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Document Overview

This manual guides users to control RIGOL DS1000Z series digital oscilloscope remotely by programming
using SCPI commands through the remote interface. DS1000Z can build communication with PC through
USB, LAN or GPIB (option).

Main Topics in this Manual:

Chapter 1 Programming Overview
This chapter introduces how to build the remote communication between DS1000Z series digital
oscilloscope and PC, remote control method as well as brief introduction 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, LabVIEW, Matlab, Visual Basic 6.0
and Visual C++ 6.0.

Tip
For the newest version of this manual, please download it from www.rigol.com.

Format Conventions in this Manual:

1. Button
The function key at the front panel is denoted by the format of “Button Name (Bold) + Text Box” in the
manual, for example, Utiliti denotes the “Utility” key.

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 “->” in the manual. For example, >
System denotes pressing |Utility| at the front panel and then pressing System.

Content Conventions in this Manual:

DS1000Z series include the following models. Unless otherwise noted, this manual takes DS1104Z-S as an
example to illustrate the command system of DS1000Z series.

Model Analog Bandwidth | Channel Number | Source Channel Number
DS1104Z 100 MHz 4 None

DS1074Z 70 MHz 4 None

DS1104Z-S | 100 MHz 4 2

DS1074Z-S | 70 MHz 4 2
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Chapter 1 Programming Overview

This chapter introduces how to build the remote communication between the PC and instrument and
provides an overview of the syntax, symbol, parameter type and abbreviation rules of the SCPI commands.

Main topics of this chapter:

€ To Build Remote Communication

€ Remote Control Methods

€ SCPI Command Overview

DS1000Z Programming Guide 1-1
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Chapter 1 Programming Overview

To Build Remote Communication

This oscilloscope can build communication with PC through USB, LAN or GPIB (option) interface. This
section will introduces detailly how to control the oscilloscope remotely through USB interface using Ultra

Sigma.

Operation Steps:

1.

Install the Ultra Sigma common PC software
Download the Ultra Sigma common PC software from www.rigol.com or acquire it from the resource
CD supplied with the accessories and install it according to the instructions.

(1) Connect the devices

Connect the instrument and PC and configure the interface parameters of the instrument
DS1000Z can build communication with PC through USB, LAN or GPIB (option) interface. This manual
takes USB as an example.

Connect the USB DEVICE interface at the real panel of the oscilloscope and the USB Host interface

of the PC using USB cable.

Install the USB driver

This oscilloscope is a USBTMC device. Assuming that your PC has already been installed with

Ultra Sigma, after you connect the oscilloscope to the PC and turn both on for the first time (the
oscilloscope is automatically configured to USB interface), the New Hardware Wizard as shown
in the figure below is displayed on the PC. Please install the “USB Test and Measurement Device”

Found New Hardware Wizard

This wizard helps you install software for:

USE Test and Meazurement Device

Z'\'J If your hardware came with an installation CD
“4E2 or Hoppy disk, insert it now.

‘what do you want the wizard to do?

() Install the software automaticaly [Recommended)
stall from a list or specific location [Advance 1

Click Mext to continue. 2

l et > | Cancel

Found New Hardware Wizard

Please choose your search and installation options.

() Search far the best driver in these locations.

Uze the check boxes below ta limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

@'l search. | will choose the driver to inD 3

Choose thiz option to select the device driver from a list. Windows does nat guarantee that
the driver you chooze will be the best match for your hardware.

4

< Back " Mest > ][ Cancel

driver following the directions in the wizard. The steps are as follows.

1-2
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Found New Har dware Wizard
Select the device driver you want to install for this hardware. .

Select the manufacturer and model of your hardware device and then click Mest. [f you
% have a dizk that containg the driver you want ta ingtall, click Have Digk.

Show compatible hardware

fodel 5

USE Test and b

& This driver is not digitally signed!

Tell me why diiver signing is important 6

[ < Back IH Mext > Il[ Cancel ]

Found New Har dware Wizard
Please wait while the wizlird installs the software. .. .

