example

Related
Comma nds

:CURSOrTRACKYDELta?

Query the difference between the Y values of cursor A and cursor B (BY-AY) in the track
cursor measurement mode. The unit is the same as the channel unit currently selected.
The query returns the difference in scientific notation.

:CURSOrTRACKYDELta?  /* The query returns 8.000000e-01*/
:CURSOrTRACKAY?

:CURSOrTRACKBY?

:CURSor: TRACk:I XDELTA?

Syntax

Description

Return
Format

Example

Related
Command s

:CURSOrTRACKIXDEITA?

Query the reciprocal of the absolute value of the difference between the X values of cursor
A and cursor B (1/|dX]) in the track cursor measurement mode. The default unit is Hz.
The query returns 1/|dX] in scientific notation.

:CURSOrTRACKIXDEITA? [* The query returns 1.250000e+05*/

:CURSOrTRACKAX

:CURSOrTRACKBX
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:CURSor:AUTO

Command List:
:CURSOr:AUTO:ITEM
:CURSOr:-AUTOAX?
:CURSOr:AUTOBX?
:CURSOr:AUTO:AX?
:CURSor:AUTOBY?
:CURSorAUTQAXValue?
:CURSoO0r:AUTO:AValue?
:CURSor:AUTOBXValue?
:CURSor:AUTOBWalue?

m m m m m m m M M

:CURSOr:AUTO:ITEM

Syntax :CURSor:AUO:ITEM <item>

:CURSOr:-AUTO:ITEM?

Description The auto cursor function can measure 37 waveform parameters. Using this command,
you can select the parameters to be measured by the auto cursor from the five
parameters enabled last or query the parameters currently measured by the auto cursor.

Parameter Name

Type

Range

Default

<item>

Discrete

{OFF|ITEM1|ITEM2|ITEM3|ITEM4|ITEM5}

OFF

Explanation U  This command is only valid when the auto cursor mode is selected. You can select
the auto cursor measurement mode using the :CURSor:MODEcommand.

U  The 37 waveform parameters are listed below (see the detailed introduction
in :MEASureCommands). The parameters can be enabled by the :MEASure:ITEM

command.
Period, Frequency, Rise Time, Fall Time,+Width, -Width, +Duty, -Duty, +Pulses,

-Pulses, +Edges, -Edges, tVYmax, tVmin, +Rate, +Rate, Delay

F 11 2, Delay

Tar 2, Phase F1r 2, Phase Tr 2, Vmax, Vmin, Vpp, Vtop, Vbase, Vamp,
Vupper, Vmid, Vlower, Vavg, Vrms, Overshoot, Preshoot, Area, Period Area Period
Vrms, Variance

Return  The query returns OFF, ITEM1, ITEM2, ITEM3, ITEM4 or ITEM5.

Format

Example :CURSor:AUTO:ITEM ITEM3
:CURSor:AUTO:ITEM?

/*The query returns ITEM3*/

/*Use auto cursor to measure ITEM3*/

MS01000ZDS1000Z Programming Guide
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:CURSor:AUTO: AX?
Syntax :CURSor:AUTOAX?
Description Query the horizontal position of cursor A in auto cursor measurement.

Explanation U  The horizontal and vertical positions of the cursor are defined by the pixel
coordinate of the screen. The pixel coordinate of the screen ranges from (0,0) to
(600,400). Wherein, (0,0) is located at the left top corner of the screen and
(600,400) is located at the right bottom corner of t he screen. The horizontal pixel
range is from 0 to 600 and the vertical pixel range is from 0 to 400.

0  In auto cursor measurement, cursor A of X type is not required for some of the
measurement items. At this point, the query returns 4294967295.

Return  The query returns an integer between 5 and 594.
Format

:CURSor:AUTO: BX?
Syntax :CURSor:AUTOBX?
Description Query the horizontal position of cursor B in auto cursor measurement.

Explanation U  The horizontal and vertical positions of the cursor are defined by the pixel
coordinate of the screen. The pixel coordinate of the screen ranges from (0,0) to
(600,400). Wherein, (0,0) is located at the left top corner of the screen and
(600,400) is located at the right bottom corner of the screen. The horizontal pix el
range is from 0 to 600 and the vertical pixel range is from 0 to 400.

U Inauto cursor measurement, cursor B of X type is not required for some of the
measurement items. At this point, the query returns 4294967295.

Return  The query returns an inte ger between 5 and 594.
Format

:CURSo0r:AUTO:A Y?
Syntax :CURSor.AUTOAY?
Description Query the vertical position of cursor A in auto cursor measurement.

Explanation U  The horizontal and vertical positions of the cursor are defined by the pixel
coordinate of the screen. The pixel coordinate of the screen ranges from (0,0) to
(600,400). Wherein, (0,0) is located at the left top corner of the screen and
(600,400) is located at the right bottom corner of the screen. The horizontal pixel
range is from O to 600 and t he vertical pixel range is from 0 to 400.

U  In auto cursor measurement, cursor A of Y type is not required for some of the
measurement items. At this point, the query returns 4294967295.

Return  The query returns an integer between 5 and 394.
Format
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:CURSoOor:AUTO: BY?

Syntax
Description

Explanation

Return
Format

:CURSor:AUTOBY?
Query the vertical position of cursor B in auto cursor measurement.

U The horizontal and vertical positions of the cursor are defined by the pixel
coordinate of the screen. The pixel coordinate of the screen ranges from (0,0) to
(600,400). Wherein, (0,0) is located at the left top corner of the screen and
(600,400) is located at the right bottom corner of the screen. The horizontal pixel
range is from 0 to 600 and the vertical pixel range is from O to 400.

0  In auto cursor measurement, cursor B of Y type is not required for some of the
measurement items. At this point, the query returns 4294967295.

The query returns an integer between 5 and 394.

:CURSoOr: AUTO:AXValue?

Synta x

Description
Explanation
Return

Format

Example

:CURSorAUTQOAXValue?

Query the X value of cursor A in auto cursor measurement. The unit depends on the
horizontal unit currently selected.

In auto cursor measurement, cursor A of X type is not required for some of the
measurement items. At this point, the query returns 9.9E37.

The query returns the X value of cursor A in scientific notation.

:CURSOrAUTOAXValue? /* The query returns -4.000000e-06*/

:CURSor:AUTO:A YValue?

Syntax

Description
Explanation
Return

Format

Example

:CURSor:AUTO:AValue?

Query the Y value of cursor A in auto cursor measurement. The unit depends on the
vertical unit currently selected.

In auto cursor measurement, cursor A of Y type is not required for some of the
measurement items. At this point, the query returns 9.9E37.

The query returns the Y value of cursor A in scientific notation.

:CURSor:AUTO:AValue? /* The query returns -4.000000e-01*/

:CURSoOr:AUTO: BXValue?

Syntax

Description
Explanation
Return

Format

Example

:CURSor:AUTOBXValue?

Query the X value of cursor B in auto cursor measurement. The unit depends on the
horizontal unit currently selected.

In auto cursor measurement, cursor B of X type is not required for some of the
measurement items. At this point, the query returns 9.9E37.

The query returns the X value of cursor B in scientific notation.

:CURSor:AUTOBXValue? /* The query returns -4.000000e-06*/

MS01000ZDS1000Z Programming Guide
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:CURSoOor:AUTO: BYValue?

Syntax

Description
Explanation
Return

Format

Example

:CURSor:AUTOBYValue?

Query the Y value of cursor B in auto cursor measurement. The unit depends on the
vertical unit currently selected.

In auto cursor measurement, cursor B of Y type is not required for some of the
measurement items. At this point, the query returns 9.9E37.

The query returns the Y value of cursor B in scientific notation.

:CURSor:AUTOBYValue? /* The query returns 4.000000e-01*/
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:CURSor: XY

The :CURSor:XYcommands can only be used when the horizontal timebase mode is XY,

Command List:

m m m m m M M T

:CURSOrXY:AX
:CURSorxXY.BX
:CURSOrXYAY
:CURSOorxX¥Y.BY
:CURSorXY.AXValue?

:CURSorXY¥AYValue?

:CURSorXY.BXValue?

:CURSorXY.BYValue?

:CURSoOr: XY:AX
:CURSOrXY:AX <x>
:CURSoOrXY:AX?

Syntax

Description

Parameter

Explanation

Return
Format

Example

Set or query the horizontal

osition of cursor A in the XY cursor measurement mode.

Name

Type

Range

Default

<X>

Integer

5to 394

100

In the XY timebase mode, the horizontal and vertical positions of the cursor are defined
by the pixel coordinate of the XY display area The pixel coordinate of the screen ranges
from (0,0) to ( 400,400). Wherein, (0,0) is located at the right top corner and (400,400) is
located at the left bottom corner. The horizontal and vertical pixel ranges are both from 0

to 400.

The query returns an integer between 5 and 394.

:CURSor:XYAX 200
:CURSor: XYAX?

/*Set the horizontal position of cursor A to 200*/
/* The query returns 200*/

MS01000ZDS1000Z Programming Guide
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:CURSoOr: XY:BX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSoOrxyY:BX <x>

:CURSoOrxY:BX?

Set or query the horizontal position of cursor B in the XY cursor measurement mode
Name Type Range Default
<x> Integer 510 394 300

In the XY timebase mode, the horizontal and vertical positions of the cursor are defined
by the pixel coordinate of the XY display area. The pixel coordinate of the screenranges
from (0,0) to (400,400). Wherein, (0,0) is located at the right top  corner and (400,400) is
located at the left bottom corner. The horizontal and vertical pixel ranges are both from 0

to 400.

The query returns an integer between 5 and 394.

:CURSorXY:BX 200
:CURSoOr:XYBX?

/*Set the horizontal position of cursor B to 200*/
/* The query returns 200*/

:CURSoOr: XY:AY

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSOrXY.AY <y>

:CURSOrXY:AY?

Set or query the vetical position of cursor A in the XY cursor measurement mode
Name Type Range Default
<x> Inte ger 5to 394 100

In the XY timebase mode, the horizontal and vertical positions are defined by the pixel
coordinate of the XY display area. The pixel coordinate of the screenranges from (0,0) to
(400,400). Wherein, (0,0) is located at the r ight top corner and (400,400) is located at the
left bottom corner. The horizontal and vertical pixel ranges are both from 0 to 400.

The query returns an integer between 5 and 394.

:CURSoOrXY:AY 200
:CURSoOr:XYAY?

[*Set the vertical position of cursor A to 200*/
[* The query returns 200%/
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:CURSoOr: XY:BY

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSOrXY:BY <y>

:CURSoOrxXY:BY?

Set or query the vertical position of cursor B in the XY cursor measurement mode
Name Type Range Default
<x> Integer 5 to 394 300

In the XY timebase mode, the horizontal and vertical positions are defined by the pixel
coordinate of the XY display area. The pixel coordinate of the XY display area ranges from
(0,0) to (400,400). Wh erein, (0,0) is located at the right top corner and (400,400) is
located at the left bottom corner. The horizontal and vertical pixel ranges are both from 0
to 400.

The query returns an integer between 5 and 394.

:CURSorXY:BY 200
:CURSor:XYBY?

[*Set the vertical position of cursor B to 200%*/
[* The query returns 200*/

:CURSor: XY:AXValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSorXYAXValue?

Query the X value of cursor A in the XY cursor measurement mode The unit depends on
the amplitude unit of the corresponding channel.

The query returns the X value of cursor A in scientific notation.

:CURSorXYAXValue?
:CHANnRel<n>:UNITs

/* The query returns 2.000000e+00*/

:CURSoOr: XY:AYValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSorXYAYValue?

Query the Y value of cursor A in the XY cursor measurement mode The unit depends on
the amplitude unit of the corresponding channel.

The query returns the Y value of cursor A in scientific notation.

:CURSorXYAYValue?
:CHANnNel<n>:UNITs

[* The query returns 2.000000e+00*/

MS01000ZDS1000Z Programming Guide

2-35



RIGOL Chapter 2 Command System

:CURSor: XY:BXValue?
Syntax :CURSorXY.BXValue?

Description Query the X value of cursor B in the XY cursor measurement mode The unit depends on
the amplitude unit of the corresponding channel.

Return  The query returns the X value of cursor B in scientific notation.
Format

Example :CURSorXY.BXValue? /* The query returns -2.000000e+00*/

Related :CHANnel<n>:UNITs
Command

:CURSor: XY:BYValue?
Syntax :CURSorXY.BYValue?

Description ~ Query the Y value of cursor B in the XY cursor measurement mode The unit depends on
the amplitude unit of the corresponding channel.

Return  The query returns the Y value of cursor B in scientific notation.
Format

Example :CURSorXY.BWalue? /* The query returns -2.000000e+00*/

Related :CHANnel<n>:UNITs
Command
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:DECoder Commands

The :DECoder commands are used to executedecoding settings and operations.

Command List:

:DECoder<n>:MODE

:DECoder<n>:DISPlay

:DECoder<n>:FORMat

:DECoder<n>:POSition

:DECoder<n>:THREshold:CHANnel1

:DECoder<n>:THREshold:CHANNe2

:DECodexn>:THREshold:CHANnNeB

:DECoder<n>:THREshold:CHANned

:DECoder<n>:THREshold:AUTO

:DECoder<n>:CONFig:LABel

:DECoder<n>:CONFig:LINE

:DECoder<n>:CONFig:FORMat

:DECoder<n>:CONFig:ENDian

:DECoder<n>:CONFig:WIDth

:DECoder<n>:CONFig:SRATe?

:DECoder<n>:UART

:DECoder<n>:1IC

:DECoder<n>:SPI

m m m m M m M m M M o m My o m My My M M ms

:DECoder<n>:PARallel

‘DECoder<n>:MODE

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:MODE <mode>
:DECoder<n>:MODE?
Set or query the decoder type.

Name Type Range Default
<n> Discrete | {1|2} -
<mode> Discrete | { PARallel|lUART|SPI|IICG PARallel

PARalle] UART SPI, and IIC correspond to parallel decoding, RS232 decoding, SPI
decoding, and 12C decoding respectively.

The query returns PAR, UART, SRlor IIC.

:DECoderl:MODE SPI /*Set the decoder type to SPI*/
:DECodernl:MODE? [* The query returns SPI*/
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:DECoder<n>:DISPlay

Syntax :DECoder<n>:DISPlay <bool>
:DECoder<n>:DISPlay?

Description Turn on or off the decode r or query the status of the decoder.

Parameter Name Type Range Default
<n> Discrete {1]2} --
<bool> Bool {{1]ON}{O|]OFF}} O|OFF

Return  The query returns 1 or 0.
Format
Example :DECoder:DISPlay ON [*Tu rn on Decoder 1*/

:DECoder:DISPlay? / *The query returns 1*/

:DECoder<n>:FORMat

Syntax  :DECoder<n>:FORMat <fmt>
:DECoder<n>:FORMat?

Description Set or query the bus display format.

Parameter Name Type Range Default
<n> Discrete {1]2} -
<fmt> Discrete {HEX]ASCIi|DEC|BIN|LINE ASCii

Explanation U HEX hexadecimal; DEC decimal; BIN: binary

U InLINE format, the actual values of the bus are displayed in binary form and the
order is consistent with the bus transmission order. T his format is only valid for
serial buses which include LSB ard MSB endian. If MSB endian is selected, LINE
format is the same as binary.

Return  The query returns HEX ASG DEC BIN, or LINE.
Format

Example :DECoderl:FORMatHEX  /*Set the bus display format to hexadecimal*/
:DECoderl:FORMar /*The query ret urns HEX*/
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:DECoder<n>:POSition
Syntax  :DECoder<n>:POSition <pos>
:DECoder<n>:POSition?

Description  Set or query the vertical position of the bus on the screen.

Parameter Name Type Range Default

<n> Discrete | {1]2} --

Decoder 1: 350
Decoder 2: 300

<pos> Integer | 50 to 350

Explanation ~ The screen is divided into 400 parts vertically which are marked as 0 to 400 from top to
bottom respectively. The range of <pos> is from 50 to 350.

Return  The query returns an integer between 50 and 350.
Format

Example :DECoder:POSition 300 /*Set the vertical position of the bus to 300*/
:DECoder:POSition? [*The query returns 300*/
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:DECoder<n>:THREshold:CHANnNel1

:DECoder<n>:THREshold:CHANnel 2
:DECoder <n>:THREshold:CHANnel 3
:DECoder<n>:THREshold:CHANnel 4

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:THREshold:CHANnell <thre>
:DECoder<n>:THREshold:CHANnel1?
:DECoder<n>:THREshold:CHANnel2 <thre>
:DECoder<n>:THREshold:CHANnel2?
:DECoder<n>:THREshold:CHANnel3 <thre>
:DECoder<n>:THREshold:CHANnel3?
:DECoder<n>:THREshold:CHANnel4 <thre>
:DECoder<n>:THREshold:CHANnel4?

Set or query the threshold level of the specified analog channel.

Name Type Range

Default

<n> Discrete | {1]2}

<thre> Real

(-4 x VerticalScak - VerticalOffset) to
(4 x VerticalScale - VerticalOffset)

0 VerticalScaleis the vertical scale of the specified analog channel. VerticalOffset is the
vertical position of the specified analog channel.

U By default, the auto threshold fun ction of the analog channels of the oscilloscope is
turned on. To set the threshold level manually, send
the :DECoder<n>:THREshold:AUTOcommand to turn off the auto threshold

function.

The query returns the level in scientific notation.

:DECoderl:THREshold:CHANnNel4..5 /*Set the threshold level of CH4 to 1.5V*/
:DECoderl:THREshold:CHANnNel2 /*The query returns 1.500000e+00*/
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:DECoder<n>:THREshold:AUTO

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Commands

:DECoder<n>:THREshold:AUTO <bool>
:DECoder<n>:THREshold:AUTO?

Turn on or off the auto threshold function of the analog channels , or query the status of
the auto threshold function of the analog channels.

Name Type Range Default
<n> Discrete | {1|2} -
<bool> Bool {{1|ON}/{O|OFF} } 1|ON

By default, the auto threshold function of the analog channels of the oscilloscope is
turned on. To set the threshold level manually, send this command to turn off the auto
threshold function and use the commands in Related Commands to set the threshold
manually.

The query returns 1 or O.

:DECodern: THREshold:AUTOOFF
:DECodern: THREshold:AUTQ

:DECoder<n>:THREshold:CHANnel1l
:DECoder<n>:THREshold:CHANne2
:DECodern>:THREshold:CHANneB
:DECoder<n>:THREshold:CHANned

[*Turn off the auto threshold function*/
[*The query returns 0*/

:DECoder<n>:CONFig:LABel

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:CONFig:LABel <bool>
:DECoder<n>:CONFig:LABel?

Turn on or off the label display function , or query the status of the label display function.

Name Type Range Default
<n> Discrete | {1]|2} -
<bool> Bool {{1|ON}|{O|OFF} } 1|ON

When this function is turned on, the bus label will be displayed at the lower -upper side of
the bus (when the bus display is turned on).

The query returns 1 or O.

:DECoder:CONFig:LABelON
:DECoder:CONFig:LABEP

/* Turn on the label display function*/
[*The query returns 1*/
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:DECoder<n>:CONFig:LINE
Syntax  :DECoder<n>:CONFig:LINE <bool>
:DECoder<n>:CONFig:LINE?

Description Turn on or off the bus display function , or query the status of the bus display function.

Parameter Name Type Range Default
<n> Discrete | {1|2} --
<bool> Bool {{1|ON}|{O|OFF} } 1|ON

Explanation When this function is enabled, the bus will be displayed on the screen. You can send
the :DECoder<n>:POSition command to adjust the vertical display position of the bus.

Return  The query returns 1 or O.
Format

Example :DECoderl:CONFig:LINEOFF  /* Turn off the bus display function */
:DECoderl:CONFig:LINE? [*The query returns 0*/

:DECoder<n>:CONFig:FORMat
Syntax :DECoder<n>:CONFig:FORMat <hool>
:DECoder<n>:CONFig:FORMat?

Description Turn on or off the format display function , or query the status of the format display

function.
Parameter Name Type Range Default
<n> Discrete | {1|2} -
<bool> Bool {{1|ON}|{O|OFF} } 1|ON

Explanation When this function is turned on, the current bus display format will be displayed at the
right of the label display (when the bus display is turned on). You can send
the :DECoder<n>:FORMat command to set the bus display format.

Return  The query returns 1 or 0.
Format

Example :DECoderl:CONFig:FORMatOFF  /* Turn off the format display function*/
:DECoder:CONFig:FORMa? [*The query returns 0*/
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:DECoder<n>:CONFig:ENDian
Syntax  :DECoder<n>:CONFig:ENDian <bool>
:DECoder<n>:CONFig:ENDian?

Description  Turn on or off the endian display function in serial bus decoding, or query the status of
the endian display function in serial bus decoding.

Parameter Name Type Range Default
<n> Discrete | {1]|2} --
<bool> Bool {{1|ON}/{O|OFF} } 0|OFF

Explanation 0  This command is invalid in parallel decoding.

U  When this function is enabled, the current bus endian will be displayed at the right of
the format display (when the bus display is turned on).

Return  The query returns 1 or O.
Format

Example :DECoderl:CONFig:ENDianON /* Turn on the endian display function*/
:DECodern:CONFig:ENDiar? [*The query returns 1*/
:DECoder<n>:CONFig:WIDth
Syntax  :DECoder<n>:CONFig:WIDth <bool>
:DECoder<n>:CONFig:WIDth?