% USE Test and Measurament Device

£ £

Handware Update Wizard

Completing the Hardware Update
Wizard

The wizard hasz finizhed installing the software for:

? USE Test and Measzurement Device

Click. Finizh to close the wizard. 7

([_Fiish ]|

(3) Search device resource
Start up the Ultra Sigma and the software will automatically search for the oscilloscope
resources currently connected to the PC. You can also click w to search the resources.
During the search, the status bar of the software is as shown in the figure below.

DS1000Z Programming Guide 1-3
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(4) View the device resource
The resources found will appear under the “RIGOL Online Resource” directory and the model
number and USB interface information of the instrument will also be displayed as shown in the

figure below.

i T

&4 SISm/MA

LAN
USB-TMC
IVl Config

N

..... IriwerContro

- Other Online Resource

areh USETMC instrument.

(5) Communication test
Right click the resource name “DS1104Z (USBO::0x1AB1::0x04CE::DS1T0000000006::INSTR)” to

select “SCPI Panel Control” to turn on the remote command control panel (as shown in the figure
below) through which you can send commands and read data.

= D51104Z (USBO: : 0x1AB1: : 0x04CE: : DS1T00000006: : TRSTR) 2013-4-26 15:27:42. 447 =13

‘) I Send Command I Bead Respomnse I Send & Read

Hiztory Display Current Return Value Current Beturn Walue Graph

cted to: USEOD::Ox1AE1l::0x04CE: :DS1TOO00000E : . THSTR

21104Z, DS1TOO00000G, 00, 01, 00

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 introductions in Chapter 3 Programming Demos.

2. Send SCPI Commands via the PC Software
You can control the oscilloscope remotely by sending SCPI commands via the PC software (Ultra Sigma)
provided by RIGOL. Besides, you can also control the instrument using the “Measurement &
Automation Explorer” of NI (National Instruments Corporation) or the “Agilent 10 Libraries Suite” of
Agilent (Agilent Technologies, Inc.).

1-4 DS1000Z Programming Guide
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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 488.2 and conforms to various standards
(such as the floating point operation rule in IEEE754 standard, 1SO646 7-bit coded character for
information interchange (equivalent to ASCIl programming)). This section introduces the syntax, symbols,
parameters and abbreviation rules of the SCPI commands.

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 and parameter are separated by "space".

For example,
:ACQuire:TYPE <type>
:ACQuire:TYPE?

ACQuire is the root keyword of the command. TYPE is the second-level keyword. The command string starts
with ":" which separates the multiple-level keywords. <type> represents the parameters available for
setting. "?" represents query. The command :ACQuire:TYPE and parameter <type> are separated by space.

""is generally used for separating multiple parameters contained in the same command, for example,
:TRIGger:PATTern:PATTern <patternl>,<pattern2>,<pattern3>,<pattern4>

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.
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Parameter Type

1.

Bool

The parameter could be OFF, ON, 0 or 1. For example,
:MEASure:ADISplay <bool>

:MEASure:ADISplay?

Wherein,

<bool> can be set to {{O]OFF}|{1|ON}}.

The query returns 0 or 1.

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).

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.

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 1.600000e-08 (namely 16ns) to 0.1e+02 namely 10s).
The query returns a real number in scientific notation.

ASCII String

The parameter should be the combinations of ASCII characters.
For example,

:SYSTem:OPTion:INSTall <license>

Wherein,

<license> can be set to PDUY9N9QTS9PQSWPLAETRD3UJHYA.

Command Abbreviation

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

1-6
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Chapter 2 Command System

This chapter introduces the syntax, function, parameter and using instruction of each DS1000Z command.