Description Turn on or off the width display function , or query the status of the width display

function.
Parameter Name Type Range Default
<n> Discrete | {12} -
<bool> | Bool {{1|ON}{O|OFF} } 0|OFF

Explanation When this function is enabled, the width of each frame of data will be displayed at the
right of the endian display (when the bus display is turned on).

Return  The query returns 1 or 0.
Format

Example :DECoderl:CONFig:WIDth ON /* Turn on the width display function */
:DECoder:CONFig:WIDth? [*The query returns 1*/
:DECoder<n>:CONFig:SRATe?
Syntax  :DECoder<n>:CONFig:SRATe?

Description Query the current digital sample rate.

Parameter Name Type Range Default

<n> Discrete | {1]|2} -

Explanation The digital sample rate is related to the data source currently selected. By default, the
data source is "Trace"; at this point, the digital samp le rate is related to the horizontal
time base.

Return  The query returns the digital sample rate in scientific notation.
Format

Example :DECoderl:CONFig:SRATe? /* The query returns 1.000000e+08*/
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:DECoder<n>:UART

The :DECoder<n>:UART commands are used to set the RS232decoding parameters.

Command List:
:DECoder<n>:UART:TX

:DECoder<n>:UART:RX

:DECoder<n>:UART:POLarity

:DECoder<n>:UART:ENDian

:DECoder<n>:UART:BAUD

:DECoder<n>:UART:WIDTh

:DECoder<n>:UART.STOP

m m m m m M M T

:DECoder<n>:UART:PARIty

:DECoder<n>:UART:TX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:UART.TX <tx>
:DECoder<n>:UART.TX?
Set or query the TX channel source of RS232 decoding.

Name Type Range Default

<n> Discrete | {1|2} --

{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<tx> Discrete | D9|D10|D11|D12|D13|D14|D15] CHANnRel1
CHANnRel1]CHANnNel2|CHANnNel3|CHANNel4|ORFF

When OFF isselected, no TX channel source will be set. The TX channel source and RX
channel source (DECoder<n>:UART:RX) cannot be both set to OFF

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHAN2 CHAN3 CHAN4 or OFF

:DECoder:UART:-TXCHAN2  /*Set the TX channel source to CH2*/
:DECoden:UART:TX? [*The query returns CHAN2*/
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:DECoder<n>:UART:RX
Syntax  :DECoder<n>:UART:RX <rx>
:DECoder<n>:UART:RX?
Description Set or query the RX channel source of RS232 decoding.

Parameter Name | Type Range Default

<n> Discrete {112} --

{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<rx> | Discrete | D9|D10|D11|D12|D13|D14|D15] OFF
CHANnel1|CHANnel2|CHANnel3|CHANNel4|OFF

Explanation When OFF isselected, no RX channel source will be set. The RX channelsource and TX
channel source ((DECoder<n>:UART:.TX) cannot be both set to OFF.

Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHAN2 CHAN3 CHAN4 or OFF

Example :DECoderl:UARTRX CHAN4  /*Set the RX channel source to CH4*/
:DECodern:UARTRX? /*The query returns CHAN4*/

:DECoder<n>:UART:POLarity
Syntax  :DECoder<n>:UART:POLarity <pol>
:DECoder<n>:UART:POLarity?
Description Set or query the polarity of RS232 decoding.

Parameter Name | Type Range Default
<n> Discrete {112} -
<pol> Discrete {NEGative|POSitivé POSitive

Explanation U  NEGative negative polarity (), namely high level is 0 and low level is 1. The
RS232 standard uses negatve polarity.

0  POSitive positive polarity (i.lmLi), namely high level is 1 and low level is 0.
Return  The query returns NEG or POS.

Format
Example :DECoder:UART:POLarityNEGative  /* Set the polarity of RS232 decoding to
negative*/
:DECoder:UART:POLarity? /*The query returns NEG*/
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:DECoder<n>:UART:ENDian

Syntax

Description

Parameter

Return
Format

Example

:DECoder<n>:UART:ENDian <endian>
:DECoder<n>:UART:ENDian?
Set or query the endian of RS232 decoding.

Name Type Range Default
<n> Discrete | {1|2} --
<endian> | Discrete | {LSB|MSB LSB

The query returns LSB or MSB.

:DECoder:UART:ENDianMSB

/* Set the endian of RS232 decodingto MSB*/
:DECoderl:UART:ENDiar?

[*The query returns MSB*/

:DECoder<n>:UART:BAUD

Syntax

Description

Parameter

Return
Format

Example

:DECoder<n>:UART:BAUD <baud>
:DECoder<n>:UART:BAUD?

Set or query the buad rate of RS232 decoding. The default unit is bps (baud per second).

Name Type Range Default
<n> Discrete | {1]2} -
<baud> Integer | 110 to 20M 9600

The query returns the current baud rate in integer.

:DECoderl:UART:BAUD57600

/*Set the buad rate of RS232 decoding to 57600 bps*/
:DECoder:UART:BAUL?

[*The query returns 57600*/

:DECoder<n>:UART:WIDTh

Syntax

Description

Parameter

Return
Format

Exampl e

:DECoder<n>:UART:WIDTh <wid >
:DECoder<n>:UART:WIDTh?
Set or query the width of each frame of data in RS232 decoding.

Name Type Range Default
<n> Discrete | {1]|2} --
<wid> Integer | 5to 8 8

The query returns an integer between 5 and 8.

:DECoder:UART:WIDTh 7

/* Set the data width in RS232 decoding to 7*/
:DECoderl:UART:WIDTh?

/*The query returns 7*/
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:DECoder<n>:UART:STOP

Syntax  :DECoder<n>:UART:STOP <stop>
:DECoder<n>:UART:STOP?

Description ~ Set or query the stop bit afte r each frame of data in RS232 decoding.
Parameter Name Type Range Default
<n> Discrete | {1]|2} --
<stop> Discrete | {1|1.5|2} 1

Return  The query returns 1, 1.5, or 2.
Format

Example :DECoder:UART.STOPL1.5 [* Set the stop bit in RS232 decoding to 1.5/
:DECoden:UART.STOP [*The query returns 1.5*/

:DECoder<n>:UART:PARity
Syntax  :DECoder<n>:UART:PARIty <parity>
:DECoder<n>:UART:PARity?

Description Set or query the even-odd check mode of the data transmission in RS232 decoding.
Parameter Name Type Range Default
<n> Discrete | {1|2} -
<parity> Discrete | {NONE|EVEN|ODD NONE
Return  The query returns NONE EVEN or ODD.
Format

Example :DECodern:UART:PARityODD /* Set the even-odd check mode in RS232 decoding to

odd*/
:DECodern:UART:PARIy? /*The query returns ODD*/

MS01000ZDS1000Z Programming Guide 2-47



RIGOL

Chapter 2 Command System

:DECoder<n>:IIC

The :DECoder<n>:[IC commands are used to set the 12C decoding parameters.

Command List:

E :DECoder<n>:lIC:CLK

E :DECoder<n>:IIC:DATA

E :DECoder<n>:lIC:ADDRess

:DECoder<n>:lIC:CLK

Syntax

Description

Parameter

Return
Format

Example

:DECoder<n>:lIC:CLK <clk>
:DECoder<n>:lIC:CLK?

Set or query the signal source of the clock channel in 12C decoding.

Name Type Range Default

<n> Discrete | {1]2} --
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<clk> Discrete | D9|D10|D11|D12|D13|D14|D15] CHANell
CHANel1|CHANnNel2|CHANnNel3|CHANNel}

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHANZ CHAN3 or CHAN4

:DECodenl:lIC:CLK DO /*Set the signal source of the clock channel in 12C decoding
to DO*/

:DECoder:lIC:CLK? [*The query returns DO*/

:DECoder<n>:IIC:DATA

Syntax

Description

Parameter

Return
Format

Example

:DECoder<n>:lIC:DATA <dat>
:DECoder<n>:1IC:DATA?

Set or query the signal source of the data channel in 12C decoding.

Name Type Range Default

<n> Discrete | {1|2} -
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<dat> Discrete | D9|D10|D11|D12|D13|D14|D15] CHANnRel2
CHANel1|CHANNel2|CHANNe3| CHANNel4

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHAN2 CHAN3 or CHAN4

:DECoden:lIC:DATA D1 /*Set the signal source of the data channel in 12C decoding
to D1*/

:DECoder:IIC:DATA? [*The query returns D1*/
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:DECoder<n>:1IC:ADDRess
Syntax :DECoder<n>:lIC:ADDRess <addr>
:DECoder<n>:[IC:ADDRess?
Description  Set or query the address mode of 12C decoding.
Parameter Name Type Range Default
<n> Discrete {112} --
<addr> | Discrete | {NORMallRW NORMal
Explanation U  NORMal the address bits (:TRIGger:lIC:AWIDth) does not include the R/W bit.
0  RW: the address bits (:TRIGger:1IC:AWIDth) includes the R/W bit.
Return  The query returns NORM or RW.
Format
Example :DECoderl:IIC:ADDRessRW [*Set the address of 12C decoding to include the R/W

bit*/

:DECoder1:1IC:ADDRes® [*The query returns RW*/
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:DECoder<n>:SPI

The :DECoder<n>:SPI commands are used to set the SPI decoding parameters.

Command List:

m m m m m m M M M M T

:DECoder<n>:SPIl:CLK

:DECoder<n>:SPI:MISO

:DECoder<n>:SPI:MOSI

:DECoder<n>:SPI:.CS

:DECoder<n>:SPI:SELect

:DECoder<n>:SPI:MODE

:DECoder<n>:SPI:TIMeout

:DECoder<n>:SPI:POLarity

:DECoder<n>:SPI:EDGE

:DECoder<n>:SPI:ENDian

:DECoder<n>:SPL:WIDTh

:DECoder<n>:SPI:CLK
Syntax  :DECoder<n>:SPI.CLK <clk>

:DECoder<n>:SPI:CLK?

Description Set or query the signal source of the clock channel in SPI decoding.
Parameter Name Type Range Default
<n> Discrete | {1]|2} -
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<clk> Discrete | D9|D10|D11|D12|D13|D14|D15| CHANell
CHANel1|CHANnRel2|CHANnNel3|CHANnNel}

Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHAN2 CHAN3 or CHAN4

Example :DECodern:SPI:CLKDO

:DECoder:SPI:CLK?

[*Set the signal source of the clock channel in SPI decoding

to DO*/
[*The query returns DO*/

2-50

MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System RIGOL
:DECoder<n>:SPI:MISO
Syntax  :DECoder<n>:SPI:MISO <miso>
:DECoder<n>:SPI:MISO?
Description  Set or query the MISO channel source in SPI decoding.
Parameter Name Type Range Default
<n> Discrete | {1]2} -
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<miso> Discrete | D9|D10|D11|D12|D13|D14|D15| OFF
CHANel1|CHANnel2|CHANNel3|CHANNel®OFF}
Explanation =~ When OFF isselected, no MISO channel source will be set. The MISO channel source and
MOSI channel source (DECoder<n>:SPI:MOSI) cannot be both set to OFF.
Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHAN2 CHAN3 CHAN4 or OFF
Example :DECoderl:SPI:MISO DO /*Set the MISO channel source in SPI decoding to DO*/

:DECoder:SPI:MISO?

:DECoder<n>:SPI:MOSI
:DECoder<n>:SPI:MOSI <mosi>
:DECodkr<n>:SPI:MOSI?

Syntax

Description

Parameter

Explanation

Return
Format

Example

[*The query returns DO*/

Set or query the MOSI channel source in SPI decoding.

Name Type Range Default

<n> Discrete | {12} -
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<mosi> | Discrete | D9|D10|D11|D12|D13|D14|D15] CHANnRel2

CHANel1|CHANNel2|CHANNel3|CHANnellDFF}

When OFF isselected, no MOSI channel source will be set. The MOSI channel source and

MISO channel source (DECoder<n>:SPI:MISQ) cannot be both set to OFF.

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHANZ CHAN3 CHAN4 or OFF

:DECoder:SPI:MOSI D1
:DECoder:SPI:MOSI?

[*The query returns D1*/

/*Set the MOSI channel source in SPI decoding to D1*/

MS01000ZDS1000Z Programming Guide
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:DECoder<n>:SPI:CS
:DECoder<n>:SPI:CS <cs>

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:SPI[:CS?

Set or query the CS channel source in SPI decoding.

Name Type Range Default

<n> Discrete | {1]2} --
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<cs> Discrete | D9|D10|D11|D12|D13|D14|D15] CHANnRel3

CHANel1|CHANNel2| CHANNel3|CHANnel@

This command is only valid in the CS mode (DECoder<n>:SPI:MODE).

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHAN2 CHAN3 or CHAN4

:DECodern:SPI:CSCHANnNel4

:DECodem:SPI:CS?

‘DECoder<n>:SPI:SELect
:DECoder<n>:SPI|:SELect <CsNcs>
:DECoder<n>:SPI:SELect?

Syntax

Description

Parameter

Explanation

Return
Format

Example

[*The query returns CHAN4*/

Set or query the CS polarity in SPI decoding.

/*Set the CS channel source in SPI decoding to CH4*/

Name Type Range Default
<n> Discrete | {1]|2} -
<CsNcs> | Discrete | {NCS|C$ NCS

U NCS low level is valid (). The instrument starts tr ansmitting data when the

CSis high.
0  This command is only valid in the CS mode (:DECoder<n>:SPI:MODE).

The query returns NCSor CS

:DECodemn:SPI:SELectCS
:DECodemn:SPI:SELecf

[* The query returns CS*/

/*Set the CS polarity to high level is valid*/
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:DECoder<n>:SPI:MODE
Syntax  :DECoder<n>:SPI:MODE <CsTmo>
:DECoder<n>:SPI:MODE?

Description  Set or query the frame synchronization mode of SPIdecoding.

Parameter Name Type Range Default
<n> Discrete | {1]|2} --
<CsTmo> | Discrete | {CS|TIMeout} TIMeout

Explanation 0  CS it contains a chip select line (CS). You can perform frame synchronization
according to CS. At this point, you need to send the :DECoder<n>:SPI:CS
and :DECoder<n>:SPI:SELectcommands to set the CS channel source and polarity.

U  TIMeout: you can perform frame synchronization according to the timeout time. At
this point, you need to send the :DECoder<n>:SPI:TIMeout command to set the
timeout time.

Return  The query returns CSor TIM.
Format

Example :DECoderl:SPI:MODECS /*Set the frame synchronization mode of SPI decoding to
CS*/
:DECodern:SPI:MODE?  /*The query returns CS*/

:DECoder<n>:SPI:TIMeout
Syntax :DECoder<n>:SPIl:TIMeout <tmo>
:DECoder<n>:SPI:TIMeout?

Description Set or query the timeout time in the timeout mode of SPIdecoding. The default unit is s.

Parameter Name Type Range Default
<n> Discrete | {1|2} -
<tmo> Real Refer to Explanation 1.00us

Explanation 0  The timeout time should be greater than the maximum pulse width of the clock and
lower than the idle time between frames.

U  This command is only valid in the timeout mode ( :DECoder<n>:SPI:MODE).

Return  The query returns the timeout time in scientific notation.
Format

Example :DECoder:SPI:TIMeout 0.000005 [*Set the timeout time to 5us*/
:DECoder:SPI:TIMeout? /*The query returns 5.000000e-06*/
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:DECoder<n>:SPI:POLarity
Syntax  :DECoder<n>:SPI:POLarity <pol>
:DECoder<n>:SPI:POLarity?
Description Set or query the polarity of the SDA data line in SPI decoding.

Parameter Name Type Range Default
<n> Discrete | {1]|2} --
<pol> Discrete | { NEGative|POSitivé POSitive

Explanation i NEGative IHN The low level is 1.
i pPositive Bl The high level is 1.

Return  The query returns NEG or POS.
Format

Example :DECoderl:SPI:POLarity NEGative /*Set the polarity of the SDA data line in SPI
decoding to negative*/
:DECoder:SPI:POLarity? [*The query returns NEG*/

:DECoder<n>:SPI:EDGE
Syntax  :DECoder<n>:SPI:EDGE <edge>
:DECoder<n>:SPI:EDGE?

Description Set or query the clock type when the instrument samples the data line in SPI decoding.

Parameter Name Type Range Default
<n> Discrete | {1]|2} --
<edge> Discrete | {RISE|FALL RISE

Return  The query returns RISEor FALL
Format

Example :DECoderl:SPI:EDGEFALL  /*Set the instrument to sample data on the falling edge
of the clock in SPI decoding*/
:DECodern:SPI.EDGF /*The query returns FALL*/

:DECoder<n>:SPIl:ENDian
Syntax  :DECoder<n>:SPIl:ENDian <endian>
:DECaer<n>:SPI:ENDian?
Description Set or query the endian of the SPI decoding data.

Parameter Name Type Range Default
<n> Discrete | {1]2} --
<endian> | Discrete | {LSB|MSB} MSB

Return  The query returns LSB or MSB.
Format

Example :DECoderl:SPI:ENDian MSB  /*Set the data endian of the SPI decoding to MSB*/
:DECodern:SPI:ENDian? /*The query returns MSB*/
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:DECoder<n>:SPI:WIDTh

Syntax :DECoder<n>:SPl:WIDTh <wid>

:DECoder<n>:SPI:WIDTh?
Description Set or query the number of bits of each frame of data in SPI decoding.
Parameter Name Type Range Default

<n> Discrete | {1]2} --
<wid> Integer | 81to 32 8

Return  The query returns an integer between 8 and 32.

Format

Example

:DECoden:SPI:WIDTh 16 [*Set the data width in SPI decoding to 16*/
:DECoder:SPI:WIDTh? [*The query returns 16*/

MS01000ZDS1000Z Programming Guide
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:DECoder<n>:PARallel

The :DECoder<n>:PARallel commands are used to set the parallel decoding parameters.

Command List:
:DECoder<n>:PARallel:CLK
:DECoder<n>:PARalel:EDGE
:DECoder<n>:PARallel:WIDTh
:DECoder<n>:PARallel:BITX
:DECoda<n>:PARallel:SOURce
:DECoder<n>:PARallel:POLarity
:DECoder<n>:PARallel:NREJect
:DECoder<n>:PARallel:NRTime
:DECoder<n>:PARalld:CCOMpensation
:DECoder<n>:PARallel:PLOT

m- m m m m m ms m M

:DECoder<n>:PARallel:CLK
Syntax :DECoder<n>:PARallel:CLK <clk>
:DECoder<n>:PARallel:CLK?

Description Set or query the CLK channel source of parallel decodng.

Parameter Name Type Range Default
<n> Discrete | {1]2} -
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<clk> Discrete | D9|D10|D11|D12|D13|D14|D15| CHANell
CHANel1|CHANNel2| CHANNel3|CHANnelOFF}

Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHAN2 CHAN3 CHAN4 or OFF

Example :DECoderl:PARallel:CLKDO /*Set the CLK channel source of parallel decoding to
DO*/
:DECoder:PARallel:CLKR /*The query returns DO*/
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:DECoder<n>:PARall
Syntax

Description

Parameter

Explanation

Return
Format

Example

el:EDGE
:DECoder<n>:PARallel.EDGE <edge>
:DECoder<n>:PARallel:EDGE?

Set or query the edge type of the clock channel when the instrument samples the data
channel in parallel decoding.

Name Type Range Default
<n> Discrete | {1|2} --
<edge> Discrete | {RISE|FALL|BOTH RISE

If no clock channel is selected (:DECoder<n>:PARallel:CLH, the instrument will sample
when the channel data jumps.

The query returns RISE FALL or BOTH

:DECoder:PARalle.lEDGEHBOTH  /*Set the oscilloscope to sample data on any edge

of the clock channel in parallel decoding*/

:DECodern:PARallel.EDGE [*The query returns BOTH*/

:DECoder<n>:PARallel:WIDTh

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:PARallel:WIDTh <wid>
:DECoder<n>:PARallel:WIDTh?

Set or query the data width (namely the number of bits of each frame of data) of the
parallel bus.

Name Type Range Default
<n> Discrete | {1]2} --
<wid> integer | 1to 16 8

After setting the data width using this command, send the :DECoder<n>:PARallel:BITX
and :DECode<n>:PARallel:SOURcecommands to select each bit and set the channel
source for each bit respectively.

The query returns an integer between 1 and 16.

:DECoderl:PARallel:WIDTh 16
:DECoder:PARallel:WIDTH?

/* Set the data width in parallel decoding to 16*/
[*The query returns 16*/

MS01000ZDS1000Z Programming Guide
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:DECoder<n>:PARallel:BITX
Syntax  :DECoder<n>:PARallel:BITX <bit>
:DECoder<n>:PARallel:BITX?

Description Set or query the data bit that requires a channel source on the parallel bus.

Parameter Name Type Range Default
<n> Discrete | {1|2} --
<bit> Integer | O to (data width - 1) 0

Explanation U0  Set the data width using the :DECoder<n>:PARallel:WIDTh command.

U  After selecting the desired bit, send the :DECodea<n>:PARallel:SOURcecommand to
set the channel source of this bit.

Return  The query returns the current data bit in integer.
Format

Example :DECoderl:PARallel:BITX2 /* Set the current bit to 2*/
:DECoder:PARallel:BITX? /* The query returns 2*/

:DECode r<n>:PARallel:SOURce
Syntax  :DECoder<n>:PARallel:SOURCce <src>
:DECoder<n>:PARallel:SOURce?

Description Set ro query the channel source of the data bit currently selected.

Parameter Name Type Range Default
<n> Discrete | {1]2} --
{DO0|D1| D2|D3|D4|D5|D6|D7|D8| Related to
<src> Discrete | D9|D10|D11|D12|D13|D14|D15] the bit
CHANel1|CHANnNel2|CHANnNel3|CHANnNel@ selected

Explanation Before sending this command, use the :DECoder<n>:PARallel:BITX command to select
the desired data bit.

Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHANZ CHAN3 or CHAN4

Example :DECoder:PARallel:SOURc&CHANNel2  /*Set the channel source of the current bit to
CH2*/
:DECoder:PARallel:SOURc@ [*The query returns CHAN2*/

Related :DECoder<n>:PARallel:WIDTh
Command
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:DECoder<n>:PARallel:POLarity

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:PARallel:POLarity <pol>
:DECoder<n>:PARallel:POLarity?

Set ro query the data polarity of parallel decoding.

Name Type Range Default
<n> Discrete | {1]|2} --
<pol> Discrete | { NEGative|POSitivé POSitive

i NEGative IHN The low level is 1.
i pPositive BN The high level is 1.
The query returns NEG or POS.

[*Set the data polarity of parallel decoding to
negative*/
[*The query returns NEG*/

:DECoder:PARallel:POLarityNEGative

:DECoder:PARallel:POLarity

:DECoder<n>:PARallel:NREJect

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:PARallel:NREJect $ool>
:DECoder<n>:PARallel:NREJect?

Turn on or off the noise rejection function of parallel decoding, or query the status of the
noise rejection function of parallel decoding.

Name Type Range Default
<n> Discrete | {1|2} -
<bool> Bool {{1|ON}|{O|OFF} } O|OFF

U  Noise rejection can remove the data without enough duration on the bus to
eliminate the glitches of the actual circuit.

0 When the noise rejection is turned on, sending the :DECoder<n>:PARallel:NRTime
command can set the desired rejection time.

The query returns 1 or 0.

/* Turn on the noise rejection function*/
[*The query returns 1*/

:DECoderl:PARallel:NREJecON
:DECoderl:PARallel:NRBect?
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:DECoder<n>:PARallel:NRTime
:DECoder<n>:PARallel:NRTime <time>
:DECoder<n>:PARallel:NRTime?

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:PARalle

Syntax

Description

Parameter

Explanation

Return
Format

Example

Set or query the noise rejection time of parallel decoding. The default unit is s.

Name Type Range Default
<n> Discrete | {1]|2} --
<time> Real 0.00s to 100ms 0.00s

Before sending this command, send the :DECoder<n>:PARallel:NREJectcommand to
turn on the noise rejection function.

The query returns the noise rejection time in scientific notation.

:DECoder:PARallel:NRTime0.01
:DECoder:PARallel:NRTime&

[:CCOMpensation

[*Set the noise rejection time to 10ms*/
/*The query returns 1.000000e-02*/

:DECoder<n>:PARallel: CCOMpensation <comp>
:DECoder<n>:PARallel:CCOMpensation?

Set or query the clock compensation time of parallel decoding. The default unit is s.

Name Type Range Default
<n> Discrete | {12} --
<comp> Real -100ms to 100ms 0.00s

U  Setting the compensation time can make fine adjustment of the pahse deviation
between the clock line and data line.

U This command is invalid when the CLK channel source is set to OFF
(:DECoder<n>:PARallel:.CLHK.

The query returns the compensation time in scientific notation.

:DECoder:PARallel:CCOMpensatiord.01
:DECoder:PARallel:CCOMpensatiof

[*Set the compensation time to 10ms*/
/*The query returns 1.000000e-02*/
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:DECoder<n>:PARallel:PLOT

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DECoder<n>:PARallel:PLOT <bool>
:DECoder<n>:PARallel:PLOT?

Turn on or off the curve function of parallel decoding , or query the status of the curve
function of parallel decoding.

Name Type Range Default
<n> Discrete | {1]2} --
<bool> Bool {{1|ON}|{O|OFF} } 0|OFF

When this function is turned on, the variation trend of the bus data is displayed in vector
diagram form.

The query returns 1 or O.

:DECoder:PARallel:PLOTON [*Turn on the curve function*/
:DECoder:PARallel:PLOT [*The query returns 1*/
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:DISPlay Commands

The :DISPlay commands can be used to set the waveform display mode, persistence time, waveform
intensity, screen grid type and grid brightness.

Command List:

E :DISPlay:CLEar

E .DISPlay:DATA?

E :DISPlay:TYPE
:DISPlay:GRADIng:TIME

:DISPlay:WBRightness

:DISPlay:GRID
:DISPlay:GBRightness

m m M

:DISPlay:CLEar
Syntax :DISPlay:CLEar
Description Clear all the waveforms on the screen.
Explanation U Ifthe oscilloscope is in the RUN state waveform will still be displayed.

U  This command is equivalent to pressing the |CLEAR key at the front panel. Sending
the :CLEarcommand can also clear all the waveforms on the screen.

Related :RUN
Command
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:DISPlay:DATA?
Syntax :DISPlay:DATA?[<color>,<invert>,<format>]

Description Read the data stream of the image currently displayed on the screen and set the color,
invert display, and format of the image acquired.

Parameter Name Type Range Default
<color> Bool {ON|OFF} ON
<invert> Bool {{1|ON}|{0|OFF}} 0|OFF
<format> Discrete {BMP24|BMP8|PNG|JPEG|TIFF} | BMP24

Explanation U  <color>: color of the image; ON denotes color and OFFdenotes intensity graded
color.
<invert>: the invert function; 1|ON denotes turning on the invert functio n and O|OFF
denotes turning off the invert function.

U  When [<color>,<invert>,<format>] is omitted, by default, the image color
(:STORage:IMAGeCOLor and the status of the invert function
(:STORage:IMAGe:INVERJcurrently selected are used and the image format is set
to BMP24.

U  The command is sent from the PC to the instrument through the VISA interface. The
instrument responds to the command and directly returns the data str eam of the
image currently displayed to the buffer area of the PC.

Return  The format of the data stream is as follows.

Format . .

Component Size (length) Example Explanation
TMC Blockheader ::= #NXXXXXX
is used to describe the length of
the data stream. Wherein, # is the
start denoter of the data stream; N
is less than or equal to 9 and the N

T™MC [ figures following it denote the

Blockheader NT+2 #9001152054 length of the data stream in bytes.
For example, #9001152054;
wherein, N is 9 and 001152054
denotes that the data stream
contains 1152054 bytes of
effective data.

Image Data

(take BMP24 | 800x480x3+54 . -

as an —11520542 BMé Specific image data.

example)

Note M : N is the width of the data length in the TMC header. For example, the number "9" behind
"#"in # 9001152054.

Note @ : The width is 800, the height is 480, the bit depth is 24 bit = 3 byte, 54 is the size of the
bitmap file header.

Example 1. Make sure that the buffer is large enough to receive the data stream, otherwise the
program might be abnormal whe n reading the data stream.

2. Thereturned data stream contains the TMC data headerwhich should be removed to
make the data stream a standard image data stream.

3.  When the data size is larger than 1 M and the communication speed of the interface
is not fast enough, you need to set an appropriate timeout time .

4. The terminator '\n'(0X0A) at the end of the data should be removed.
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Basic /0 | Line Control | USB Control

Select or Enter Command Biytes o Read
:DISPlay:DATA? L 1024 e
irite ] [ Query ] [ Read ] [Read Status Byte ] [ Clear ]
Wiew mixed ASCIhexadecimal ¥

5: Write Operation (:DISFlay:DATA?)

Return Count: 14 bhytes

f: Read Operation

Return Count: 1024 bytes
#9001152054EMR 2944 x1 102004 2004 2004 =00 x 006 x00% x 004 200 (Y
000000 4 x03 00, 200y xE04 201 004 2004 201 2004 1184200

Clear Buffer

:DISPlay:TYPE

Syntax

:DISPlay: TYPE <type>
:DISPlay:TYPE?

Description Set or query the display mode of the waveform on the screen.
Parameter Name Type Range Default
<type> Discrete {VECTors|DOTS} VECTors
Explanation 0  VECTors the sample points are connected by lines. Normally, this mode can provide
the most vivid waveform to view the steep edge of the waveform (such as square
waveform).
0 DOTS display the sample points directly. You can directly view each sample point
and use the cursor to measure the X and Y values of the sample point.
Return  The query returns VECTor DOTS
Format
Example :DISPlay:TYPE DOTS /*Select dots dis play mode*/
:DISPlay: TYPR [*The query returns DOTS*/
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:DISPlay:GRADing: TIME
:DISPlay:GRADINg:TIME <time>
:DISPlay:GRADIng:TIME?

Syntax

Description

Parameter

Explanation

Return
Format

Example

Set or query the persistence time. The default unitis s.
Name Type Range Default
<time> Discrete {MIN]0.1]0.2]0.5|1|5|10|INFinite} MIN

0  MIN: set the persistence time to its minimum to view the waveform changing in high
refresh rate.

0  Specific Values:set the persistence time to one of the values listed above to observe
glitch that changes relatively slowly or glitch with low occurrence probability.

U  INFinite: in this mode, the oscilloscope displays the newly acquired waveform
without clearing the waveform formerly acquired. It can be used to measure noise
and jitter as well as capture incidental events.

The query returns MIN, 0.1, 0.2, 0.5, 1, 5, 10, or INF.

:DISPlay:GRADINng: TIME 0.1
:DISPlay:GRADINng: TIME

[* The query returns 0.1*/

:DISPlay: WBRightness

:DISPlay:WBRightness <time>
:DISPlay:WBRightness?

Syntax

Description

Parameter

Return
Format

Exam ple

/* Set the persistence time to 0.1s*/

Set or query the waveform brightness.
Name Type Range Default
<time> Integer 0 to 100 60

The query returns an integer between 0 and 100.

:DISPlay:WBRightness50
:DISPlay:WBRightnes®

[* The query returns 50*/

[* Set the waveform brightness to 50%*/
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:DISPlay:GRID
Syntax :DISPlay:GRID <grid>
:DISPlay:GRID?
Description Set or query the grid type of screen display.
Parameter Name Type Range Default
<grid> Discrete {FULL|HALF|NONE} FULL

Explanation FULL turn the background grid and coordinate on.
HALE turn the background grid off and coordinate on.
NONE turn the background grid and coordinate off.

Return  The query returns FULL HALF, or NONE
Format

Example :DISPlay:GRID NONE  /*T urn the background grid and coordinate off */
:DISPlay:GRID? [* The query returns NONE*/

:DISPlay:GBRightness
Syntax  :DISPlay:GBRightness <brightness>
:DISPlay:GBRighness?

Description Set or query the brightness of the screen grid.

Parameter Name Type Range Default

<brightness> Integer 0 to 100 50

Return  The query returns an integer between 0 and 100.
Format

Example :DISPlay:GBRightness 60  /* Set the brightn ess of the screen grid to 60%*/
:DISPlay:GBRightnes® /* The query returns 60*/
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:ETABle Commands

The :ETABIe commands are used to set the parameters related to the decoding event table.

Command List:
:ETABle<n>:DISP

:ETABle<n>:FORMat

:ETABle<n>:VIEW

:ETABIle<n>:COLumn

:ETABle<n>:ROW

:ETABle<n>:SORT

m m m m m M T

:ETABle<n>:DATA?

:ETABle<n>:DISP

Syntax

Description

Parameter

Explanation

Return
Format

Example

:ETABle<n>:DISP <bool>
:ETABle<n>:DISP?

Turn on or off the decoding event table , or query the status of the decoding event table.

Name Type Range Default
<n> Discrete | {1|2} -
<bool> Bool {{1|ON}|{O|OFF} } 0|OFF

This command is only valid when the decoder is turned on (:DECoder<n>:DISPlay).

The query returns 1 or O.

:ETABIeL:DISP ON
:ETABI€L:DISP?

[*Turn on the decoding event table*/
[* The query returns 1*/

:ETABle<n>:FORMat

Syntax

Description

Parameter

Return
Format

Example

:ETABle<n>:FORMat <fmt>
:ETABle<n>:FORMat?
Set or query the data display format of the event table.

Name Type Range Default
<n> Discrete | {1]|2} -
<fmt> Discrete {HEX|ASCIi|DE¢ HEX

The query returns HEX, ASC or DEC.

‘ETABIeL:FORMatASCii
‘ETABIeL:FORMar

[*Set the data dis play format of the event table to ASCII*/
[* The query returns ASC*/
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:ETABle<n>.VIEW
Syntax :ETABle<n>:VIEW <view>
:ETABle<n>:VIEW?

Description Set or query the display mode of the event table.

Parameter Name Type Range Defaul t
<n> Discrete | {1|2} --
<view> Discrete | { PACKage|DETail|PAYLodd PACKage

Explanation 0  PACKage the time and data are displayed in the event table.
U DETait the detailed data of the specified row is displayed in the event table .

U0 PAYLoad all data of the specified column is displayed in the event table.

Return  The query returns PACK, DETor PAYL.
Format

Example :ETABIEL:VIEW PAYLoad /* Set the display mode of the event table to PAYLoad/
:ETABIeL:VIEW? /* The query returns PAYL*/

:ETABle<n >:COLumn

Syntax :ETABle<n>:COLumn <col>
:ETABIle<n>:COLumn?

Description Set or query the current column of the event table.

Parameter Name Type Range Default
<n> Discrete | {1]|2} --
<col> Discrete | {DATA|TX|RX|MISO|MOS} --

Explanation U  When different decoder is selected (DECoder<n>:MODE), the range of <col>
differs.

Parallel decoding: DATA
RS232 decoding: TX|RX
I2C decoding: DATA

SPI decoding: MISO|MOSI

U Ifthe TX or RX channel source in RS232 decoding or theMISO or MOSI channel
source in SPI decoding is set to OFF,<col> cannot be set to the corresponding

parameter.
Return  The query returns DATA TX, RX MISO, or MOSI.
Format
Example :ETABI€L:COLumn DATA /* Set the current column to DATA*/
:ETABI€L:COLuNN? [* The query returns DATA*/

Related :DECoder<n>:UART:TX
Commands e ¢ oderens:UART:RX
:DECoder<n>:SPL:MISO
:DECoder<n>:SPI:MOSI

2-68 MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System RIGOL
‘ETABle<n>:ROW
Syntax :ETABle<n>:ROW <row>
:ETABIle<n>:ROW?
Description Set or query the current row of the event table.

Parameter Name Type Range Default
<n> Discrete | {1]2} --
<row> Integer 1 to the maximum number of rows of the 1

current event table
Return  The query returns the current row in integer. If the current even table is empty, the
Format  query returns 0.
Example :ETABIeL:ROW 2 /* Set the current row to 2*/
:ETABIEL:ROW? /* The query returns 2*/
:ETABle<n>:SORT
Syntax  :ETABIle<n>:SORT <sort>
‘ETABIle<n>:SORT?
Description Set or query the display type of the decoding results in the event table.

Parameter Name Type Range Default
<n> Discrete | {1]2} --
<sort> Discrete | {ASCend|CESCend ASCend

Explanation U  ASCend the events are displayed in the order in which they occurred.
U DESCendthe events are displayed in the order reverse to the order in which they
occurred.
Return  The query returns ASC or DESC.
Format
Example :ETABIeL:SORTDESCend /* Set the display type of the event table to descend*/

:ETABIEL:SORT?

[* The query returns DESC*/
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:ETABle<n>:DATA?
Syntax :ETABle<n>:DATA?

Description Read the current event table data.

Parameter Name Type Range Default

<n> Discrete | {1]|2} --

Return  The query returns the event table data in the format as shown in the figure below.

Format  Wherein, #9000000098 is the TMCdata description header followed by the even table
data and its format is #900000dddd. dddd denotes the number of bytes of the valid
waveform data following the description header. For example, as shown in the figure
below, #9000000098 is the TMCdata description header, wherein, 98 denotes that there
are 98 bytes of valid data. The content following 98 is the event table data.

TMCData
Description Header

Event Table
Data

20.Tous, 1, ,

Example ETABIEL:DATA?  /[*The query returns the data as shown in the figure above*/
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:FUNCtion Commands

The :FUNCtioncommands are used to set the waveform recording and playback parameters.

Command Li st:

m- m m m m M m M M My M My M M

‘FUNCtion:WRECord:FEND

Explanation

:FUNCtion:WRECord:FEND

:FUNCtion:WRECord:FMAX

:FUNCtion:WRECord:FINTerval

:FUNCtion:WRECord:PROMpt

:FUNCtion:WRECord:OPERate

:FUNCtion:WRECord:ENABIe

:FUNCtionWREPIlay:FSTart

:FUNCtion:WREPIlay:FEND

:FUNCtion:WREPIay:FMAX?

:FUNCtion:WREPIay:FINTerval

:FUNCtion:WREPlay:MODE

:FUNCtion:WREPIay:DIRection

:FUNCtion:WREPIay:OPERate

:FUNCtion:WREPIay:FCURrent

Description

Example

Syntax  :FUNCtion:WRECord:FEND <frame>
:FUNCtion:WRECord:FEND?

Set or query the end frame of waveform recording.

Parameter Name Type

Range

Default

<frame> Integer

1 to the maximum number of frame s can be
recorded currently

5000

can be recorded currently.

Return  The query returns the current end frame in integer.

Format

:FUNCtion:WRECord:FENDR1096 /* Set the end frame to 4096*/

:FUNCtion:WRECord:END? [*The query returns 4096*/

Use the :FUNCtion:WRECord:FMAXcommand to query the maximum number of frame s
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:FUNCtion:WRECord:FMAX ?

Syntax

Description

Explanation

Return
Format

:FUNCtion:WRECord:FMAX?
Query the maximum number of frame s can be recorded currently.

As the capacity of the waveform memory is fixed, t he more the number of points each
frame of waveform has, the less the number of waveform frames can be recorded. Thus,
the maximum number of frames can be recorded currently is decided by the memory
depth currently selected. The less the memory depth, the more the number of waveform
frames can be recorded.

The query returns the maximum number of frame s can be recorded currently in integer.

:FUNCtion:WRECord:FINTerval

Syntax

Descri ption

Parameter

Return
Format

Example

:FUNGion:WRECord:FINTerval <interval>
:FUNGion:WRECord:FINTerval?

Set or query the time interval between frames in waveform recording. The default unit is
S.

Name Type Range Default

Real

<interval> 100ns to 10s 100ns

The query returns the time interval currently set in scientific notat ion.

:FUNGion:WRECord:FINTerval0.001
:FUNGion:WRECord:FINTervaP

/* Set the time interval to 1ms*/
/* The query returns 1.000000e-03*/

:FUNCtion:WRECord:PROMpt

Syntax

Description

Parameter

Explanation

Return
Format

Example

:FUNGQGion:WRECord:PROMpt <ool>
:FUNGQion:WRECord:PROMpt?

Turn on or off the sound prompt when the recording finishes , or query the st atus of the
sound prompt when the recording finishes.

Type

Bool

Name Range Default

<bool> {{1|ON}|{0]OFF} } 1|ON

When the sound prompt is turned on, the instrument exerts a sound promt when the
recording finishes no matter whether the system sound (refer to :SYSTem:BEEP®€ris
turned on or not.

The query returns 1 or O.

:FUNGion:WREQrd:PROMpt 1 /*Turn on the sound prompt when the recording
finishes*/

:FUNGQGion:WRECord:PROMp? /*The query returns 1*/
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:FUNCtion:WRECord:OPERate

Syntax

Description

Parameter

Explanation

Return
Format

Example

:FUNGQGion:WRECord:OPERate <opt>
:FUNCtion:WRECord:OPERate?

Start or stop the waveform recording, or query the status of the waveform recording.

Name Default

{RUN|STOR -

Type Range

Discrete

<opt>

Before sending this command, send the :FUNCtion:WRECord:ENABIeommand to turn
on the waveform recording function. Otherwise, this command is invalid.

The query returns RUN or STOP.

:FUNGion:WRECord:OPERateRUN
:FUNGion:WRECord:OPERat&

[*Start the waveform recording*/

[*The query ret urns RUN if the recording is in
progress and returns STOP if the recording has
already finished*/

‘FUNCtion:WRECord:ENABIe

Syntax

Description

Parameter

Explanation

Return
Format

Example

:FUNGion:WRECord:ENABIe $ool>
:FUNGion:WRECord:ENABIe?

Turn on or of f the waveform recording function , or query the status of the waveform
recording function.

Type

Bool

Name Range

{{1|ON}|{0|OFF} }

Default

<bool> O|OFF

0 The waveform recording function can only be enabled when the horizontal timeba se
mode is "YT' and the horizontal timebase is lower than 200ms.

U  After turning on the waveform recording function, RUN/STOP | can be used to start
or stop the waveform recording. At this point, you can send
the :FUNCtion:WRECord:OPERateommand to start the recording.

The query returns 1 or O.

:FUNGion:WRECord:ENABIel
:FUNGion:WRECord:ENABI&

[*Turn on the waveform recording function*/
[*The query returns 1*/
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:FUNCtion :WREPlay:FSTart
Syntax  :FUNQGion:WREPIlay:FSTart <sta>
:FUNGQGion:WREPlay:FSTart?
Description Set or query the start frame of waveform playback.
Parameter Name Type Range Default
<sta> Integer | 1 to the maximum number of frames recorded | 1
Explanation U  Use the :FUNCtion:WRECord:FEN[Rommand to set the maximum number of
frames recorded.
0  The start frame of waveform playback cannot be greater than the end frame of
waveform playback (:FUNCtion:WREPlay:FEND
U  You can only set the start frame of waveform playback when a waveform is currently
recorded.
U  You cannot set the start frame of waveform playback during the waveform recording
or playback process.
Return  The query returns an integer.
Format
Example :FUNGion:WREPIlay:FSTarts [* Set the start frame of waveform playback to 5*/
:FUNGQion:WREPlay:FSTar? [*The query returns 5*/
2-74 MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System RIGOL

:FUNCtion:WREPIlay:FEND

Syntax

Description

Parameter

Explanation

Return
Format

Example

:FUNGQGion:WREPlay:FEND <end>
:FUNGion:WREPIlay:FEND?