Main topics of this chapter:
:AUToscale

:CLEar

:RUN

:STOP

:SINGle

:TFORce

:ACQuire Commands

:CALibrate Commands

:CHANnel<n> Commands

:CURSor Commands

:DISPlay Commands

IEEE488.2 Common Commands
:MATH Commands

:MASK Commands

:MEASure Commands

:REFerence Commands
[:SOURce[<n>]] Commands (DS1000Z-S Only)

:SYSTem Commands

:TIMebase Commands

:TRIGger Commands

L 2K IR R R JER N JNE Z2BE JER B R 2EE JER R 2R JBR N R R 2NN 2

:WAVeform Commands

Note:

1. Unless otherwise noted, this manual takes DS1104Z-S as an example to introduces the commands.

2. For parameter setting commands (for example, time, frequency, amplitude and etc.), the oscilloscope
can only accept numbers and set the parameters using default units and can not recognize the units
following the parameters. For the default units of each parameter, please refer to the description in
each command listed following.
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:AUToscale
Syntax :AUToscale
Description Enable the waveform auto setting function. The oscilloscope will automatically adjust the

Explanation

:CLEar

Syntax

Description

Related
Command

‘RUN
:STOP

Syntax

Description

Explanation

vertical scale, horizontal timebase and trigger mode according to the input signal to
realize optimum waveform display. This command is equivalent to press the key at
the front panel.

»  Theoretically, waveform auto setting function requires that the frequency of sine can
not be lower than 41Hz, the duty cycle should be greater than 1% as well as the
amplitude must be greater than 20mVpp for square.

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

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

:CLEar

Clear all the waveforms on the screen. If the oscilloscope is in RUN state, waveform will
still be displayed. This command is equivalent to press the CLEAR]| key at the front panel.

:DISPlay:CLEar

:RUN
:STOP

The :RUN command makes the oscilloscope starting running and the :STOP command
makes the oscilloscope stopping running. These commands are equivalent to press the

RUN/STOP) key at the front panel.

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

2-2
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:SINGle

Syntax :SINGle

Description Set the oscilloscope to single trigger mode. This command is equivalent to the following
two operations: pressing the SINGLE| key at the front panel, sending
the :TRIGger:SWEep SINGle command.

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

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

Related :TFORce
Command ‘RUN

:STOP

:TFORce

Syntax :TFORce

Description Generate a trigger signal forcefully. This command is only applicable to normal and single
trigger mode (see the :TRIGger:SWEep command) and is equivalent to press the FORCE
key at the front panel.

Related :TRIGger:SWEep
Command
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:ACQuire Commands

:ACQuire commands are used to set or query the memory depth, acquisition mode and the current sample
rate of the oscilloscope as well as to set the number of averages under average acquisition mode.
Command List ™ :

€ :ACQuire:AVERages

€ :ACQuire:MDEPth

¢ :ACQuire:TYPE

€ :ACQuire:SRATe?

Notel: 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.

:ACQuire:AVERages
Syntax :ACQuire:AVERages <count>
:ACQuire:AVERages?

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

Parameter Name Type Range Default

<count> Integer | 2" (nis an integer and ranges from 1 to 10) 2

Explanation > You can sent the :ACQuire:TYPE command to set the acquisition mode.

» In average acquisition mode, the greater the number of averages is, the lower the
noise will be and the higher the vertical resolution will be but the slower the
response of the displayed waveform to the waveform changes will be.

Return The query returns an integer between 2 and 1024.
Format

Example :ACQuire:AVERages 128 /*Set the number of averages to 128*/
:ACQuire:AVERages? /*The query returns 128*/

Related :ACQuire:TYPE

Command
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:ACQuire:MDEPth

Syntax :ACQuire:MDEPth <mdep>
:ACQuire:MDEPth?

Description 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).

Parameter _Name Type Range Default

<mdep> Discrete | Refer to the Explanation AUTO

Explanation »

When a single channel is on: {AUTO|12000]120000]1200000]12000000]24000000}
When dual channels are on: {AUTO|6000|60000]600000|6000000|12000000}
When four channels are on: {AUTO|3000|30000|300000]|3000000|6000000}
Wherein, 24000000, 12000000 and 6000000 are optional.