Set or query the end frame of waveform playback.

Name Type Range Default

1 to the maximum number of frames | The maximum number
<end> Integer

recorded of frames recorded

U  Use the :FUNCtion:WRECord:FENommand to set the maximum number of
frames recorded.

U  The end frame of waveform playback cannot be lower than the start frame of
waveform playback (:FUNCtionWREPIlay:FSTar).

U  You can only set the end frame of waveform playback when a waveform is currently
recorded.

U  You cannot set the end frame of waveform playback during the waveform recording
or playback process.

The query returns an integer.

:FUNGQion:WREPlay:FEND4096 [* Set the end frame of waveform playback to
4096*/
:FUNQion:WREPIlay:FEND [*The query returns 4096*/

:FUNCtion:WREPlay:FMAX?

Syntax

Description

Explanation

Return
Format

:FUNGion:WREPIlay:FMAX?

Query theb maximum number of frames can be played, namely the maximum number of
frames recorded.

Use the :FUNCtion:WRECord:FENZommand to set the maximum number of frames
recorded.

The query returns an integer.
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:FUNCtion:WREPIlay:FINTerval

Syntax

Description

Parameter

Explanation

Return
Format

Example

:FUNGion:WREPIlay:FINTerval <interval>
:FUNCtion:WREPIay:FINTerval?

Set or query the time interval between frames in waveform playback. The default unit is
S.

Name Range Default

100ns to 10s

Type
Real

<interval > 100ns

0  You can only set the time interval of waveform playback when a waveform is
currently recorded.

U You cannot set the time interval of waveform playback during the waveform
recording or playback process.

The query returns the current time interval in scientific notation.

/* Set the time interval to 1ms*/
/*The query returns 1.000000e-03*/

:FUNGion:WREPIlay:FINTerval0.001
:FUNGion:WREPIlay:FINTervaP

:FUNCtion:WREPIlay:MODE

Syntax

Description

Parameter

Explanation

Return
Format

Example

:FUNCtion:WREPIlay:MODE <mode>
:FUNGion:WREPlay:MODE?

Set or query the waveform playback mode.

Name Type Range Default

Discrete

<mode> {REPeat|SINGI& SINGle

U  REPeat cycle playback. Play from the start frame to the e nd frame and then repeat
until you stop it manually.

U  SINGIe single playback. Play from the start frame to the end frame and then stop.

U  You can only set the waveform playback mode when a waveform is currently
recorded.

U  You cannot set the waveform playback mode during the waveform recording or
playback process.

The query returns REP or SING.

:FUNCtion:WREPlay:MODREPeat
:FUNCtion:WREPlay:MODE&

[* Set the waveform playback mode to cycle*/
[*The query returns REP*/
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:FUNCtion:WREPIlay:DIRection

Syntax  :FUNCtion:WREPIlay:DIRection <dir>
:FUNCtion:WREPIay:DIRection?

Description  Set or query the waveform playback direction.

Parameter Name Type Range Default

<dir> Discrete | {FORWard|BACKwargl FORWard

Explanation 0  FORWard positive direction. Play from the start frame to the end frame.
i  BACKward negative direction. Play from the end frame to the start frame.

U  You can only set the waveform playback direction when a waveform is currently
recorded.

U  You cannot set the waveform playback direction during the waveform recording or
playback process.

Return  The query returns FORW or BACK.

Format
Example :FUNCtion:WREPIlay:DIRectiolFORWard  /* Set the waveform playback direction to
forward*/
:FUNCtion:WREPIay:DIRectiof? [*The query returns FORW?*/
:FUNCtion:WREPIlay:OPERate

Syntax  :FUNCtion:WREPIlay:OPERate <opt>
:FUNCtion:WREPlay:OPERate?

Description Start, pause, or stop the waveform playback, or query the status of the waveform

playback.
Parameter Name Type Range Default
<opt> Discrete | {PLAY|PAUSe|STOP STOP

Explanation This command is only valid when waveform has already been recorded.

Return  The query returns PLAY, PAUSor STOP.

Format
Example :FUNCtion:WREPlay:OPERat®LAY  /*Start the waveform playback*/
:FUNCtion:WREPlay:OPERat /*The query returns PLAY if the playback is in
progress and returns STOP if the playback
finishes*/

Related :FUNCtion:WRECord:OPERate
Command
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:FUNCtion:WREPIlay:FCURrent

Syntax

Description

Parameter

Explanation

Return
Format

Exam ple

:FUNCtion:WREPIlay:FCURrent <cur>
:FUNCtion:WREPIlay:FCURrent?

Set or query the current frame in waveform playback.

Name Type Range Default
<cur> Integer 1 to the maximum number of The maximum number
9 frames recorded of frames recorded

U  Use the :FUNCtion:WRECord:FENommand to set the maximum number of
frames recorded.

U  You can only set the current frame of waveform playback when a waveform is
currently recorded.

U  You cannot set the current frame of waveform playback during the waveform
recording or playback process.

The query returns an integer.

:FUNCtion:WREPIlay:FCURren800 [* Set the current frame in waveform playback to
300%/
:FUNCtion:WREPIlay:FCURreft [*The query returns 300*/
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IEEE488.2 Common Commands

The IEEE 488.2standard defines some common commands used for querying the basic information of the
instrument or executing the basic operations. These commands usually start with "*" and the keyword of
the command is usually 3-character long.

Command List:

*CLS

m- m m m m m m m M
*
[©)
0
@]

*CLS
Syntax

Description

*ESE
Syntax

Description

Parameter

Explanation

Return
Format

Example

*CLS

Clear all the event registers and clear the error queue.

*ESE <value>

*ESE?

Set or query the enable register for the standard event status register set.
Name Type Range Default
<value> Integer Refer to Explanation 0

The bit 1 and bit 6 of the standard event status register are not used and are always
treated as 0; therefore, the range of <value> are the decimal numbers corresponding to
the binary numbers XOXXXX0X (X is 1 or 0)

The query returns an integer which equals the sum of the weights of all the bits that have
already been set in the register.

*ESE 16
*ESE?

/* Enable the bit 4 (16 in decimal) of the standard event status register*/
/* The query returns 16*/
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*ESR?
Syntax *ESR?

Description Query and clear the event register for the s tandard event status register.

Explanation The bit 1 and bit 6 of the standard event status register are not used and are always
treated as 0. The range of the return value are the decimal numbers corresponding to
the binary numbers XOXXXXO0X (X is 1 or 0)

Return  The query returns an integer which equals the sum of the weights of all the bits in the
Format register.

*IDN?
Syntax  *IDN?

Description Query the ID string of the instrument.

Return  The query returns RIGOL TECHNOLOGIES,<model>,<serial number>,<software
Format  version>.
Whererin,
<model>: the model number of the instrument.
<serial number>: the serial number of the instrument.
<software version>: the software version of the instrument.
*OPC
Syntax *OPC
*OPC?

Description ~ The *OPC command is used to set the Operation Complete bit (bit 0) in the standard
event status register to 1 after the current operation is finished. The *OPC?command is
used to query whether the current o peration is finished.

Retur n  The query returns 1 if the current operation is finished; otherwise, returns 0.
Format

*RST
Syntax *RST

Description Restore the instrument to the default state.
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*SRE

Syntax

Description

Parameter

Explanation

Return

Format

Example

*STB?
Syntax

Description

Expla nation

Return
Format

*TST?
Syntax
Description

Return
Format

*WAI
Syntax

Description

Explanation

*SRE <value>

*SRE?

Set or query the enable register for the stat us byte register set.
Name Type Range Default
<value> Integer 0 to 255 0

The bit 0 and bit 1 of the status byte register are not used and are always treated as O ;
therefore, the range of <value> are the decim al numbers corresponding to the binary
numbers XXXXXX00 (X is 1 or 0)

The query returns an integer which equals the sum of the weights of all the bits that
have already been set in the register.

*SRE 16
*SRE?

/*Enable the bit 4 (16 i n decimal) of the status byte register*/
[*The query returns 16*/

*STB?

Query the event register for the status byte register. The value of the status byte register
is set to O after this command is executed.

The bit 0 and bit 1 of the status byte register are not used and are always treated as 0.
The query returns the decimal numbers corresponding to the binary numbers X0XXXX0X
(Xis 1L or Q).

The query returns an integer which equals the sum of the weights of all the bits in the
register.

*TST?
Perform a self-test and then return the seilf-test results.

The query returns a decimal integer.

*WAI
Wait for the operation to finish.

The subsequent command can only be carried out after the current command has been
executed.
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‘LA Commands

The :LA commands are used to perform the related operations on the digital channels. These commands
are only applicable to MSO1000Z and DS1000Z Plus with the MSO upgrade option.

Command List:

:LA:ACTive

:LA:AUTosort

:LA:DIGital<n>:DISPlay

:LA:DIGital<n>:POSition

:LA:DIGital<n>: LABel

:LA:DISPlay
:.LA:POD<n>:DISPlay
:LA:POD<n>:THReshold
LA:SIZE

LA:STATe
LA:TCALibrate

m- m m m m m m M M M s

‘LA:ACTive
Syntax  :LA:ACTive{<digital>|<gr oup>| NONEB
:LA:ACTive?

Description Set or query the current active channel or channel group.

Parameter Name Type Range Default

<digital> | Discrete {DOID1|D2|D3|D4|DS|D6|B7| --
g D8|D9|D10|D11|D12|D13|D14|D15}

<group> | Discrete | {GROUP1|GROUP2|GROUP3|GROUP4 -

Explanation 0  <digital> is used to select any of channels DO to D15. The channel label and
waveform corresponding to the channel selected are displayed in red.

0  <group> is used to select any of user-defined channel groups (GROUP1 to
GRQOUP4). All the channel labels and waveforms of the channel group selected are
displayed in red.

U  When NONE:is sent, no channel/channel group will be selected.

U  Only channels or user-defined channel groups currently turned on can be selected.
Please refer to the :LA:DIGital<n>:DISPlay or :LA:DISPlay command to turn on the
desired channel or channel group.

Return  The query returns the current active channel ( DO, D1,é or D15), the current active
Format channel group (GROUP1 GROUP2 GROUP3or GROUP# or NONE

Example :LA:ACTiveD3 /* Set the current active channel to D3*/
LA:ACTive? [*The query returns D3*/
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‘LA:AUTosort
Syntax  :LA:AUTosort <n>

Description Set the auto ordering mode of the waveforms of the channels turned on on the screen.

Parameter Name Type Range Default

<n> Discrete | {0|1} 1

Explanation 0 <n> = 0: waveforms on the screen are D15 to DO from top to bottom

0 <n> = 1: waveforms on the screen are DO to D15 from top to bottom

.LA:DIGital<n>:DISPlay
Syntax :LA:DIGital<n>:DISPlay <bool>

:LA:DIGital<n>:DISPlay?

Description Turn on or off the specified digital channel, or query the status of the specified digital

channel.
Parameter Name Type Range Default
<n> Integer | 0to 15 --
DO to D7: 1|ON
<bool> Bool {{1|ON}|{O|OFF} } D8 to D15 |O|OFF

Explanation You can set the channels currently turned on as the active channel using the :LA:ACTive
command.

Return  The query returns 1 or O.
Format

Example :LA:DIGital3:DISPlay ON [*Turn D3 on*/
:LA:DIGital3:DISPlay? [*The query returns 1*/
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:LA:DIGital<n>:POSition
Syntax :LA:DIGital<n>:POSition <position>
:LA:DIGital<n>:POSition?

Description Set or query the display position of the specified digital channel waveform on the screen.

Parameter Name Type Range Default

<n> Integer | Oto 15 --

When the waveform display mode is SMALI:0 to 15
<position> | Integer When the waveform display mode is LARGe:0to 7 |
P 9 For the waveform display mode, refer to

the :LA:SIZE command

Explanation U  <position> (0to 15 or 0 to 7) denotes the display position of the waveform on the
screen. When the waveform display mode is SMALI, 16 waveforms can be displayed
on the screen marked as 0 to 15 from top to bottom. When the waveform display
mode is LARGe, 8 waveforms can be displayed on the screen marked as 0 to 7 from
top to bottom.

U  The setting command is only valid when the specified digital channel is turned on.

Return  The query returns an integer from 0 to 15 or from 0 to 7.
Format

Example :LA:DIGitall:POSition 3 /* Set the display position of D1 to 3*/
:LA:DIGital1l:POSition? [*The query returns 3*/

:LA:DIGital<n>: LABel
Syntax :LA:DIGital<n>:LABel <label>
:LA:DIGital<n>:LABel?

Description Set or query the label of the specified digital channel.

Parameter Name Type Range Default

<n> Integer | Oto 15 --

It can include English uppercase letters (A to Z)

ASCII
<label> strin and numbers (0 to 9). --
9 It cannot exceed 4 characters.

Return  The query returns the label of the specified digital channel in ASCII string. If the
Format  specified channel has no label, the query returns "No Label".

Example :LA:DIGitalO:LABelACK  /* Set the label of DO to ACK*/
:LA:DIGitalO:LABel? [*The query returns ACK*/
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‘LA:DISPlay

Syntax

Description

Parameter

Explanation

Return
Format

Example

:LA:DISPlay { <digital>|<group>|<pod> },<bool>

:LA:DISPlay?{ <digital>|<group>|<pod> }

Turn on or off the specified di gital channel, user-defined channel group or default
channel group, or query the status of the specified digital channel, user -defined channel
group or default channel group.

Name Type Range Default

{D0|D1|D2|D3|D4|D5|D6|D7|

<digital> | Discrete -

D8|D9|D10|D11|D12|D13|D14|D15}

<group> | Discrete {GROUP1|GROUP2|GROUP3|GROUP4} --

<pod> Discrete {POD1|POD2} -

<bool> Bool {{1|ON}|{O|OFF} } --
U  When any of channels DO to D7 is turned on, the CH4function is disabled

automatically. When channels DO to D7 are all turned off, the CH4 function is
enabled automatically.

When any of channels D8 to D15 is turned on, the CH3 function is disabled
automatically. When channels D8 to D15 are all turned off, the CH4 function is
enabled automatically.

<group> denotes the user-defined channel groups. Users canset the digital
channels included in the specified user-defined channel group.
Note: A channel can only be added to an unique user-defined channel group.

<pod> denotes the default channel groups: POD1(DO0 to D7) and POD2(D8 to
D15).

The channels and userdefined channel groups currently turned on can be selected
as the active channel or channel group using the :LA:ACTive command.

The query returns 1 or O.

:LA:DISPlay PODL,ON [*Turn POD1 (DO to D7) on*/
:LA:DISPlay? PODL [*The query returns 1*/
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‘LA:POD<n>:DISPlay
Syntax  :LA:POD<n>:DISPlay <bool>
:LA:POD<n>:DISPlay?

Description Turn on or off the spe cified default channel group, or query the status of the specified
default channel group.

Parameter Name Type Range Default
<n> Integer lto2 --
<bool> Bool {{1|ON}|{O|OFF} } --

Explanation 0  There are 2 default channel groups: POD1 (DO to D7) and POD2(D8 to D15).

U  When POD1is turned on, the CH4 function is disabled automatically. When PODL1 is
turned off, the CH4 function is enabled automatically.
When POD?2 is turned on, the CH3 function is disabled automatically. When POD2 is
turned off, the CH3 function is enabled automatically.

Return  The query returns 1 or 0.
Format

Example :LA:PODL:DISPlay 1 /*Turn PODL1 (DO to D7) on*/
:LA:PODL:DISPlay? [*The query returns 1*/

:LA:POD<n>:THReshold
Syntax  :LA:POD<n>:THReshold <thre>
:LA:POD<n>:THReshold?

Description Set or query the threshold of the specified channel group. The default unit is V.

Parameter Name Type Range Default
<n> Integer 1to2 --
<thre> Real -15.0V to +15.0V 1.40V

Explanation There are 2 default channel groups: POD1 (DO to D7) and POD2 (D8 to D15).

Return  The query returns the current threshold of the specified channel group in scientific
Format  notation.

Example :LA:PODL:THReshold 3.3 [*Set the threshold of POD1 (DO to D7) to 3.3V*/
:LA:POD1L:THReshold? /*The query returns 3.300000e+ 00*/
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‘LA:SIZE
Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

‘LA:STATe
Syntax

Description

Parameter

Return
Format

Example

LA:SIZE <size>

LA:SIZE?

Set or query the display size of the waveforms of the channels turned on on the screen.

Name

Type

Range

Default

<size>

Discrete

{SMALI|LARGE}

SMALI

U  SMALI: up to 16 waveforms can be displayed on the screen (0 to 15 from top to

bottom).

0 LARGe: up to 8 waveforms can be displayed on the screen (0 to 7 from top to

bottom).

U  The LARGe display mode is onlyavailable when the number of channels currently
turned on is no more than 8.

The query returns SMAL or LARG.

:LA:SIZE SMALI

LA:SIZE?

[*Set the waveform display size to small*/
/*The query returns SMAL*/

:LA:DIGital<n>:POSition

:LA:STATe <bool>

LA:STATe?

Turn on or off the LA function , or query the status of the LA function.

Name

Type

Range

Default

<bool>

Bool

{{1|ON}|{O|OFF} }

0|OFF

The query returns 1 or O.

:LA:STATeON
LA:STATe?

/*Turn on the LA function*/

[*The query returns 1*/
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:LA:TCALibrate
Syntax :LA:TCALibrate <tcal>
‘LA:TCALibrate?
Description Set or query the delay calibration time of th e digital channels. The default unit is s.
Parameter Name Type Range Default
<tcal> Real -100ns to 100ns 0.00s

Explanation 0 When using the oscilloscope for actual measurement, the transmission delay of the
probe cable may cause relatively larger error (zero offset). Zero offset is defined as
the offset of the crossing point of the waveform and threshold level line relative to
the trigger position. Users can set a delay time to calibrate the zero offset of the
corresponding channel.

U  Youcan only set<tcal> to a specified value at certain step. If the parameter sent is
not one of the specified values, the specified value nearest to the value sent will be
used. The step of this parameter differs in different horizontal timebase (set by
the :TIMebase[:MAIN]:SCALe command), as shown in the table below.

Horizontal Timebase Delay Calibration Time Step
5ns 100ps

10ns 200ps

20ns 400ps

50ns 1ns

100ns 2ns

200ns 4ns

500ns 10ns

O do 100 s 20ns

Note: When the horizontal timebase is equal to or greater than 101 sthe delay
calibration time cannot be adjusted.

Return  The query returns the delay calibration time in scientifc notation.
Format

Example :LA:TCALibrate0.00000002  /* Set the delay calibration time to 20ns*/
:LA:TCALibrate? /* The query returns 2.000000e-08*/
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‘MATH Commands

The :MATH commands are used to set the operations between the waveforms of multiple channels.

Note :

\Y

The operations include the following types:

Algebraic Operations: A+B, A-B, AxB, A/B

Spectrum Operation: FFT

Logic Operations A&&B, A||B, A*B, A

Functional Operations: Intg, Diff, Sqrt, Lg, Ln, Exp, Abs

Filter: Low Pass Filter, High Pass Filter, Band Pass Filter, Band Stop Filter
Compound Operations Combination of two operations (inner and outer)

For logic operations, the waveform data to be operated is compared with the preset threshold and is
converted to 0 or 1. Thus, the result will also be 0 or 1.

For a relatively complicated operation, you can split it into inner and outer layer operations (hamely
compound operation) according to your need. The inner layer operation (fx) can only be algebraic
operation and the outer layer operation can only be algebraic operation or function al operation.

When the outer layer operation is algeriac operation, at least one of source A and source B of the outer
layer operation should be set to FX.

When the outer layer operation is functional operation, the source of the outer layer operation can only
be set to FX.

Note: For the inner layer operation (fx), you can send

the :MATH:OPTionFXSOURcel :MATH:OPTionFXSOURce, and :MATH:OPTionFX OPERatorcommands to set
the sources and operator of the inner layer operation. For the outer layer operation, you can send

the :MATH:SOURce] :MATH:SOURce? and :MATH:OPERatocommands to set the sources and operator of the
outer layer operation.

Command List:

m- m m m M m m m m m M m ms m my M

:MATH:DISPlay
:MATH:OPERator

:MATH:SOURcel
:MATH:SOURce?2
:MATH:LSOUrcel
:MATH:LSOUrce2
:MATH:SCALe
:MATH:OFFSet
:MATH:INVert
:MATH:RESet
:MATH:FFTSOURCce
:MATH:FFT:WINDow
:MATH:FFT:SPLit
:MATH:FET:UNIT
:MATH:FFT:HSCale
:MATH:FFT:HCENter
:MATH:FFTMODE
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MATHFILTer: TYPE

MATH.FILTer:-W1

:MATH:FILTer:W2

:MATH:OPTion:STARt

:MATH:OPTion:END

:MATH:OPTion:INVert

:MATH:OPTion:SENSiItivity

:MATH:OPTion:DIStance

:MATH:OPTion:ASCale

:MATH:OPTion:THReshold1

:MATH:OPTion:THReshai2

:MATH:OPTionlFXSOURcel

:MATH:OPTionFXSOURc&

:MATH:OPTionFX OPERator

:MATH:DISPlay

Syntax

:MATH:DISPlay <bool>
:MATH:DISPlay?

Descript ion  Enable or disable the math operation function or query the math operation status .
Parameter Name Type Range Default
<bool> Bool {{1|ON}|{O|OFF} } 0| OFF
Return  The query returns 1 or O.
Format
Example :MATH.DISPlay ON /*Enable the math operati on function*/
:MATH.DISPlay? /* The query returns 1*/
‘MATH:OPERator
Syntax :MATH:OPERator <opt>
:MATH:OPERator?
Description Set or query the operator of the math operation .
Parameter Name Type Range Default
{ADD|SUBTract|MULTIiplyDIVision|AND|OR|XOR|
<opt> Discrete | NOT|FFT|INTG|DIFF|SQRT|LOG|LN|EXP|ABS ADD
FlLTer}

Explanation ~ When the parameter in :MATH:SOURceland/or :MATH:SOURceZs FX, this command is
used to set the operator of t he outer layer operation of compound operation. The range of
<opt> is {ADD|SUBTract|MULTiply|DIVision|INTG|DIFF|SQRT|LOG|LN|EXP|ABS

Return  The query returns ADD, SUBT MULT DIV, AND, OR, XOR NOT, FFT INTG, DIFF SQRT
Format LOG LN, EXR ABS or FILT.
Example :MATH:OPERatorINTG /*Set the operator of the math operation to integration*/

:MATH:OPERato? [* The query returns INTG*/
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‘MATH:SOURCcel
:MATH:SOURCcel <src>
:MATH:SOURcel?

Set or query the source or source A of algebraic operation/functional operation/ the outer
layer operation of compound operation.

Syntax

Description

Parameter

Explanation

Return
Format

Example

Name Type Range Default

<src> Discrete {CHANnNel1l|CHANNel2| CHANRel3|CHANNeglBX} | CHANnell

i
i

i

For algebraic operations, this command is used to set source A.
For functional operations, only this command is used to set the source.

For compound operations, this command is used to set source A of the outer layer
operation when the outer layer operation is algeriac operation a nd the range of
<src> is { CHANnel1|CHANnNel2|CHANnNel3|CHANnNe} this command is used to set
the source of the outer layer operation when the outer layer operation is functional
operation and <src> can only be FX.

Note: When the outer layer operation of compound operation is algebraic operation, at least
one of source A and source B of the outer layer operation should be set to FX.

When "FX' is selected, you can send

the :MATH:OPTionFXSOURcel :MATH:OPTionFXSOURce,

and :MATH:OPTionFX OPERatorcommands to set the sources and operator of the
inner layer operation.

The query returns CHANJ1 CHAN2 CHAN3 CHAN4 or FX

:MATH:SOURcelCHANNe8 [*Set source A of algebraic operation to CH3*/
:MATH:SOURce? [* The query returns CHAN3*/
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‘MATH:SOURce?2

Syntax

Description

Parameter

Explanation

Return
Format

Example

‘MATH:SOURCce2 <src>
:MATH:SOURce2?

Set or query source B of algebraic operation/the outer layer operation of compound
operation.

Name Range Default

{ CHANnel1|CHANNel2| CHANNel3|CHANNeBX}

Type
Discrete

<src> CHANnNell

U  This command is only applicable to algebraic operations (requiring two sources) and
compound operations whose outer layer operations are algebraic operations.

U  When the outlayer operation of compound operation is algebraic operation, this
command is used to set source B of the outer layer operation.

Note: When the outer layer operation of compound operation is algebraic operation, at least
one of source A and source B of the outer layer operation should be set to FX.

U  When"FX'is selected, you can send
the :MATH:OPTionFXSOURcel :MATH:OPTionFXSOURce,
and :MATH:OPTionFX OPERatorcommands to set the sources and operator of the
inner layer operation.

The query returns CHANJ CHAN2 CHAN3 CHAN4 or FX

:MATH:SOURce® CHANnNeB
‘MATH.SOURce&?

/*Set source B of algebraic operation to CH3*/
/* The query returns CHAN3*/

‘MATH :LSOUrcel

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MATH:LSOUrcel <src>

:MATH.LSOUrcel?
Set or query source A of logic operation.
Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<src> Discrete D9|D10|D11|D12|D13|D14|D15] DO
CHANel1]CHANNel2]CHANNel3|CHANNel}

The logic operations include A&&B, A||B, A"B, and !A.

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHAN2 CHAN3 or CHAN4

:MATH:LSOUrcelD3
:MATH.LSOUrcel?

/* Set source A of logic operation to D3*/
/* The query returns D3*/
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‘MATH :LSOUrce2
Syntax :MATHLSOUrce2 <src>
:MATH.LSOUrce2?
Description Set or query source B of logic operation.
Parameter Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<src> Discrete D9|D10|D11|D12|D13|D14|D15] D1
CHANel1|CHANRel2|CHANnNel3|CHANnNel}
Explanation U  The logic operations include A&&B, A||B, A"B, and !A.
U  This command is only applicable to logic operations that require two signal sources
and is used to set source B.
Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14, D15,
Format CHAN1 CHAN2 CHAN3 or CHAN4
Example :MATH.LSOUrce2D4 /* Set source B of logic operation to D4*/
:MATH.LSOUrce? /* The query returns D4*/
‘MATH:SCALe
Syntax :MATH:SCALe <scale>
:MATH:SCALe?
Description Set or query the vertical scale of the operation result. The unit depends on the operator
currently selected and the unit of the source.
Parameter Name Type Range Default
<scale> Real The max range is from 1p to 5T (in 1-2-5 step) | 1.00V
Explanation  The range of the vertical scale is related to the operator currently selected and the vertical
scale of the source channel. For the integration (intg) and differential ( diff) operations, it
is also related to the current horizontal timebase.
Return  The query returns the vertical scale of the operation result in scientific notation.
Format
Example :MATH:SCALe2 /* Set the vertical scale to 2V*/
:MATH:SCALe? [* The query returns 2.000000e+00*/
Related :CHANnel<n>:SCALe
Command s

:CHANnRel<n>:UNITs
:MATH:OPERator
:TIMebase[:MAIN]:SCALe
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‘MATH:OFFSet

Syntax :MATH:OFFSet <offs>
:MATH:OFFS¢?
Description Set or query the vertical offset of the operation result. The unit depends on the operator
currently selected and the unit of the source.
Parameter Name Type Range Default
Related to the vertical scale of the operation result
Range: (-1000 x MathVerticalScalg to (1000 x
<offs> Real MathVerticalScalg 0.00v
Step: MathVerticalScale/50
Explanation MathVerticalScaleis the vertical scale of the operation result and can be set by
the :MATH:SCALecommand.
Return  The query returns the vertical offset of the operation result in scientific notation.
Format
Example :MATH:OFFSet8 /* Set the vertical offset to 8V*/
:MATH:OFFSe? /* The query returns 8.000000e+00*/
Related :MATH:OPERator
Command S .o ANnel<n>:UNITs
‘MATH:INVert
Syntax  :MATHINVert < bool>
:MATH:INVert?
Description Enable or disable the inverted display mode of the operation result, or query the inverted
display mode status of the operation result.
Parameter Name Type Range Default
<bool> Bool {{1|ON}|{O|OFF} } 0|OFF
Explanation U  This command is invalid for the FFT operation.
U  This command has the same function as the :MATH:OPTion:INVert command.
Return  The query returns 1 or O.
Format
Example :MATH:INVert ON /*Enable the inverted display mode*/
‘MATH:INVert? [* The query returns 1*/
Related :MATH:OPERator
Command
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‘MATH:RESet
Syntax :MATH:RESet
Description Sending this command, the instrument adjusts the vertical scale of the operation result to

Related

Command s

the most proper value according to the current operator and the horizontal timebase of
the source.

:MATH:OPERator
:MATH:SCALe
:TIMebase[:MAIN]:SCALe

‘MATH:FFT :SOURce

Syntax

Description

Parameter

Return
Format

Example

Related
Command

‘MATH:FFTSOURCce <src>
‘MATH:FFTSOURce

Set or query the source of FFT operationffilter.
Type
Discrete

Name Range
{CHANnRel1l]CHANNel2|CHANnNel3|CHANNe}4

The query returns CHANJ1 CHAN2 CHAN3 or CHAN4

Default
CHANnRell

<src>

‘MATH:FFTSOURce CHANnel3
‘MATH:FFTSOURce&

:MATH:OPERator

[* Set the source of FFT operation to CH3*/
[* The query returns CHAN3/

‘MATH:FFT:WINDow

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

‘MATH:FFT:WINDow <wnd>
‘MATH:FFTWINDow?

Set or query the window function of the FFT operation.

Name Type Range Default
. {RECTangle|BLACkman|HANNing|HAMMing|
<wnd> Discrete FLATtop|TRIanglé} RECTangle

0  Spectral leakage can be considerably decreasal when a window function is used.

0  Different window functions are applicable to measure different waveforms. You need
to select the window function according to waveform to be measured and its
characteristics.

The query returns RECT BLAG HANN HAMM FLAT, or TRI.

‘MATH:FFT:WINDowBLACkman  /*Set the window function of the FFT operation to
blackman*/

:MATH:FFT:WINDow? [* The query returns BLACK*/

:MATH:OPERator
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‘MATH:FFT:SPLit

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MATHFFT:SPLit <bool>
:MATHFFT:SPLit?

Enable or disable the half-screen display mode of the FFT operation, or query the status
of the half display mode of the FFT operation.

Name Type Range Default

<bool> Bool {{1|ON}/{O|OFF} } 1|ON

U  Enable the half-screen display mode: the source channel and the FFT operation
results are displayed separately. The time domain and frequency domain signals are
displayed clearly.

U  Disable the half-screen display mode (full-screen display mode): the source channel
and the FFT operation results are displayed in the same window to view the
frequency spectrum more clearly and to perform more precise measurement.

The query returns 1 or 0.

/* Disable the half-screen display mode*/
/* The query returns 0*/

‘MATH:FFT:SPLIitOFF
:MATHFFT:SPLi?

:MATH:OPERator

‘MATH:FFT:UNIT

Syntax

Descript ion

Parameter

Return
Format

Example

Related
Command

:MATH:FFT:UNIT <unit>
‘MATH:FFT:UNIT?

Set or query the vertical unit of the FFT operation result.
Type
Discrete

Default
DB

Name Range

{VRMS|DB

<unit>

The query returns VRMS orDB.

/*Set the vertical unit of the FFT operation r esult to Vrms*/
/* The query returns VRMS/

‘MATH:FFT:UNITVRMS
‘MATH:FFT:UNIT?

:MATH:OPERator
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‘MATH:FFT:HSCale

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command s

:MATH:FFT:HSCale <hsc>

:MATH:FFT:HSCale?

Set or query the horizontal scale of the FFT operation result. The default unit is Hz.

Name Type Range Default
<hsc> Real Refer to Explanation 5MHz
0  <hsc> can be set to 1/1000, 1/400, 1/200, 1/100, 1/40, or 1/20 of the FFTsample

The query returns the horizontal scale in scientific notation.

‘MATH:FFT:HSCale500000

‘MATH:FFT:HSCale

rate.

When the FFT mode is set to TRACe FFT sample rate equals to screen sample rate,
that is, 100/horizontal timebase.
When the FFT mode is set to MEMory FFT sample rate equals to memory sample
rate (:ACQuire:SRATeY.

You can view the detailed information of the frequency spectrum by reducing the

horizontal scale.

:MATH:OPERator

:MATH:FFTMODE

500kHZz*/

[* The query returns 5.000000e+05*/

:TIMebase[:MAIN]:SCALe

[* Set the horizontal scale of the FFT operation result to
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‘MATH:FFT:HCENTter

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Commands

‘MATH:FFT:HCENter <cent>
:MATH:FFT:HCENter?

Set or query the center frequency of the FFT operation result, namely the frequency
relative to the horizontal center of the screen. The default unitis Hz

Type
Real

Name Range Default

<cent> Refer to Explanation 5MHz

U  When the FFT mode is set to TRACe the range of < cent> is from 0 to (0.4 x FFT
sample rate). Wherein, FFT sample rate equals to screen sampk rate, that is,
100/ horizontal timebase.
When the FFT mode is set to MEMory the range of < cent> is from 0 to (0.5 x FFT
sample rate). Wherein, FFT sample rate equals to memory sample rate
((ACQuire:SRATe).

U  Step = Horizontal Scale of the FFT operation result/50.

The query returns the current center frequency in scientific notation.

:MATH:FFT:HCENterL0O000000 /* Set the center frequency of the FFT operation result

to 10MHZz*/
:MATH:FFT:HENter? [* The query returns 1.000000e+07*/
:MATH:OPERator
:MATH:FFTMODE
:TIMebase[:MAIN]:SCALe

:MATH:FFT:HSCale

‘MATH:FFT: MODE

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MATH:FFTMODE<mode>
:MATH:FFTMODE?
Set or query the FFT mode.

Name Range

{TRACe|MEMory}

Default
TRACe

Type
Discrete

<mode>

U  TRACe denotes that the data source of the FFT operation is the data of the
waveform displayed on the screen.

0  MEMory denotes that the data source of the FFT operation is the data of the
waveform in the memory.

The query returns TRACor MEM

‘MATH:FFTMODETRACe
‘MATH:FFTMODE?

/* Set the FFT mode to TRACé&/
[* The query returns TRAC/
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‘MATH :FILTer:TYPE

Syntax MATH.FILTer:TYPE <type>
'MATH:FILTer: TYPE?

Description Set or query the filter type.

Parameter

Name Type Range Default

<type> Discrete {LPASs|HPASs|BPASBSTOR LPASs

Explanation u

MSQL0002/DS1000Z provides 4 types of filters (Low Pass Filter, High Pass Filter,
Band Pass Filter and Band Stop Filter). Setting the bandwidth can filter t he
specified frequencies. You can send the :MATH:FFTSOURcecommand to set or
query the source of the filter .

LPASs low pass, which indicates tha}t only the signals whose frequencies are lower
than the current cutoff frequency ( Rcl) can pass the filter.

HPASs high pass, which indicates that onlynthe signals whose frequencies are
greater than the current cutoff frequency (Rcl) can pass the filter.

BPASs band pass, which indicates that only the signals whose frequencies are
greater than current cutoff frequency 1 (Rcl) and lower than current cutoff
frequency 2 (Rc2) can pass the filter.

Note: Cutoff frequency 1 (Rcl) must be lower than cutoff frequency 2 (Rc2).

BSTOP band stop, which indicates that only the signals whose frequencies are
lower than current cutoff frequency 1 ( Rcl) or greater than current cutoff
frequency 2 (Rc2) can pass the filter.

Note: Cutoff frequency 1 (Rcl) must be lower than cutoff frequency 2 (Rc2).

Return  The query returns LPAS HPAS BPAS, or BSTOP

Format

Example :MATH:FILTer:-TYPELPASs /* Set the filter type to low pass*/
‘MATHFILTer:-TYPE? /* The query returns LPAS/

Related :MATH.FILTer:W1

Commands

:MATH.FILTer:wW2
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‘MATH :FILTer :W1

Syntax

Description

Parameter

Explanation

Return
Format

Exam ple

Related
Commands

‘MATHFILTer:W1 <freql>

‘MATH.FILTer:wW1?

Set or query the cutoff frequency ( Rc1l) of the low passhigh pass filter or cutoff
frequency 1 (Rc1) of the band pass/band stop filter. The default unitis Hz

Name Type Range Default

<freql> | Real Refer to Explanation

Related to the filter type
LPASs|BPASESTOP 0.005 x screen
sample rate

HPASs 0.1 x screen sample rate

When the type of the filter is set to LPASs(low pass) or HPASs(high pass), you
need to set one cutoff frequency (Rcl). At this time, the range of <freql> is from
(0.005 x screen sample rate) to (0.1 x screen sample rate), with a step of (0.005 x
screen sample rate). Wherein, Screen Sample Rate = 100/ Horizontal Timebase.

When the type of the filter is set to BPASs(band pass) or BSTOP(band stop), you
need to set two cutoff frequencies. Send this command to set cutoff frequency 1
(Rcl); and send the :MATH:FILTer:W2 command to set cutoff frequency 2 (Rc2).
At this time, the range of <freql> is from (0.005 x screen sample rate) to (0.095 x
screen sample rate), with a step of (0.005 x screen sample rate). Wherein, Screen
Sample Rate = 100/ Horizontal Timebase.

Note: Cutoff frequency 1 (Rcl) must be lower than cutoff frequency 2 (Rc2).

The query returns the current cutoff frequency or cutoff frequency 1 in scientific

notation.

:MATH:FILTer:w1 1000000

:MATH:FILTer:W1?
:MATH:FILTer:TYPE

1IMHZ/

[* Set the cutoff frequency of the low pass filter to

/* The query returns 1.000000e+06*/

:TIMebase[:MAIN]:SCALe
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‘MATH :FILTer :W2

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Commands

‘MATHFILTer:W2 <freq2>
:MATH:FILTer:w2?

Set or query the cutoff frequency 2 ( Rc2) of the band pass/band stop filter . The default
unit is Hz.

Name Type Range Default

Real

<freq2> Refer to Explanation 0.1 x screen sample rate

When the type of the filter is set to BPASs(band pass) or BSTOP(band stop), you need
to set two cutoff frequencies. Sendthe :MATH.FILTer:W1 command to set cutoff
frequency 1 (Rcl); and send this command to set cutoff frequency 2 ( Rc2). At this time,
the range of <freq2> is from (0.01 x screen sample rate) to (0.1 x screen sample rate),
with a step of (0.005 x screen sample rate). Wherein, Screen Sample Rate =
100/Horizontal Timebase.

Note: Cutoff frequency 2 (Rc2) must be greater than cutoff frequency 1 (Rcl).

The query returns current cutoff frequency 2 in scientific notation.

:MATH:FILTer:W2 1500000 [* Set cutoff frequency 2 of the band pass filter to
1.5MHZz/

:MATHFILTer:wW2? /* The query returns 1.500000e+06*/

MATHFILTer: TYPE

:TIMebase[:MAIN]:SCALe

‘MATH:OPTion:STARt

Syntax

Description

Param eter

Explanation

Return
Format

Example

Related
Command

‘MATH:OPTion:STARt <sta>
‘MATH:OPTion:STARt?

Set or query the start point of the waveform math operation .

Name Type Range Default

<sta> Integer 0 to (End point currently set - 1) 0

U  This command is invalid for the FFT operation. Sending this command will modify the
start points of all the operations (except FFT).

U  The source selected is equdly divided into 1200 parts horizontally, in which the
leftmost is 0 and the right most is 1199.

The query returns an integer.

‘MATH:OPTion:STAR®GO0
:MATH:OPTion:STAR?

:MATH:OPTion:END

[*Set the waveform start point to 50*/
/* The query returns 50*/
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:MATH:OPTion:END

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MATH:OPTion:END <end>
:MATH:OPTion:END?

Set or query the end point of the waveform math operation.

Name Type

Discrete

Range Default

<end>

(Start point currently set+1) to 1199 1199

0  This command is invalid for the FFT operation. Sending this command will modify the
end points of all the operations (except FFT).

0  The source selected is equally divided into 1200 parts horizontally, in which the
leftmost is 0 and the right most is 1199.

The query returns an integer.

‘MATH:OPTion:END200
‘MATH:OPTion:ENL?

:MATH:OPTion:STARt

[*Set the waveform end point to 200*/
[* The query returns 200*/

:MATH:OPTion:INVert

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MATH:OPTion:INVert<bool>
‘MATH:OPTion:INVert?

Enable or disable the inverted display mode of the operation result, or query the inverted
display mode status of the operation result.

Name Range

{{1|ON}H{O|OFF} }

Type Default

Bool

<bool> O|OFF

U  This command is invalid for the FFT operation. Sending this command will modify
the inverted display mode status of all the operations (except FFT).

U  This command has the same function as the :MATH:INVert command.

The query returns 1 or O.

:MATH:OPTion:INVert ON
:MATH:OPTion:INVert?

[*Enable the inverted display mode*/
[* The query returns 1*/
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:MATH:OPTion:SENSitivity

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command s

:MATH:OPTion:SENSitivity <sens>
:MATH:OPTion:SENSitivit®

Set or query the sensitivity of the logic operation. The default unit is div (namely the
current verti cal scale).

Name Type Range Default

<sens> Real 0 to 0.96, the step is 0.08 0

This command is only applicable to logic operations (A&&B, A||B, A"B, and !A).

The query returns the current sensitivity in scientific notation.

:MATH:OPTion:SENSiItivity0.24 /* Set the sensitivity of the logic operation to 0.24div*/
:MATH:OPTion:SENSitivit® /* The query returns 2.400000e-01*/

:CHANnNel<n>:SCALe
:MATH:OPERator

‘MATH:OPTion:DIStance

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MATH:OPTion:DIStance <dist>

:MATH:OPTion:DIStance?

Set or query the smoothing window width of differential operation (diff) .
Type

Integer

Name Range Def ault

3to 201 3

<dist>

This command is only applicable to differential operation (diff).

The query returns an integer between 3 and 201.

:MATH:OPTion:DIStance25
:MATH:OPTion:DIStanc&

/*Set the smoothing window width to 25*/
[* The query returns 25*/

:MATH:OPERator
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‘MATH:OPTion:ASCale
Syntax :MATH:OPTion:ASCale $oo0l>
:MATH:OPTion:ASCal&

Description Enable or disable the auto scale setting of the operation result or query the status of the
auto scale setting.