The relationship among the memory depth, sample rate and waveform length is
satisfied with the following equation:

Memory Depth = Sample Rate x Waveform Length
Wherein, the Memory Depth can be set using the :ACQuire:MDEPth command and
the Waveform Length is the product of the horizontal timebase (set by
the :TIMebase[:MAIN]:SCALe command) and the number of the horizontal scales
(12 for DS1000Z).
When AUTO is selected, the oscilloscope will select the memory depth automatically
according to the current sample rate.

Return The query returns the actual number of points (integer) or AUTO.

Format

Example :ACQuire:MDEPth 12000 /*Set the memory depth to 12000*/
:ACQuire:MDEPth? /*The query returns 12000*/

Related :ACQuire:SRATe?

Command

:TIMebase[:MAIN]:SCALe
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:ACQuire:TYPE
Syntax :ACQuire:TYPE <type>
:ACQuire:TYPE?

Description Set or query the acquisition mode when the oscilloscope samples.

Parameter _Name Type Range Default

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

Explanation »

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.

AVERages: in 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 senting the:ACQuire:AVERages
command. The greater the number of averages is, the lower the noise will be and the
higher the vertical resolution will be but the slower the response of the displayed
waveform to the waveform changes will be.

PEAK (Peak Detect): in this mode, the oscilloscope acquires the maximum and
minimum values of the signal within 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 higher than the
storage rate of the acquisition memory.

Return The query returns NORM, AVER, PEAK or HRES.

Format

Example :ACQuire:TYPE AVERages /*Select the average acquisition mode*/
Related :ACQuire:AVERages

Command

2-6
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:ACQuire:SRATe?
Syntax :ACQuire:SRATe?
Description Query the current sample rate. The default unit is Sa/s.

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

»  The relationship among the memory depth, sample rate and waveform length is
satisfied with the following equation:
Memory Depth = Sample Rate x Waveform Length
Wherein, the Memory Depth can be set using the :ACQuire:MDEPth command and
the Waveform Length is the product of the horizontal timebase (set by
the :TIMebase[:MAIN]:SCALe command) and the number of the horizontal scales
(12 for DS10002).

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

Example :ACQuire:SRATe? /*The query returns 2.000000e+09*/
Related :ACQuire:MDEPth
Command .1\ 1ehase[:MAIN]:SCALe

:CALibrate Commands

Command List:
€ :CAlibrate:QUIT
€ :CALibrate:STARt

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

Related :CALibrate:STARt
Command

:CALibrate:STARt
Syntax :CALibrate:STARt
Description The oscilloscope starts to execute self-calibration.

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

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

»  The functions of most of the keys are disabled during the self-calibration. You can
sent the :CALibrate:QUIT command to quit the self-calibration.

Related :CALibrate:QUIT
Command
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:CHANnNel<n> Commands

:CHANnel<n> commands are used to set or query the vertical system parameters, such as bandwidth limit,
coupling, vertical scale and vertical offset.
Command List:

:CHANnel<n>:BWLimit
:CHANnel<n>:COUPIing
:CHANnel<n>:DISPlay
:CHANnel<n>:INVert
:CHANnel<n>:OFFSet
:CHANnel<n>:RANGe
:CHANnel<n>:TCAL
:CHANnel<n>:SCALe
:CHANnel<n>:PROBe
:CHANnel<n>:UNITs
:CHANnel<n>:VERNier

L 2K 2BR JBR JEK JEE JER N 2R JNR NN 2

:CHANnNnel<n>=>:BWLimit
Syntax :CHANnel<n>:BWLimit <type>
:CHANnel<n>:BWLimit?

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

Parameter Name Type Range Default
<n> Discrete {1]2]3|4} -
<type> Discrete {20M|OFF} OFF

Explanation > OFF: 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 that exceed 20
MHz are attenuated.

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

Return The query returns 20M or OFF.
Format

Example :CHANnell:BWLimit 20M /*Enable the 20MHz bandwidth limit*/
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:CHANnNel<n>:COUPIing

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnel<n>:COUPIling <coupling>
:CHANnel<n>:COUPIing?