Parameter Name Type Range Default

<bool> Bool {{1|ON}|{O|OFF} } 0|OFF

Explanation U  When the auto scale is enabled, the instrument will automatically calculate the
vertical scale range according to the current operator, the vertical scale and the
horizontal timebase. If the current scale is out of the range, it will adjust the vertical
scale to the best value automatically.

U0  Sending this command will modify the auto scale status of all the operation results.

Return  The query returns 1 or 0.
Format

Example :MATH:OPTion:ASCaleON [*Enable the auto scale setting */
:MATH:OPTion:ASCal@ /* The query returns 1*/

‘MATH:OPTion:THReshold1

Syntax :MATH:OPTion:THRe#old1 <thre>
:MATH:OPTion:THReshold?

Description Set or query the threshold level of source A in logic operations. The default unitis V.

Parameter Name Type Range Default
(-4 x VerticalScale - VerticalOffset) to
< > . . .
thre Real (4 x VerticalScale - VerticalOffset) 0.00V

Explanation U0  This command is only applicable to A&&B, A||B, A*B, and !A logic operations of
which source A is an analog channel

U  VerticalScalerefers to the vertical scale of source A
VeticalOffset refers to the vertical offset of sourc e A
The step is VerticalScalg 50

Return  The query returns the threshold level in scientific notation.
Format

Example :MATH:OPTion:THReshold10.8 /* Set the the threshold level of source A in logic
operations to 800mV*/
:MATH:OPTion:THReshold? /* The query returns 8.000000e-01*/

Related :CHANnel<n>:SCALe
Command s .-y ANnel<n> :OFFSet
MATH:LSOUrcel
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:MATH:OPTion:THReshol

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command s

d2

:MATH:OPTion:THReshol@ <thre>
:MATH:OPTion:THReshol@&?

Set or query the threshold level of source B in logic operations. The default unit is V.

Name Type Range Default
(-4 x VerticalScale - VerticalOffset) to
<thre> Real (4 x VerticalScale - VerticalOffset) 0.00v

U  This command is only applicable to A&&B, A||B, and A”B logic operations of which
source B is an analog channel

U  VerticalScalerefers to the vertical scale of source B
VeticalOffset refers to th e vertical offset of source B
The step is VerticalScalg50

The query returns the threshold level in scientific notation.

:MATH:OPTion:THReshol@ 0.5 /* Set the threshold level of source B in logic

operations to 0.5V*/
:MATH:OPTiom: THReshold®2? [* The query returns 5.000000e-01*/
:CHANnNel<n>:SCALe
:CHANnNel<n>:0OFFSet

:MATH:LSOUrce2

‘MATH:OPTion: FX:SOURcel

Syntax

Description

Parameter

Return
Format

Example

:MATH:OPTionFXSOURcel <src>
‘MATH:OPTionFXSOURceP

Set or query source A of the inner layer operation of compound operation.

Name Default

CHANnNell

Type
Discrete

Range

{CHANnNel1|CHANnNel2| CHANNel3|CHANsM}

<src>

The query returns CHANJ CHAN2 CHAN3 or CHAN4

‘MATH:OPTionFXSOURcelCHANnell  /*Set source A of the inner layer operation of
compound operation to CH1*/

:MATH:OPTionFXSOURceP /*The query returns CHANZ/
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:MATH:OPTion: FX:SOURce?2

Syntax

Description

Parameter

Return
Format

Example

:MATH:OPTionFXSOURce& <src>
:MATH:OPTionFXSOURce&?

Set or query source B of the inner layer operation of compound operation.
Name Type

Discrete

Range Default

<src>

{CHANRNel1CHANnNel2|CHANnel3|CHANnell
The query returns CHAN1 CHANZ CHAN3 or CHAN4

CHANnell

:MATH:OPTionFXSOURce CHANnell  /*Set source B of the inner layer operation of

compound operation to CH1*/

:MATH:OPTionFXSOURce? [*The query returns CHANZ/

:MATH:OPTion: FX:OPERator

Syntax

Description

Parameter

Return
Format

Example

:MATH:OPTionFX OPERator <op>
:MATH:OPTionFXOPERatof?

Set or query the operator of the inner layer operation of compound operation.
Name Type

Range Default

<op> Discrete

{ADD|SUBTract|MULTiplyPIVision} ADD

‘MATH:OPTionFX OPERatof

The query returns ADD, SUBT MULT or DIV.

:MATH:OPTionFX OPERatorADD /*Set the operator of the inner layer operation of

compound operation to addition*/
/*The query returns ADDY/
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‘MASK Commands

The :MASKcommands are used to set and query the pass/fail test parameters.

Command List:

E :MASK:ENABle
E :MASK:SQJRce
E :MASK:OPERate
E :MASK:MDISplay
E :MASK:SOOutput
E :MASK:OUTPut
E :MASK:X
E :MASKY
E :MASK:CREate
E :MASK:PASSed?
E :MASK:FAILed?
E :MASK:TOTal?
E :MASK:RESet
‘MASK:ENABIe
Syntax  :MASK:ENABIle <bool>
:MASK:ENABIle?
Description Enable or disable the pass/fail test or query the status of the past/fail test.
Parameter Name Type Range Default
<bool> | Bool {{1|ON}|{O|OFF} } 0| OFF
Explanation  The pass/fail test is invalid in the following conditions : the horizontal timebase is XY or
ROLL in the slow sweep mode (namely when the horizontal timebase is YT, the
horizontal timebase is set to 200ms/div or slower) as well as during waveform record.
Return  The query returns 1 or 0.
Format
Example :MASK:ENABle ON /* Enablethe pass/fail test*/

:MASK:ENABI& /* The query returns 1*/
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:MASK:SO URce

Syntax :MASK:SOURce <source>
‘MASK:SOURce?

Description Set or query the source of the pass/fail test.

Parameter Name Type Range Default

<source> | Discrete {CHANnNel1|CHANnNel2CHANnNel3|CHANnNel4 | CHANnell

Explanation ~ Only channels enabled can be selected as the source You can sent
the :CHANnNel<n>:DISPlay command to enable the desired channel.

Return  The query returns CHAN1] CHAN2 CHAN3 or CHAN4
Format

Example :MASK:SOURce CHANnel2 /* Set the source of the pass/fail test to CH2*/
:MASK:SOURc®e [* The query returns CHANZ2*/

‘MASK:OPERate

Syntax :MASK:OPERate <oper>
‘MASK:OPERate?

Description Run or stop the pass/fail test, or query the status of the pass/fail test.

Parameter Name Type Range Default

<oper> Discrete {RUN|STOP} STOP

Explanation Before executing this command, you need to send the :MASK:ENABlIecommand to enable
the pass/fail test.

Return  The query returns RUNor STOPR
Format

Example :MASK:OPERate RUN /* Run the pass/fail test*/
:MASK:OPERate /* The query returns RUN*/
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:MASK:MDISplay
Syntax  :MASK:MDISplay <bool>
:MASK:MDISplay?

Description Enable or disable the statistic information when the pass/fail test is enabled, or query the
status of the statistic information .

Parameter Name Type Range Default

<bool> | Bool {{1|ON}|{0]OFF} } 0] OFF

Explanation U  Before executing this command, you need to send the :MASK:ENABIecommand to
enable the pass/fail test.

U  When the statistic information is on, the test results as shown in the figure below will
pe displayed at the upper right corner of the screen.

(S B =]

U  You can sentthe :MASK:PASSed?:.MASK:FAILed? and :MASK:TOTal?commands to
query the test results.

Return  The query returns 1 or 0.
Format

Example :MASK:MDISplay ON  /* Enable the statistic information*/
:MASK:MDISplay? /* The query returns 1*/

‘MASK:SOOutput

Syntax  :MASK:SOOutput <bool>
:MASK:SOOutput?

Description Turn the "Stop on Fail' function on or off, or query the status of the "Stop on Fail'

function.
Parameter Name Type Range Default
<bool> Bool {{1|ON}|{O]OFF} } 0| OFF

Explanation U  ON: when failed waveforms are detected, the oscilloscope will stop the test and enter
the "STOP state. At this point, the results of the test remain the same on the screen
(if the display is turned on) and the [Trigger Out] connector (if enabled) at the rear
panel outputs a single pulse.

U  OFE the oscilloscope will continue with the test even though failed waveforms are
detected. The test results on the screen will update continuously and the [Trigger
Out] connector at the rear panel outputs a pulse each time a failed waveform is

detected.
Return  The query returns 1 or O.
Format
Example :MASK:SOOutput ON  /* Turn the "Stop on Fail' function on*/

:MASK:SOOutpuf [* The query returns 1*/
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‘MASK:OUTPut

Syntax

:MASK:OUTPut <bool>
‘MASK:OUTPut?

Description Enable or disable the sound prompt when failed waveforms are detected, or query the
status of the sound prompt.
Parameter Name Type Range Default
<bool> Bool {{1|ON}|{O|OFF} } 0| OFF
Explanation U  OFE when failed waveforms are detected, there are display and output but the
beeper does not sound.
U ON: when failed waveforms are detected, there are display and output and the
beeper sounds (not related to the on/off state of the so und).
Return  The query returns 1 or 0.
Format
Example :MASK:OUTPutON /* Enable the sound prompt*/
:MASK:OUTPuU® [* The query returns 1*/
‘MASK:X
Syntax :MASK:X <x>
‘MASK:X?
Description Set or query the horizontal adjustment p arameter in the pass/fail test mask. The default
unit is div.
Parameter Name Type Range Default
<x> Real 0.02 to 4, the step is 0.02 within the range 0.02
Return  The query returns the horizontal adjustment p arameter in scientific notation.
Format
Example :MASK:X0.28 /* Set the horizontal adjustment parameter to 0.28div*/
‘MASK:X? [* The query returns 2.800000e-01*/
‘MASK:Y
Syntax :MASK:Y <y>
‘MASK:Y?
Description Set or query the vertical adjustment p arameter in the pass/fail test mask. The default unit
is div.
Parameter Name Type Range Default
<y> Real 0.04 to 5.12, the step is 0.04 within the range | 0.96
Return  The query returns the vertical adjustment parameter in scientific notation.
Format
Example :MASK:Y 036 /* Set the vertical adjustment parameter to 0.36div*/
‘MASK:Y? /* The query returns 3.600000e-01*/
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‘MASK:CREate

Syntax :MASK:CREate

Description Create the pass/fail test mask using the current horizontal adjustment parameter and
vertical adjustment p arameter.

Explanation This command is valid only when the pass/fail test is enabled (:MASK:ENABI¢and is not
in the run state (:MASK:OPERatg

Related :MASK:X
Command s ‘MASK-Y

‘MASK:PASSed?
Syntax  :MASK:PASSed?
Description Query the number of passed frames inthe pass/fail test.

Return  The query returns an integer.
Format

‘MASK:FAILed?
Syntax :MASK:FAIlled?
Description Query the number of failed frames in the pass/fail test.

Return  The query returns an integer.
Format

‘MASK:TOTal?
Syntax :MASK:TOTal?
Description Query the total number of frames in the pass/fail test.

Return  The query returns an integer.
Format

‘MASK:RESet

Syntax :MASK:RESet

Description Reset the numbers of passed frames and failed frames as well as the total number of
frames in the pass/fail test to 0.

Related :MASK:PASSed?
Command s .\/ \SK-FAILed?
‘MASK:TOTal?
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:MEASure Commands

MS01000ZDS1000Zsupports the auto measurement of the following 37 waveform parameters and
provides the statistic function for the measurement results. In additional, you can use the frequency
counter to make more precise frequency measurement. The :MEASurecommands are used to set and
query the measurement parameters.

1. Time Parameter s

Period: Defined as the time betwe en the threshold middle points of two consecutive,
like-polarity edges.
Frequency: Defined as the reciprocal of period.
Rise Time: The time for the signal amplitude to rise from the lower limit to the upper limit of the
threshod.
Fall Time: The time for the signal amplitude to fall from the upper limit to the lower limit of the
threshod.
+Width: The time difference between the threshold middle point of a rising edge to that of the
next falling edge of the pulse.
-Width: The time difference between the threshold middle point of a falling edge to that of the
next rising edge of the pulse.
+Duty: The ratio of the positive pulse width to the period.
-Duty: The ratio of the negative pulse width to the period.
tVmax: The time corresponding to the waveform maximum value (Vmax).
tVmin: The time corresponding to the waveform minimum value ( Vmin).
Rise Time Fall Time
N |
1 b
I I
| | ]
1 ] Threshold
: i Upper Limit
I
} awidth  \ ) -Width Threshold
: o ‘{ Middle Point
I |
' J Threshold
Lower Limit

Period

|

2. Count Values
+ Pulse s: The number of positive pulses that rise from below the threshold lower limit to above

the threshold upper limit.
+Pulses=n

Threshold
Upper Limit

Threshold
Lower Limit
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-Pulse s: The number of negative pulses that fall from above the threshold upper limit to
below the threshold lower limit.
-Pulses=n

Threshold
Upper Limit

__ Threshold
Lower Limit

+Edges: The number of rising edges that rise from below the threshold lower limit to above
the threshold upper limit.
+Edges=n
Threshold
Upper Limit

Threshold
Lower Limit

-Edges: The number of falling edges that fall from above the threshold upper limit to below
the threshold lower limit.
-Edges=n
Threshold
Upper Limit

__ Threshold
Lower Limit

3. Delay and Phase
Delay ¥ 1f 2. The time difference between the rising edges of source 1 and source 2. Negative
delay indicates that the selected rising edge of source 1 occurred after the selected
rising edge of source 2.
Delay ¥ 1f 2:  The time difference between the falling edges of source 1 and source 2. Negative
delay indicates that the selected falling edge of source 1 occurred after the selected
falling edge of source 2.
Phase F1f 2: Phase difference calculated according to "Delay F1f 2" and the period of source
1, expressed in degree. The calculation formula is as shown below.
Phase T 1f 2: Phase difference calculated according to "Delay ¥ 17 2" and the period of source
1, expressed in degree.The calculation formula is as shown below.
Delay
eriodl
Wherein, Phase denotes "Phase F1f 2" or"Phase T 1f 2", Delay denotes "Delay F1¢ 2

or "Delay ¥ 1f 2" and Periodl denotes the period of source 1.

Phase=

' Period '
—

Source l

| |
— | Delay ta——
]

Source 2
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4. Voltage Parameter s

Vmax: The voltage value from the highest point of the waveform to the GND.

Vmin: The voltage value from the lowest point of the waveform to the GND.

Vpp: The voltage value from the highest point to the lowest point of the waveform.

Vtop: The voltage value from the flat top of the waveform to the GND.

Vbase: The voltage value from the flat base of the waveform to the GND.

Vamp: The voltage value from the top of the waveform to the base of the waveform.

Vupper: The actual voltage value corresponding to the threshold maximum value.

Vmid: The actual voltage value corresponding to the threshold middle value.

Vlower: The actual voltage value corresponding to the threshold minimum value.

Vavg: The arithmetic average value on the whole waveform or on the gating area. The
calculation formula is as follows:

Average _ax
n
Wherein, x is the measurement result of the ith point, n is the number of points
being measured.

Vrms: The root mean square value on the whole waveform or the gating area. The calculation
formula is as follows:

Wherein, x is the measurement result of the ith point, n is the number of points
being measured.

Overshoot:  The ratio of the difference between the maximum value and top value of the waveform
to the amplitude value.

Preshoot: The ratio of the difference between the minimum value and base value of the waveform
to the amplitude value.

Per.Vrms: The root mean square value within a period. For the calculation formula, please refer to
"Vrms".

Variance : The average of the sum of the squares for the difference between the amplitude value
of each waveform point and the waveform average value on the whole waveform or on
the gating area. The variance reflects the fluctuation degree of the waveform. The
calculation formula is as follows:

& (vamp(i} Averagf
Variance ==
n
Wherein, Vamg ) is the amplitude of the ith point, Average is the average value of
the waveform, n is the number of points being measured.
Overshoot
Vmax
| AV
t A ‘ h Vupper
Vtop
Vpp Vamp Vmid
Vbase
Vlower
t 1 A
Vmin *
Preshoot
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5. Other Parameter s

+Rate : Divide the difference of the upper value and lower value on the rising edge by the
corresponding time.

-Rate: Divide the difference of the lower value and upper value on the falling edge by the
corresponding time.

Area: The area of the whole waveform within the screen and the unit is voltage -second. The

area meadured above the zero reference (namely the vertical offset) is positive and
the area measured below the zero reference is negative. The area measured is the
algebraic sum of the area of the whole waveform within the screen.
Period The area of the first period of the waveform on the screen and the unit is
Area: voltage-second. The area above the zero reference (namely the vertical offset) is

positive and the area below the zero reference is negative. The area measured is the
algeraic sum of the area of the waveform within the whole period.

Command List:

:MEASure:SOURce

:MEASure:COUNter:SOURce

:MEASure:COUNter:-VALue?

:MEASure:CLEar

:MEASure:RECover

:MEASure:ADISplay

:MEASure:AMSource

:MEASure:SETup:MAX

:MEASure:SETup:MID

:MEASure:SETup:MIN

:MEASure:SETup:PSA

:MEASure:SETup:P8

:MEASure:SETupDSA

:MEASure:SETupDSB

:MEASure:STATistic:DISPlay

:MEASure:STATistic:MODE

:MEASure:STATIstic:RESet

:MEASure:STATistic:ITEM

:MEASure:ITEM

m m m m m m M m om M m My o ms ms M ms M M
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‘MEASure:SOURce

Syntax :MEASure:SOURce sour>
‘MEASure:SOURce?

Description Set or query the source of the current measurement parameter.

Parameter Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<sour> Discrete | D9|D10|D11|D12|D13|D14|D15]| CHANnell
CHANel1|CHANRel2]CHANRel3|CHANNelMATH}

c:

Analog channels CH1 to CH4 can beselected no matter wether they are currently
turned on. Note: When any of channels DO to D7 is turned on, CH4 cannot be
selected; when any of channels D8 to D15 is selected, CH3 cannnot be selected.

Explanation

U  For digital channels DO to D15, only channels currently turned on can be selected.

U  This command is used to set the source for the measurement parameters (except
delay and phase). The delay and phase measurementsrequires two sources which
can be set by the :MEASure:SETupDSA
and :MEASure:SETupDSB :MEASure:SETup:PSAand :MEASure:SETup:P8
commands respectively

Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHAN2 CHAN3 CHAN4 or MATH.

Example :MEASure:SOURce CHANnel2 /* Set the parameter measurement source to CH2*/
:MEASure:SOURce /* The query returns CHAN2*/

Related :MEASure:ITEM
Command

:MEASure:COUNter:SOURce
Syntax  :MEASure:COUNter:SOURce <sour>
:MEASure:COUNter:SOURce?

Description Set or query the source of the frequency counter, or disable the frequency counter.

Parameter Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<sour> Discrete | D9|D10|D11|D12|D13|D14|D15] OFF
CHANDRel1|CHANRel2|CHANnNel3|CHANNe|@FF}

Explanation U  Analog channels CH1 to CH4 can beselected no matter wet her they are currently
turned on. Note: When any of channels DO to D7 is turned on, CH4 cannot be
selected; when any of channels D8 to D15 is selected, CH3 cannnot be selected.

U  For digital channels DO to D15, only channels currently turned on can be selected.

Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHANZ CHAN3 CHAN4 or OFF.

Example :MEASure:COUNter:SOURc€HANNel2  /* Set the source of the frequency counter to
CH2*/
:MEASure:COUNte SOURce [* The query returns CHAN2*/

Related :MEASure:COUNter:VALue?
Command

2-116 MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System RIGOL

:MEASure:COUNter:VALue?
Syntax :MEASure:COUNter:VALue?
Description Query the measurement result of the frequency counter. The default unit is Hz

Return  The query returns the measurement result in scientific notation. If the frequency counter
Format is disabled, 0.0000000e+00 will be returned.

Example :MEASure:COUNter:VALue? /* The query returns 1.000004e+03*/

Related :MEASure:COUNter:SOURce
Command

‘MEASure:CLEar
Syntax  :MEASure:CLEar <item>

Description Clear one or all of the last five measurement items enabled.

Parameter Name Type Range Default
<item> Discrete {I| TEM1|ITEM2|ITEM3|ITEM4|ITEM5|ALL} --

Explanation U  You can use the :MEASure:ITEMcommand to enable the desired parameters of the
37 waveform parameters. Note that the last five parameters are determined
according to the order in which you turned them on and they will not change as you
delete one or more measurement items.

U  Youcansend the :MEASure:RECovecommand to recover the item (s) when a certain
item or all the items a re cleared.

Example :MEASure:CLEaiTEM1 [*Clear ITEM1*/

‘MEASure:RECover
Syntax  :MEASure:RECover <item>

Description Recover the measurement item which has been cleared.

Parameter Name Type Range Default
<item> Discrete {ITEM1]ITEM2|ITEM3|ITEM4|ITEM5|ALL} --

Explanation U  You can use the :MEASure:ITEMcommand to enable the desired parameters of the
37 waveform parameters. Note that the last five parameters are determined
according to the order in which you turned them on and they will not change as you
delete one or more measurement items.

U  You can serd the :MEASure:CLEarcommand to clear the items again after one or all
of the measurement items are recovered.
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:MEASure:ADISplay

Syntax  :MEASure:ADISplay <bool>
:MEASure:ADISplay?

Description Enable or disable the all measurement function, or query the status of the all
measurement function.

Parameter Name Type Range Default

<bool> | Bool {{1|ON}{0 |OFF} 0| OFF

Explanation 0  The all measurement function can measure the following 29 parameters of the
source at the same time:
Voltage Parameters: Vmax, Vmin, Vpp, Vtop, Vbase Vamp, Vupper, Vmid, Vlower,
Vavg, Vrms, Overshoot, Preshoot, Period Vrms, and Variance
Time Parameters: Period, Frequency, Rise Time, Fall Time, +Width, -Width, +Duty,
-Duty, tVmax, and tVmin
Other Parameters: +Rate, -Rate, Area, and Period Area

U The all measurement function can measure CH1, CH2, CH3 CH4, and the MATH
channel at the same time. You can send the :MEASure:AMSourcecommand to set
the source of the all measurement function.

Return  The query returns 1 or 0.

Format
Example :MEASure:ADISplay ON  /* Enable the all measurement function*/
:MEASure:ADISplay /* The query returns 1*/
:MEASure:AMSource
Syntax  :MEASure:AMSource <src>[,<src>[,<src>[,<src>]]]
:MEASure:AMSource?

Description Set or query the source(s) of the all measurement function.

Parameter Name | Type Range Default

<src> Discrete | {CHANnel1|]CHANnNel2|CHANnNel3|CHANNne|MATH} | CHANnell

Return  The query returns CHAN1 CHAN2 CHAN3 CHAN4 or MATH. Multiple sources are
Format separated by commas.

Example :MEASure:AMSourceCHANNnel,CHANnNel3  /* Set the sources of the all measurement
function to CH1 and CH3*/
:MEASure:AMSourcé€ /* The query returns CHAN1,CHAIS*/
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‘MEASure:SETup:MAX

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command s

:MEASure:SETup:MAX <value>
‘MEASure:SETup:MAX?

Set or query the upper limit of the threshold (expressed inthe percentage of amplitude) in
time, delay, and phase measurements.

Type

Integer

Name Range Default

<value> 7 to 95 90

U  The upper limit, middle point, and lower limit of the threshold (expressed in the
percentage of amplitude) are used to define the time, delay, and phase parameters.
Setting these values will affect the measurement results of the time, delay , and phase
parameters.

U  Setting the upper limit lower than the middle point will automatical ly reduce the
middle point to keep it lower than the upper limit .

The query returns an integer between 7 and 95.

:MEASure:SETup:MAX 95
:MEASure:SETup:MAX

:MEASure:SETup:MID
:MEASure:SETup:MIN
:MEASure:ITEM

/* Set the upper limit of the threshold to 95%*/
/* The query returns 95*/

:MEASure:SETup:MID

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command s

:MEASure:SETup:MID <valie>
:MEASure:SETup:MID?

Set or query the middle point of the threshold (expressed inthe percentage of amplitude)
in time, delay, and phase measurements

Type
Integer

Name Default

6 to 94 50

Range

<value>

0  The upper limit, middle point, and lower limit of the threshold (expressed in the
percentage of amplitude) are used to define the time, delay, and phase parameters.
Setting these values will affect the measurement results of the time, delay , and phase
parameters.

0  The middle point must be lower than the upper limitand greater than the lower limit.

The query returns an integer between 6 and 94.

:MEASure:SETup:MID89
:MEASure:SETup:MID?

:MEASure:SETup:MAX
:MEASure:SETup:MIN
:MEASure:ITEM

[* Set the middle point of the threshold to 89%*/
/*The query returns 89*/
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‘MEASure:SETup:MIN

Syntax

Description

Parameter

Expla nation

Return
Format

Example

Related
Command s

:MEASure:SETup:MIN <value>
:MEASure:SETup:MIN?

Set or query the lower limit of the threshold (expressed inthe percentage of amplitude) in
time, delay, and phase measurements

Type

Integer

Name Range Default

5to 93 10

<value>

U  The upper limit, middle point, and lower limit of the threshold (expressed in the
percentage of amplitude) are used to define the time, delay, and phase parameters.
Setting these values will affect the measurement results of the time, delay , and phase
parameters.

U  Setting the lower limit greater than the middle point will automatically increase the
middle point to keep it greater than the low er limit.

The query returns an integer between 5 and 93.

/* Set the lower limit of the threshold to 53%%*/
/* The query returns 53*/

:MEASure:SETup:MIN53
:MEASure:SETup:MIN?

:MEASure:SETup:MAX
:MEASure:SETup:MID
:MEASure:ITEM

‘MEASure:SETup:PSA

Syntax

Description

Parameter

Return
Format

Example

Related
Command

‘MEASure:SETup:PSA <source>
:MEASure:SETup:PSA?

Set or query source A of Phase ¥ 1t 2 and Phase ¥ 1f 2 measurements.

Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<source> | Discrete | D9|D10|D11|D12|D13|D14|D15| CHANnRell
CHANel1]CHANRNel2| CHANRel3|CHANnNel}

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHAN2 CHAN3 or CHAN4

‘MEASure:SETup:PSACHANnNel1
:MEASure:SETup:PSA

:MEASure:ITEM

/* Set source A of phase measurement to CH1*/
/* The query returns CHAN1*/
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‘MEASure:SETup:PS B
Syntax :MEASure:SETup:P8 <source>
:MEASure:SETup:P8?
Description Set or query source B of Phase ¥ 1¢ 2 and Phase ¥ 1f 2 measurements.
Parameter Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|
<source> | Discrete | D9|D10|D11|D12|D13|D14|D15| CHANnel2
CHANel1]CHANRNel2| CHANRel3|CHANnNel}
Return  The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
Format D15, CHAN1 CHANZ CHAN3 or CHAN4
Example :MEASure:SETup:P8 CHANnel2  /*Set source B of phase measurement to CH2*/
‘MEASure:SETup:P8? [* The query returns CHAN2*/
Related :MEASure:ITEM
Command

‘MEASure:SETup: DSA

Syntax

Description

Parameter

Return
Format

Example

Related
Command

‘MEASure:SETupDSA <source>
‘MEASure:SETUpbDSA?

Set or query source A of Delay F 1t 2and Delay ¥ 1t 2 measurements.

Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<source> | Discrete | D9|D10|D11|D12|D13|D14|D15| CHANnRell
CHANel1]CHANRel2|]CHANnNel3|CHANnNel}#

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHAN2 CHAN3 or CHAN4

:MEASure:SETupDSA CHANnell
‘MEASure:SETupDSA?

:MEASure:ITEM

/*Set source A of delay measurement to CH1*/
/* The query returns CHAN1*/

MS01000ZDS1000Z Programming Guide

2-121



RIGOL

Chapter 2 Command System

‘MEASure:SETup: DSB

Syntax

Description

Parameter

Return
Format

Example

Related
Command

‘MEASure:SETupDSB <source>
:MEASure:SETupbSB?

Set or query source B of Delay F1f 2and Delay ¥ 1 2 measurements.

Name Type Range Default
{D0|D1|D2|D3|D4|D5|D6|D7|D8|

<source> | Discrete | D9|D10|D11|D12|D13|D14|D15| CHANnel2
CHANel1]CHANRel2]CHANnNel3|CHANnNel}#

The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN] CHANZ2 CHAN3 or CHAN4

:MEASure:SETupDSB CHANnNel2
‘MEASure:SETupbSB?

:MEASure:ITEM

/*Set source B of delay measurement to CH2*/
[* The query returns CHAN2*/

:MEASure:STATistic:DISPlay

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command s

:MEASure:STATIstic:DISPlay <bool>
:MEASure:STATistic:DISPlay?

Enable or disable the statistic function, or query the status of the statistic function .

Name Type Range Default

<bool> Bool

{{1|ON}/{O|OFF} } O|OFF

When the statistic function is enabled, the oscilloscope makes statistic and displays the
statistic results of at most 5 measurement items that are turned on last.

The query returns 1 or 0.

/* Enable the statistic function */
[* The query returns 1*/

:MEASure:STATistic:DISPlay ON
:MEASure:STATIstic:DISPlag

:MEASure:STATIstic:MODE
:MEASure:STATIstic:RESet
:MEASure:STATistic:ITEM
:MEASure:ITEM
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:MEASure:STATistic:MODE

Syntax  :MEASure:STATisticMODE< mode>
:MEASure:STAistic: MODE?

Description Set or query the statistic mode.

Parameter Name Type Range Default

<mode> | Discrete {DIFFerence|EXTRemum} EXTRemum

Explanation U DIFFerence selectthe difference mode. The statistic results contain the current
value, average value, standard deviation, and counts.

U EXTRemum select the extremum mode. The statistic results contain the current
value, average value, minimum, and maximum.

U  Sending the :MEASure:STATIstic:DISPlaycommand can enable the statistic function.
When the statistic function is enabled, the oscilloscope makes statistic and displays
the statistic results of at most 5 measurement items that are turned on last.

Return  The query returns DIFF or EXTR
Format

Example :MEASue:STATisticMODEDIFFerence  /* Select the difference mode*/
:MEASure:STATisticMODE? /* The query returns DIFF*/

Related :MEASure:STATIstic:RESet
Command s .\\e A Sure:STATistic: TEM

:MEASure:STATistic:RESet
Syntax  :MEASure:STATistic:RESet
Description Clear the history data and make statistic again.
Related :MEASure:STATistic:DISPlay
Command S\ 1e ASure:STATistic:MODE
:MEASure:STATIstic:ITEM
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:MEASure:STATIstic:ITEM
Syntax  :MEASure:STATistic:ITEM <item>[,<src> [,<src>]]
:MEASure:STATIstic:ITEM? <type>,<item>[,<s rc>[,<src>]]

Description Enable the statistic function of any waveform parameter of the specified source, or query
the statistic result of any waveform parameter of the specified source.

Parameter Name Type Range Default

{VMAX|VMIN|VPPIVTOP|VBASe|VAMP|VAVG|
VRMS|OVERshoot|PREShodARea|MPAReh
PERiod|FREQuency|RTIMe|FTIMe|PWIDth|
<item> | Discrete | NWIDth|PDUTy|NDUTy|RDELay|FDELay]| --
RPHag|FPHasqdTVMAX|TVMIN|PSLEWrate|
NSLEWrate|VUPper|VMID|VLOWer|VARIlance
PVRM$PPULses|NPULses|PEDGes|NEDGes

<src> Discrete | Refer to Explanation

<tvoe> | Discrete {MAXimum|MINimum|CURRent|AVERages| B
yp DEViation}

Explanation U  [,<src> [,<src>]] sets the source of the parameter to be measured.

U  When <item> is PERiod FREQuency PWIDth, NWIDth, PDUTy NDUTy RDELay
FDELay RPHase, or FPHase the range of <src> is
{DO0|D1|D2|D3|D4|D5|D6|D7|D8|D9|D10|D11|D12|D13|D14|D15|CHAN nell|CHAN
nel2| CHANnel3|CHANNel4MATH]}.

When <item> is any of other measurement parameters, the range of <src> is
{CHANnNel1|CHANNel2| CHANNel3|CHANNe|MATH;} .

U  If the parameter to be measured only needs a single source (VMAX VMIN, VPR
VTOR VBASe VAMP VAVG VRMS OVERshoof MARea MPARea PREShoot PERIod
FREQuencyRTIMe, FTIMe, PWIDth, NWIDth, PDUTy NDUTy TVMAX, TVMIN,
PSLEWrate, NSLEWrate, VUPper, VMID/LOWer VARIance PVRMS PPULses,
NPULses,PEDGes,and NEDGe3, you only need to set a single source. If
[,<src> [,<src>]] is omitted, the source is the one selected by the :MEASure:SOURCce
command by default.

U  If th e parameter to be measured needs two sources (RDELay FDELay RPHaseg and
FPHasg, the command needs to include two sources; otherwise, the command is
invalid. If [,<src> [,<src>1]] is omitted, the sources are the ones selected by
the :MEASure:SETupDSA and :MEASure:SETupDSBor :MEASure:SETup:PSA
and :MEASure:SETup:P8 commands by default.

Return  The query returns the statistic result in scientific notation.
Format

Example :MEASure:STATIstic:ITEM VPEHANNel2 /* Enable the Vpp statistic function of CH2*/
:MEASure:STATistic:ITEM? MAXimum,VPP /* The query returns 9.120000e-01*/

2-124 MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System RIGOL

:MEASure:ITEM
Syntax  :MEASure:ITEM<item>[,<src> [,<src>]]
:MEASure:ITEM? <item>[,<src> [,<src>]]

Description Measure any waveform parameter of the specified source, or query the measurement
result of any waveform parameter of the specified source.

Parame ter Name Type Range Default

{VMAX|VMIN|VPP|VTOP|VBASe|VAMP|VAVG|
VRMS|OVERshoot|PREShodfjARea|MPARea|
PERiod|FREQuency|RTIMe|FTIMe|PWIDth|
<item> Discrete NWIDth|PDUTy|NDUTy|RDELay|FDELay]| -
RPHase|FPHasgTVMAX|TVMIN|PSLEWrate|
NSLEWrate|VUPper|VMID|VLOWHVARIance|
PVRM®PULses|NPULses|PEDGes|NEDGes

<src> Discrete Refer to Explanation

Explanation U [,<src> [,<src>]] sets the source of the parameter to be measured.

0  When <item> is PERiod FREQuency PWIDth, NWIDth, PDUTy NDUTy RDELay
FDELay RPHa®, or FPHase the range of <src> is
{D0|D1|D2|D3|D4|D5|D6|D7|D8|D9|D10|D11|D12|D13|D14|D15|CHAN nell|CHAN
nel2| CHANnel3|CHANNel4MATH]}.

When <item> is any of other measurement parameters, the range of <src> is
{CHANnNel1|CHANnNel2| CHANNel3|CHANNe|MATH;} .

U  Ifthe parameter to be measured only needs a single source (VMAX VMIN, VPR
VTOR VBASe VAMP VAVG VRMS OVERshoot MARea, MPAReaPREShoot PERIod
FREQuencyRTIMe, FTIMe, PWIDth, NWIDth, PDUTy NDUTy TVMAX, TVMIN,
PSLEWTrate, NSLEWrate, VUPper, VMID, V\@er, VARIance PVRMS PPULses,
NPULses,PEDGesand NEDGe$, you only need to set a single source. If
[,<src> [,<src>]] is omitted, the source is the one selected by the :MEASure:SOURce
command by default.

U Ifthe p arameter to be measured needs two sources (RDELay FDELay RPHase and
FPHasg, the command needs to include two sources; otherwise, the command is
invalid. If [,<src> [,<src>]] is omitted, the sources are the ones selected by
the :MEASure:SETupDSA and :MEASure:SETupDSBor :MEASure:SETup:PSA
and :MEASure:SETup:P8 commands by default.

Return The query returns the measurement result in scientific notation.
Format

Example :MEASure:ITEMOVERshoot,CHANnNel2 /* Enable the overshoot measurement of CH2/
:MEASure:ITEM? OVERshoot,CHANnel2 /* The query returns 8.888889e-03*/
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‘REFeren ce Commands

The :REFerencecommands are used to set the reference waveform parameters.

Command List:
:REFerence:DISPlay
:REFerence<n>:ENABIle

:REFerence<n>:SOURce

:REFerence<n>:VSCale

:REFerence<n>:VOFFset

:REFerence<n>:RESet

:REFerence<n>:CURRent
:REFerence<n>:SAVe

m- m m m m m M M I

:REFerence<n>:COLor

:REFerence:DISPlay
Syntax  :REFerence:DISPlay<bool>
:REFerence:DISPlay?

Description Enable or disable the REFfunction, or query the status of the REFfunction.

Parameter Name Type Range Default
<bool> Bool {{1]ON}{O|OFF} } 0|OFF
Return  The query returns 1 or 0.
Format
Example :REFerence:DISPlayON [*Enable the REF function*/

:REFerence:DISPlay? /* The query returns 1*/

:REFerence<n>:ENABIe
Syntax  :REFerence<n>:ENABIe <bool>
:REFerence<n>:ENABIle?

Description Enable or disable the specified reference channel,or query the status of the specified
reference channel.

Parameter Name Type Range Default
<n> Discrete {1]2]3|4/5]6]7]8]9]10} 1
Refl: 1|ON
<bool> Bool {{1|ON}|{O|OFF} } Others: O|OFF

Return  The query returns 1 or O.
Format

Example :REFerence:ENABleON /*Enable reference channel 1*/
:REFerence :ENABIe? [* The query returns 1*/

2-126 MS01000Z/DS1000Z Programming Guide



Chapter 2 Command System RIGOL

:REFerence<n>:SOURCce
Syntax :REFerence<n>:SOURce <source>
:REFerence<n>:SOURce?

Description Set or query the source of the current reference channel.

Parameter Name Type Range Default

<n> Discrete | {1|2]3|4|5]6]|7|8]|9|10} --

{D0|D1|D2|D3|D4|D5|D6|D7|D8|D9|D10|
<source> | Discrete | D11|D12|D13|D14|D15|CHANnell| CHANnRell
CHANDRel2|CHANRNel3|CHANNnelMATH}

Explanation Only channels currently enabled can be selected as the source ofthe current reference
channel.

Return Format The query returns DO, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14,
D15, CHAN1 CHANZ CHAN3 CHAN4 or MATH.

Example :REFerencd:SOURceCHANnNell  /*Set the source of reference channel 1 to CH1*/
:REFerence:SOURce [* The query returns CHAN1*/

:REFerence<n>:VSCale
Syntax  :REFerence<n>:VSCale <scale>
:REFerence<n>:VSCale?

Description Set or query the vertical scale of the specified reference channel. The unit is the
same as the unit of the source.

Parameter Name Type Range Default

<n> Discrete | {1|2]3]4/5]6|7|8]|9|10} --

Related to the probe ratio
<scale> Real When probe ratio is 1X: 1mV to 10V 100mvV
When probe ratio is 10X: 10mV to 100V

Explanation This command is valid only when the specified reference channel has stored
reference waveform. Otherwise, "No reference data!" will be displayed when
sending this command.

Return Format The query returns the vertical scale in scientific notation.

Example :REFerencd:VSCale2 /*Set the vertical scale of reference channel 1 to 2V*/
:REFerencd:VSCale&? [* The query returns 2.000000e+ 00*/

Related :REFerence<n>:SOURce
Command s -4 ANnel<n>:PROBe
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‘REFerence<n>:VOFFset
Syntax :REFerence<n>:VOFFset <offset>
:REFerence<n>:VOFFset?
Description Set or query the vertical offset of the specified reference channel. The unit is the
same as the unit of the source.
Parameter Name Type Range Default
<n> Discrete | {1]2]3|4|5|6|7|8|9|10} --
<offset> | Real (-10 x RefVerticalScalg to (10 x RefVerticalScalg | 0
Explanation RefVerticalScalerefers to the vertical scale of the reference channel.

Return Format

Example

Related
Commands

The query returns the vertical offset in scientific notation.

:REFerencd:VOFFset0.5 /*Set the vertical offset of reference channel 1 to
500mV*/

:REFerencd:VOFFsef /* The query returns 5.000000e-01*/

:REFerence<n>:SOURce

:REFerence<n>:VSCale

‘REFerence<n>:RESet

Syntax

Description

Parameter

:REFerence<n>:RESet

Reset the vertical scale and vertical offset of the specified reference channel to their
default values.

‘REFerence<n>:CURRent

Syntax
Description

Parameter

Explanation

Related
Command

Name Type Range Default
<n> Discrete | {1|2]3]4/5]6|7|8]|9|10} --
‘REFerence<n>:CURRent
Select the current reference channel.
Name Type Range Default
<n> Discrete | {1]2]3|4]5|6|7|8|9|10} 1

Only reference channels currently turned on can be selected as the current
reference channel.

:REFerence<n>:ENABIle
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‘REFerence<n>:SAVe
Syntax :REFerence<n>:SAVe

Description Store the waveform of the current reference channel to the internal memory as

reference waveform.

Parameter Name Type Range Default
<n> Discrete {1]2]3]4]5]6]7]8]9]10} --
Related :REFerence<n>:.CURRent
Command
:REFerence<n>:COLor
Syntax  :REFerence<n>:COLor <color>
‘REFeence<n>: COLor?
Description Set or query the display color of the current reference channel.
Parameter Name Type Range Default
<n> Discrete {1]2|3]4]5|6]7]8]9]10} --
<color> Discrete {GRAY|GREEnN|BLugMAGenta| ORANge} GRAY

Return Format The query returns GRAY GREE LBL, MAG or ORAN

Example :REFerencel:COLorGREEN /*Set the display color of reference channel 1 (the

current reference channel) to GREE/

:REFerencel: COLor? [* The query returns GREE/

Related :REFerence<n>:CURRent
Command
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[:SOURce [<n> ]] Commands

The [:SOURcq <n>]] commands are used to set the parameters of the built -in signal source. <n>can be 1
or 2 which denotes the corresponding built-in signal source channel. When <n> or :SOURcé<n>]is
omitted, the operation will be applied to source 1 by default. These commands are only applicable to
models with source channels of MSO10002/DS1000Z series.