Set or query the coupling mode of the specified channel.

Name Type Range Default
<n> Discrete {1|2]3]4} —
<coupling> Discrete {AC|DC|GND} DC

» AC: the DC components of the signal under test are blocked.

> DC: the DC and AC components of the signal under test can both pass the channel.
» GND: the DC and AC components of the signal under test are both blocked.

The query returns AC, DC or GND.

:CHANnNel1:COUPling AC /*Select AC coupling mode*/

:CHANNnel<n>:DISPlay

Syntax

Description

Parameter

Return
Format

Example

:CHANnel<n>:DISPlay <bool>
:CHANnel<n>:DISPlay?

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

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

CH1: 1|ON
<bool> Bool {{O|OFF}|{1|ON}} Others:l 0|OFF

The query returns 0 or 1.

:CHANnNel1:DISPlay ON /*Enable CH1*/

:CHANnNnel<n>:INVert

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CHANnel<n>:INVert <bool>
:CHANnel<n>:INVert?

Enable or disable the inverted display mode of the specified channel or query the status of
the inverted display mode of the specified channel.

Name Type Range Default
<n> Discrete {1]2]3|4} —
<bool> Bool {{O0]OFF}|{1|ON}} 0|OFF

When the inverted display mode is enable, the oscilloscope displays the waveform
inverted taking the vertical offset horizontal line as reference.

The query returns 0 or 1.

:CHANnel1:INVert ON /*Enable the inverted display mode of CH1*/

DS1000Z Programming Guide
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:CHANnNel<n>:0OFFSet

Syntax :CHANnel<n>:OFFSet <offset>
:CHANnel<n>:0OFFSet?

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

Parameter Name Type Range Default

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

Be dependent on the current vertical scale and
probe ratio. When the probe ratio is 1,

<offset> | Real vertical scale=500mV/div: -100V to +100V ov
vertical scale<500mV/div: -2V to +2V
Return The query returns the vertical offset in scientific notation.
Format
Example :CHANnell:OFFSet 0.01 /*Set the vertical offset of CH1 to 10mV*/
:CHANnNel1:0FFSet? /*The query returns 1.000000e-02*/
:CHANnNel<n>:RANGe
Syntax :CHANnel<n>:RANGe <range>
:CHANnel<n>:RANGe?
Description Set or query the vertical range of the specified channel. The default unit is V.
Parameter Name Type Range Default
<n> Discrete {1]2]3|4} —
Be dependent on the current vertical scale and
<range> | Real probe ratio. When the probe ratio is 1, 8V
8mV to 80V

Explanation This command indirectly modifies the vertical scale of the specified channel (vertical
range=8*vertical scale). The vertical scale can be set by the :CHANnel<n>:SCALe
command.

Return The query returns the vertical range in scientific notation.

Format
Example :CHANnell:RANGe 8 /*Set the vertical range of CH1 to 8V*/
:CHANnNel1:RANGe? /*The query returns 8.000000e+00*/
Related :CHANnel<n>:SCALe
Command
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:CHANnNnel<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

Explanation

Return
Format

Example

Related
Command

Name Type Range Default
<n> Discrete {1|2]3]4} —
<val> Real -100ns to 100ns 0.00ns

The <val> parameter can only be set to specific values in specified step. If the parameter
you sent is not one of the values that can be set, the parameter will be set automatically
to the nearest value. The step varies with the horizontal timebase (set by

the :TIMebase[:MAIN]:SCA

_e command).

Horizontal Timebase

Step of Delay Calibration Time

5ns 100ps
10ns 200ps
20ns 400ps
50ns 1ns
100ns 2ns
200ns 4ns
500ns 10ns
1us and above 20ns

The query returns the delay calibration time in scientific notation.

:CHANNel1:TCAL 0.00002

:CHANnNel1:TCAL?

:TIMebase[:MAIN]:SCALe

/*Set the delay calibration time to 20ns*/
/*The query returns 2.000000e-05*/

DS1000Z Programming Guide
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:CHANnNel<n>:SCALe
Syntax :CHANnel<n>:SCALe <scale>
:CHANnel<n>:SCALe?

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

Parameter Name Type Range Default
<n> Discrete | {1]2]3]4} —
<scale> | Real Be dependent on the current probe ratio. 1V (the probe
probe ratio = 1: 1mV to 10V ratio is 10)
probe ratio = 10 (default): 10mV to 100V

Explanation > The range of the vertical scale is dependent on the current probr ratio (set by
the :CHANnel<n>:PROBe command). Because the default probe ratio of DS1000Z is
10, the default value of <scale> is the value when the probe ratio is 10.

> 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 1mV, 2mV, 5mV, 10mV, ...,
10V. When the fine adjustment is on, you can further adjust the vertical scale within
a relatively smaller range to improve 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 amplitude of waveform display to view signal details.

Return The query returns the vertical scale in scientific notation.
Format

Example :CHANnell:SCALe 1  /*Set the vertical scale of CH1 to 1V*/
:CHANnel1:SCALe?  /*The query returns 1.000000e+00*/

Related :CHANnel<n>:PROBe
Command

:CHANnel<n>:VERNier

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

Description Set or query the probe ratio of the specified channel.

Parameter Name Type Range Default

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

<atten> | Discrete | {0.01]0.02]0.05|0.1]0.2|0.5]1]2]5]10|20]50]1 | 10
00]200]500]1000}

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

»  Setting probe ratio will affect the range of current vertical scale.

Return The query returns the probe ratio in scientific notation.
Format

Example :CHANnell:PROBe 10 /*Set the probe ratio to 10*/
:CHANnel1:PROBe? /*The query returns 1.000000e+01*/

Related :CHANnel<n>:SCALe
Command
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:CHANnNnel<n>:UNITs
Syntax :CHANnel<n>:UNITs <units>
:CHANnel<n>:UNITs?
Description Set or query amplitude unit displayed 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:UNITs VOLTage /*Set the amplitude unit displayed of CH1 to V*/

:CHANnNel<n>:VERNier
:CHANnel<n>:VERNier <bool>

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:CHANnel<n>:VERNier?

Enable or disable the fine adjustment of the vertical scale of the specified channel, or
query the fine adjustment status of the vertical scale of the specified channel.

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

By default, the fine adjustment is off. At this point, you can only set the vertical scale in
1-2-5 step, namely 1mV, 2mV, 5mV, 10mV...10V. When the fine adjustment is on, you can
further adjust the vertical scale within a relatively smaller range to improve 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 amplitude of waveform display to view
signal details.

The query returns 0 or 1.

:CHANnNel1:VERNier ON

:CHANnel<n>:SCALe

/* Enable the fine adjustment of the vertical scale of CH1*/

DS1000Z Programming Guide
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:CURSor Commands

:CURSor commands are used to measure the X-axis value (such as time) and Y-axis value (such as voltage)
of the waveform displayed in the screen.

Command List:

¢ :CURSor:MODE

:CURSor:MANual

:CURSor:TRACkK

:CURSor:AUTO:ITEM

:CURSor:XY

* 6 0 0

:CURSor:MODE

Syntax :CURSor:MODE <mode>
:CURSor:MODE?

Description Set or query the cursor measurement mode.

Parameter _Name Type Range Default

<mode> Discrete {OFF]MANual] TRACKJAUTO|XY} OFF

Explanation OFF: disable the cursor measurement function.
MANual: enable the manual cursor measurement mode.
TRACK: enable the track cursor measurement mode.

AUTO: enable the auto cursor measurement mode.