Command List:
[[SOURcH <n> ]1:0UTPut[<n>][:STATe]

m m m m m m m m M M m ms m M M m M ms M M M M M e M

[SOURce[<n>]]

:OUTPut[<n>]:IMPedance

[:SOURCce[<n>]]

:FREQuency[:FI>Xed]

[:SOURce[<n>]]

:PHASe[:ADJust]

[:SOURce[<n>]]

:PHASeiNITiate

[:SOURCce[<n>]]

:FUNCtion[:SHAPe]

[:SOURCce[<n>]]

:FUNCtion:RAMP:SYMMetry

[:SOURce[<n>]]

:VOLTage[:LEVel][:IMMediate][:AMPLitude]

[:SOURCce[<n>]]

:VOLTage[:LEVel]:IMMediate]:OFFSet

[ SOURce[<n>]]

:PULSe:DCYCle

[:SOURce[<n>]]

:MOD[:STATe]

[:SOURce[<n>]]

:MOD:TYPe

[:SOURce[<n>]]

:MOD:AM:DEPTh]

[:SOURce[<n>]]

:MOD:AM:INTernal:FREQuency

[:SOURce[<n>]]

:MOD:FM:INTernal:FREQuency

[:SOURce[<n>]]

:MOD:AM:INTernal:FUNCtion

[:SOURce[<n>]]

:MOD:FM:INTernal:FUNCtion

[:SOURce[<n>]]

:MOD:FM:DEVlation]

[:SOURce[<n>]]

:APPLy?

[:SOURce[<n>]]

:APPLY:NOIS®

[SOURce[<n>]]

:APPLy:PULSe

[SOURce[<n>]]

:APPLY:RAMP

[:SOURce[<n>]]

:APPLy:SINusoid

[:SOURce[<n>]]

:APPLy:SQUare

[SOURce[<n>]]

:APPLY:USER
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[:SOURce [<n> ]]:OUTPut[<n>][:STATe]

Syntax  [:SOURc{<n> ][:OUTPut[<n>][:STATe] <bool>
[:SOURcd<n> ]]:OUTPut[<n>][:STATe]?
Description Turn on or off the output of the specified source channel, or query the status of the output
of the specified source channel
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1|2} performed on source 1 by
default
<bool> Bool {{1]ON}/{O]OFF} } 0|OFF
Explanation [:SOURcd<n>]] and :OUTPut[<n> ] are used to specify the source channel. The former
enjoys higher priority over the latter; namely if the former is omitted, the channel is
specified by the latter and if the former is not omitted, the channel is specified by the
former.
Return  The query returns OFFor ON.
Format
Example :OUTPutl [*Turn on the output of source 1*/
:OUTPut? /* The query returns ON*/
[:SOURce[<n>]] :OUTPut[<n>]:IMPedance
Syntax [:SOURce[<n>]] :OUTPut[<n>]:IMPedance <impedance>
[:SOURCce[<n>]] :OUTPut[<n>]:IMPedanc e?
Description Set or query the impedance of the specified source channel.
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1|2} performed on source 1 by
default
<impedance> | Discrete | {OMEG|FIFTy} OMEG
Explanation U [:SOURce[<n>1]] and :OUTPut [<n>] are used to specify the source channel. The
former enjoys higher priority over the latter, namely if the former is omitted, the
channel is specified by the latter and if the former is not omitted, the channel is
specified by the former.
0 OMEG highz; FIFTy. 5 0 n
Return  The query returns OMEGor FIFT.
Format
Example :OUTPut:IMPedanceFIFTy /*Set the output impedance of source 1to 5 0 *i

:OUTPut:IMPedance? /* The query returns FIFT*/
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[:SOURce[<n>]] :FREQuency[:FIX ed]
Syntax [:SOURce[<n>]] :FREQuency[:FIXed] <frequency>
[:SOURCce[<n>]] :FREQuency[:FIXed]?
Description  Set or query the output frequency of the specified source channel if the modulation is not
enabled or the carrier frequency if the modulation is enabled. The default unitis Hz
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1]|2} performed on source 1 by
default
Sine: 0.1Hzto 25MHz
Square 0.1Hz to 15MHz
Pulse 0.1Hzto 1MHz
<frequency> | Real Ramp: 0.1Hz to 100kHz 1kHz
Arbitrary waveform: 0.1Hz to
10MHz
Return  The query returns the frequency in scientific notation, such as 2.0000000e+05.
Format
Example :FREQuencyl000 /*Set the output frequency of source 1 to 1kHz*/
:FREQuency [* The query returns 1.0000000e+03*/
Related [:SOURce[<n>]] :MOD[:STATe]
Command s 1.5 Rece[<n>]] :MOD:TYPe
[:SOURce[<n>]] :PHASe[:ADJust]
Syntax  [:SOURce[<n>]] :PHASe[:ADJust] <phase>
[:SOURce[<n>]] :PHASe[:ADJust]?
Description Set or query the start phase of the specified source channel. The default unit is degree
).
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1]|2} performed on source 1 by
default
<phase> Red 0 to 360 0
Return  The query returns the start phase in scientific notation, such as 0.000000e+00.
Format
Example :PHASe90 /*Set the start phase of source 1 to 90°*/
:PHASe [* The query returns 9.000000e+01*/
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[:SOURce[<n>]] :PHASe: INITiate
Syntax [:SOURce[<n>]] :PHASe:INITiate

Description Execute the align phase operation.

Parameter Name Type Range Default

If omitted, the
[<n>] Discrete | {1]|2} operation is performed
on source 1 by default

Explanation When the align phase operation is performed, the instrument re-configures the two
channels to make them output with the specified frequency and phase.

For two signals whose frequencies are the same or in multiple, this operation will align
their phases. For example, assume Sourcel output a 1kHz, 5Vpp, 0° sine waveform and
Source2 outputs a 1kHz, 5Vpp, 180° sine waveform. Sample the two waveforms using
another oscilloscope and display them stably; you will see that the waveforms shown on
the oscilloscope do not always have a phase deviation of 180°. At this point, execute the
align phase operation and the waveforms shown on the oscilloscope will have a phase
deviation of 180° without any manual adjustment of the start phase of the generator.

[ [

Before Aligning Phase After Aligning Phase

[:SOURce[<n>]] :FUNCtion[:SHAPeg]
Syntax  [:SOURce[<n>]] :FUNCtion[:SHAPe] <wave>
[:SOURCce[<n>]] :FUNCtion[:SHAPe]?

Description Select or query the output waveform w hen the modulation of the specified source channel
is not enabled. Select or query the carrier waveform w hen the modulation is enabled. At
this point, if PULSe NOISe or DCis selected, the modulation will turn off automatically .

Parameter Name Type Range Default

If omitted, the
[<n>] Discrete | {1|2} operation is performed
on source 1 by default

{SINusoid|SQUare|RAMP|PULSe|
NOISe|DC|EXTernal|SINC|EXPRise|
EXPFall|ECG|GAUSs|LORentz|
HAVersing

<wave> Discrete SINusoid

Explanation U  EXTernal: arbitrary waveform

0 MS01000Z/DS1000Z provides 7 buikin waveforms: Sinc, Exp.Rise, Exp.Fall, ECG,
Gauss, Lorentz and Haversine

Return  The query returns SIN, SQU RAMP PULS NOIS, DC, EXT, SINC EXPR, EXPRCG GAUS,
Format LOR or HAV.

Example :FUNCtionSQUare  /*Set the output waveform of source 1 to square*/
:FUNCtion? [* The query returns SQU*/
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[:SOURce[<n>]]

Syntax

:FUNCtion:RAMP:SYMMetry

[:SOURCce[<n>]] :FUNCtion:RAMP:SYMMetry <val>
[:SOURCce[<n>]] :FUNCtion:RAMP:SYMMetry?

Description Set or query the ramp symmetry (the percentage that the rising period takes up in the
whole period) of the specified source channel.
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1]2} performed on source 1 by
default
<val> Real 0to 100 10
Return  The query returns the symmetry in scientific notation, such as 5.000000e+01.
Format
Example :FUNCtion:RAMP:SYMMetrp0 [* Set the ramp symmetry of source 1 to 50%%*/
:FUNCtion:RAMP:SYMMetry /* The query returns 5.000000e+01*/
Related [:SOURce[<n>]] :FUNCtion[:SHAPe]
Command
[:SOURce[<n>]] :VOLTage[:.LEVel][:IMMediate] [:AMPLitude]
Syntax  [:SOURce[<n>]] :VOLTage[:LEVel][:IMMediate][:AMPLitude] <Amplitude>
[:SOURCce[<n>]] :VOLTage[:LEVel][:IMMediate][:AMPLitude]?
Description Set or query the output amplitude of the specified source channel. The default unitis Vpp.
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1]2} performed on source 1 by
default
Related to the output
. impedance
<Ampliude> | Real HighzZ: 20mVpp to 5Vpp 5Vpp
5 0:n10mVpp to 2.5Vpp
Explanation You can use the [:SOURce[<n>]] :OUTPut[<n>]:IMPedance command to set the output
impedance.
Return  The query returns the amplitude in scientific notation, such as 1.0000000e+00.
Format
Example :VOLTage?2 [*Set the output amplitude of source 1 to 2V*/
:'VOLTage? /*The query returns 2.0000000e+00*/
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[:SOURce[<n>]] :VOLTage[:LEVel] [:IMMediate]:OFFSet
Syntax  [:SOURce[<n>]] :VOLTage[:.LEVel] [:IMMediate]:OFFSet <offset>
[:SOURCce[<n>]] :VOLTage[:LEVel] [IMMediate]:OFFSet?

Description Set or query the DC offset of the specified source channel. The default unitis Vpc.

Parameter Name Type Range Default

If omitted, the
operation is
performed on
source 1 by default

[<n>] Discrete | {1]|2}

Related to the output impedance and
amplitude
HighZ: (-2.5V + current amplitude/2) to
(2.5V - current amplitude/2)
5 0:A(-1.25V + current amplitude/2) to
(1.25V - current amplitude/2)

<offset> | Real Oi Vpe

Explanation U  You can use the [:SOURce[<n>]] :OUTPut[<n>]:IMPedance command to set the
output impedance.

0  You can use the [:SOURce[<n>]] :VOLTage[:LEVel][:IMMediate][:AMPLitude]
command to set the output amplitude .

Return  The query returns the DC offset in scientific notation, such as 1.0000000e+00.
Format

Example :VOLTageOFFSet0.5 /*Set the DC offset of source 1 to 500mV pc*/
:'VOLTage OFFSef? /* The query returns 5.0000000e-01*/

[: SOURce[<n>]] :PULSe:DCYCle
Syntax [:SOURce[<n>]] :PULSe:DCYCle <percent>
[:SOURce[<n>]] :PULSe:DCYCle?

Description Set or query the pulse duty cycle (the percentage that the high level takes up in the whole
period) of the specified source channel.

Paramet er Name Type Range Default

If omitted, the
operation is

[<n>] Discrete | {1]|2} performed on
source 1 by default
<percent> | Real 10 to 90 20

Return  The query returns the duty cycle in scientific notation, such as 5.000000e+01.
Format

Example :PULSe:DCY( 50 /*Set the pulse duty cycle of source 1 to 50%*/
:PULSe:DCYCle [* The query returns 5.000000e+01*/

Related [:SOURce[<n>]] :FUNCtion[:SHAPe]
Command
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[:SOURce[<n>]]

:MOD[:STATe]

Syntax  [:SOURce[<n>]] :MODI[:STATe] <bool>
[:SOURCce[<n>]] :MODI[:STATe]?
Description Enable or disable the modulation of the specified source channel, or query the status of
the modulation of the specified source channel.
Parameter Name Type Range Default
: If omitted, the operation is
[<n>] Discrete {112} performed on source 1 by default
<bool> Bool {{1|ON}|{0|OFF}} 0|OFF
Explanation U  The signal source of MSO1000ZDS1000Zprovides amplitude modulation (AM) and
frequency modulation (FM) which can be selected by sending the
[:SOURce[<n>]] :MOD:TYPecommand.
U  Sine, Square, Ramp, Built-in waveforms, or Arb waveform (except DC) can be used
as the carrier waveform.
i You can use the [:SOURce[<n>]] :MOD:AM:INTernal:FUNCtionor
[:SOURCce[<n>]] :MOD:FM:INTernal:FUNCtioncommand to selelct Sine, Square,
Triangle, or Noise as the modulating waveform.
Return  The query returns OFFor ON.
Format
Example :MOD ON /*Enable the modulation of source 1*/
:MOD? [* The query returns ON*/
Related [:SOURce[<n>]] :FUNCtion[:SHAPe]
Command
[:SOURce[<n>]] :MOD:TYPe
Syntax [:SOURce[<n>]] :MOD:TYPe <type>
[:SOURce[<n>]] :MOD:TYPe?
Description Set or query the modulation type of the specified source channel.
Parameter Name Type Range Default
. If omitted, the operation is
[<n>] Discrete {112} performed on source 1 by default
<type> Discrete {AM|FM} AM
Explanation 0  AM: amplitude modulation. The amplitude of the carrier waveform varies with the
amplitude of the modulating waveform.
FM frequency modulation. The frequency of the carrier waveform varies with the
amplitude of the modulating waveform.
U0  Sine, Square, Ramp, Builtin waveforms, or Arb waveform (except DC) can be used
as the carrier waveform.
0  You can use the [:SOURce[<n>]] :MOD:AM:INTernal:FUNCtionor
[:SOURCce[<n>]] :MOD:FM:INTernal:FUNCtioncommand to selelct Sine, Square,
Triangle, or Noise asthe modulating waveform.
Return  The query returns AM or FM.
Format
Example :MOD:TYPeAM /*Set the modulation type of source 1 to AM*/
:MOD:TYPe& /* The query returns AM*/
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[SOURce[<n>]] :MOD:AM [:DEPTh]
Syntax  [:SOURce[<n>]] :MOD:AM[:DEPTh] <depth>
[:SOURCce[<n>]] :MOD:AM[:DEPTh]?
Description Set or query the AM modulation depth (indicates the amplitude variation degree and is
expressed as a percentage) of the specified source channel.
Paramete r Name Type Range Default
. If omitted, the operation is
[<n>] Discrete | {1]2} performed on source 1 by default
<depth> Real 0to 120 100
Explanation In 0% modulation, the output amplitude is half of the carrier waveform amplitude.
In 100% modulation, t he output amplitude is equal to the carrier waveform amplitude.
In >100% modulation, envelop distortion which should be avoided in the real circuit will
occur and the output amplitude of the instrument would notexceed 5Vpp ( 50n
Return  The query returns an integer.
Format
Example :MOD:AM80 /*Set the AM modulation depth of source 1 to 80%*/
:MOD:AM? [* The query returns 80*/
[:SOURce[<n>]] :MOD:AM:INTernal:FREQuency
[:SOURce[<n>]] :MOD:FM:INTernal:FREQuency
Syntax  [:SOURce[<n>]] :MOD:AM:INTernal:FREQuency <frequency>
[:SOURCce[<n>]] :MOD:AM:INTernal:FREQuency?
[:SOURce[<n>]] :MOD:FM:INTernal:FREQuency <frequency>
[:SOURce[<n>]] :MOD:FM:INTernal:FREQuency?
Description Set or query the modulating waveform frequency of AM or FM of the specified source
channel. The default unitis Hz
Parameter Name Type Range Default
. If omitted, the operation is
[<n>] Discrete | {1[2} performed on source 1 by default
<frequency> | Real 1Hz to 50kHz 1kHz
Explanation U  Sending the [SOURce[<n>]] :MOD:TYPecommand can set the modulation type.
0  AM: amplitude modulation. The amplitude of the carrier waveform varies with the
amplitude of the modulating waveform.
FM: frequency modulation. The frequency of the carrier waveform v aries with the
amplitude of the modulating waveform.
0  Sending [SOURce[<n>]] :MOD:AM:INTernal:FUNCtionor
[:SOURCce[<n>]] :MOD:FM:INTernal:FUNCtioncan selelct Sine, Square, Triangle, or
Noise asthe modulating waveform.
Return  The query returns an integer.
Format
Example :MOD:AM:INTernal:FREQuencyl00 /*Set the modulating waveform frequency of AM

of source 1 to 100Hz*/

:MOD:AM:INTernal:FREQuency /* The query returns 100%/
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[:SOURce[<n>]] :MOD:AM:INTernal:FUNCtion
[:SOURce[<n>]] :MOD:FM:INTernal:FUNCtion
Syntax  [:SOURce[<n>]] :MOD:AM:INTernal:FUNCtion <wave>
[:SOURCce[<n>]] :MOD:AM:INTernal:FUNCtion?
[:SOURCce[<n>]] :MOD:FM:INTernal:FUNCtion <wave>
[:SOURCce[<n>]] :MOD:FM:INTernal:FUNCtion?

Description Set or query the modulating waveform of AM or FM of the specified source channel.

Parameter Name Type Range Default
If omitted, the
[<n>] Discrete | {1|2} operation is
performed on source
1 by default

<wave> | Discrete | {SINusoid|SQUare[TRlangle]NOISe} | SINusoid

Explanation i  Sine (SINusoid), Square (SQUarg, Triangle (TRIlangle), or Noise (NOIS€) can be
selected asthe modulating waveform. You can set the frequency of the modulating
waveform by sending [:SOURce[<n>]] :MOD:AM:INTernal:FREQuencyor
[:SOURCce[<n>]] :MOD:FM:INTernal:FREQuency

i  Sending the [SOURce[<n>]] :MOD:TYPecommand can set the modulation type.

U  AM: amplitude modulation. The amplitude of the carrier waveform varies with the
amplitude of the modulating waveform.
FM: frequency modulation. The frequency of the carrier waveform varies with the
amplitude of the modulating waveform.

Return  The query returns SIN, SQU TRI, or NOIS,
Format

Example :MOD:AM:INTernal:FUNCtionSQUare  /*Set the modulating waveform of AM of
source 1 to square*/
:MOD:AM:INTernal:FUNCtior? [* The query returns SQU*/
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[:SOURce[<n>]]

Syntax

:MOD:FM [:DEVlation]
[:SOURCce[<n>]] :MOD:FM[:DEVIation] <dev>
[:SOURce[<n>]] :MOD:FM[:DEVIation]?

Description  Set or query the FM frequency deviation of the specified source channel. The default unit
is Hz.
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1]2} performed on source 1 by
default
<dev> Real OHz to the carrier waveform 1kHz
frequency
Explanation U Sending [:SOURCce[<n>]] :FREQuency[:FIXed] can set the carrier waveform
frequency and sending [:SOURce[<n>]] :MOD:FM:INTernal:FREQuencycan set the
FM modulation frequency.

U  When the modulating waveform amplitude reache s its maximum, the carrier
waveform frequency increases by the "frequency deviation". When the modulating
waveform amplitude reaches its minimum, the carrier waveform frequency
decreasesby the "frequency deviation".

U  You can only set the FM frequency deviation when the modulation type of the
specified signal source channel isset to FM.

Return  The query returns an integer.
Format
Example :MOD:FM100 /*Set the FM frequency deviation of source 1 to 100Hz*/
:MOD:FM? /* The query returns 100*/
[[SOURce[<n>]] :APPLy?
Syntax  [:SOURce[<n>]] :APPLy?
Description Query the output configurations of the specified source channel.
Parameter Name Type Range Default
If omitted, the operation is
[<n>] Discrete | {1|2} performed on source 1 by
default
Return  The query returns the output configurations in "<waveform
Format name>,<frequency>,< amplitude>,< offset>,< start phase>" format. If the
corresponding parameter does not exist, it will be replaced by "DEF".
Example :APPLy?  /*The query returns SIN,1000.000000,1.000000,0.000000,0.000000%/
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[SOURce[<n>]] :APPLy:NOIS e
[:SOURce[<n>]] :APPLy:PULSe
[[SOURce[<n>]] :APPLy:RAMP
[:SOURce[<n>]] :APPLy:SINusoid
[:SOURce[<n>]] :APPLy:SQUare
[SOURce[<n>]] :APPLy:USER
Syntax  [:SOURce[<n>]] :APPLy:NOISe [<amp>[,<offset>]]
[:SOURce[<n>]] :APPLy:PULSe [<freq>[,<amp>[,<offset>[, <phase>]]]]
[:SOURCce[<n>]] :APPLy:RAMP [<freg>[,<amp>[,<offset>[,<phase>]]]]
[:SOURce[<n>]] :APPLy:SINusoid [<freq>[,<amp>[,<offset>[,<phase>]]]]
[:SOURce[<n>]] :APPLy:SQUare [<freq>[,<amp>[,<offset>[,<phase>]]]]
[:SOURce[<n>]] :APPLY:USER [<freq>[,<amp>[,<offset>[,<ph ase>]]]]
Description Configure the specified source channel to output a signal with the specified waveform and
parameters.
Parameter Name Type Range Default
If omitted, the
. operation is
[<n>] Discrete | {1]|2} performed on
source 1 by default
Sine: 0.1Hz to 25MHz
Square: 0.1Hz to 15MHz
<freg> Real Pulse: 0.1Hz to 1MHz 1kHz
Ramp: 0.1Hz to 100kHz
Arbitrary waveform: 0.1Hz to 10MHz
Related to the output impedance
<amp> Real HighzZ: 20mVpp to 5Vpp 5Vpp
5 0:n10mVpp to 2.5Vpp
Related to the output impedance and
amplitude
HighZ: (-2.5V + current amplitude /2) to o
<offset> | Real (2.5V - current amplitude/2) OF Voc
5 0:A(-1.25V + current amplitude /2) to
(1.25V - current amplitude/2)
<phase> | Real 0° to 360° 0°

Explanation u

These commandsare used to select the waveform shape.

NOISe select Noise

PULSe select Pulse

RAMP select Ramp

SINusoid: select Sine

SQUare select Square

USER select Arbitrary waveform

0 <freg>: set the frequency of the specified waveform (Noise does not have this
parameter). The default unitis Hz
<amp> : set the amplitude of the specified waveform. The default unit is Vpp;
<offset> : set the DC offset of the specified waveform. The default unitis Vp;
<phase>: set the start phase of the specified waveform (Noise does not have this
parameter). The default unit is degree (°).
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