V V V V V

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, TRAC, AUTO or XY.
Format

Example :CURSor:MODE MANual /*enable the manual cursor mode*/
Related :CURSor:MANual
Command o psor-TRACK
:CURSor:XY
:TIMebase:MODE
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:CURSor:MANual

Command List:

L K IR R R JBE JER 2B 2R 2BE JER B R JER R 2

:CURSor:MANual:TYPE

:CURSor:MANual:SOURce

:CURSor:MANual:TUNit

:CURSor:MANual:VUNIt

:CURSor:MANual:AX

:CURSor:MANual:BX

:CURSor:MANual:AY

:CURSor:MANual:BY

:CURSor:MANual:AXValue?

:CURSor:MANual:AYValue?

:CURSor:MANual:BXValue?

:CURSor:MANual:BYValue?

:CURSor:MANual:XDELta?

:CURSor:MANual:IXDELta?

:CURSor:MANual:YDELta?

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

Description

Explanation

:CURSor:MANual:TYPE?

Set or query the cursor type in manual cursor measurement mode.

Parameter Name Type

Range

Default

<type> Discrete

XY}

X

»  X: select X type cursor. The X type cursors are a vertical solid line (cursor A) and a

vertical dotted line (cursor B) and are usually used to measure time parameters.

» Y:selectY type cursor. The Y type cursors are a horizontal solid line (cursor A) and a
horizontal dotted line (cursor B) and are usually used to measure voltage

parameters.

Return The query returns X or Y.

Format

Example :CURSor:MANual:TYPE Y

/*select Y type cursor*/

DS1000Z Programming Guide
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:CURSor:MANual:SOURce
Syntax :CURSor:MANual:SOURce <source>
:CURSor:MANual:SOURce?

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

Parameter Name Type Range Default

<source> | Discrete | {CHANnell]CHANNel2| CHANnell
CHANnel3|CHANnel4|MATH}

Explanation Only the channel is enabled currently can be selected.

Return The query returns CHAN1, CHAN2, CHAN3, CHAN4 or MATH.
Format

Example :CURSor:MANual:SOURce CHANNel2 /*Set the channel source of manual cursor
measurement mode to CH2*/
:CURSor:MANual:TUNit
Syntax :CURSor:MANual:TUNit <unit>
:CURSor:MANual: TUNit?

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

Parameter Name Type Range Default

<unit> Discrete {S|HZ|DEGRee|PERCent} S

Explanation S: AX, BX and BX-AX in the measurement results are in “s” and 1/]dX] is in “Hz".
HZ: AX, BX and BX-AX in the measurement results are in “Hz” and 1/]dX] is in “s”.
DEGRee: AX, BX and BX-AX are in “degree”.

PERCent: AX, BX and BX-AX are in “%".

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

YV V V V

Example :CURSor:MANual:TUNit DEGRee /* Set the horizontal unit to “degree”*/

:CURSor:MANual:VUNIt
Syntax :CURSor:MANual:VUNit <unit>
:CURSor:MANual:VUNiIt?

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

Parameter Name Type Range Default

<unit> Discrete {PERCent|SOURce} SOURce

Explanation » PERCent: AY, BY and BY-AY in the measurement results are in “degree”.

»  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 PERC or SOUR.
Format

Example :CURSor:MANual:VUNit PERCent /* Set the vertical unit to %*/

Related :CHANnel<n>:UNITs
Command
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:CURSor:MANual:AX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSor:MANual:AX <x>
:CURSor:MANual:AX?

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

The horizontal and vertical positions 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.

:CURSor:MANual:AX 200 /*Set the horizontal position of cursor A to 200*/

:CURSor:MANual:BX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSor:MANual:BX <x>
:CURSor:MANual:BX?

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

Default
500

Name Range

5 to 594

Type

Integer

<X>

The horizontal and vertical positions 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.

:CURSor:MANual:BX 200 /* Set the horizontal position of cursor B to 200*/

:CURSor:MANual:AY

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSor:MANual:AY <y>
:CURSor:MANual:AY?

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

Default
100

Name Range

5 to 394

Type

Integer

<y>

The horizontal and vertical positions 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 394.

:CURSor:MANual:AY 200 /*Set the vertical position of cursor A to 200*/
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:CURSor:MANual:BY

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSor:MANual:BY <y>
:CURSor:MANual:BY?

Set or query the vertical position of cursor B in manual cursor measurement mode.
Name Type Range Default
<y> Integer 51to 394 300

The horizontal and vertical positions 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.

The query returns an integer between 5 and 394.

:CURSor:MANual:BY 200 /*Set the vertical position of cursor B to 200*/

:CURSor:MANual:AXValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:AXValue?

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

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

:CURSor:MANual:AXValue?
:CURSor:MANual:AX
:CURSor:MANual: TUNit

/*The query returns -3.000000e-06*/

:CURSor:MANual:AYValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:AYValue?

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

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

:CURSor:MANual:AYValue?
:CURSor:MANual:AY
:CURSor:MANual:VUNIt

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

:CURSor:MANual:BXValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:BXValue?

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

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

:CURSor:MANual:BXValue?
:CURSor:MANual:BX
:CURSor:MANual:TUNit

/*The query returns -3.000000e-06*/
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:CURSor:MANual:BYValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:BYValue?

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

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

:CURSor:MANual:BYValue?
:CURSor:MANual:BY
:CURSor:MANual:VUNit

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

:CURSor:MANual: XDELta?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:XDELta?

Query the difference between the X values of cursor A and cursor B (BX-AX) in manual
cursor measurement mode. The unit dependents on the horizontal unit currently selected.

The query returns the difference in scientific notation.

:CURSor:MANual:XDELta?
:CURSor:MANual:AX
:CURSor:MANual:BX
:CURSor:MANual: TUNit

/*The query returns 6.120000e-06*/

:CURSor:MANual: I XDELta?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:IXDELta?

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

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

:CURSor:MANual:IXDELta?
:CURSor:MANual:AX
:CURSor:MANual:BX
:CURSor:MANual: TUNit

/*The query returns 1.120000e+05*/

:CURSor:MANual:YDELta?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:MANual:YDELta?

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

The query returns the difference in scientific notation.

:CURSor:MANual:YDELta?
:CURSor:MANual:AY
:CURSor:MANual:BY
:CURSor:MANual:VUNit

/*The query returns -4.700000e+00*/
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:CURSor: TRACk

Command List:
:CURSor:TRACK:SOURcel
:CURSoOr:TRACk:SOURce2
:CURSor:TRACkK:AX
:CURSor:TRACK:BX
:CURSor:TRACK:AY?
:CURSor:TRACK:BY?
:CURSor:TRACK:AXValue?
:CURSor:TRACK:AYValue?
:CURSor:TRACK:BXValue?
:CURSor:TRACK:BYValue?
:CURSor:TRACK:XDELta?
:CURSor:TRACK: IXDELTA?

L K B JK R JBE JER 2R 2R JNE IR R 2

:CURSOr:TRACk:SOURcel
Syntax :CURSor:TRACk:SOURcel <source>
:CURSor:TRACk:SOURcel?

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

Parameter Name Type Range Default

{OFF|CHANNel1|CHANnel2|
CHANnel3|CHANnel4|MATH}

<source> | Discrete CHANnell

Explanation Only the channels enabled can be selected as channel source.

Return The query returns OFF, CHAN1, CHAN2, CHAN3, CHAN4 or MATH.
Format

Example :CURSor:TRACk:SOURcel CHANnel2 /*Set the channel source to CH2*/

:CURSoOr:TRACk:SOURce2
Syntax :CURSor:TRACk:SOURce2 <source>
:CURSor:TRACK:SOURce2?

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

Parameter Name Type Range Default

{OFF|CHANNel1|CHANRel2|
CHANnel3|CHANnel4|MATH}

<source> | Discrete CHANnNell

Explanation Only the channels enabled can be selected as channel source.

Return The query returns OFF, CHAN1, CHAN2, CHAN3, CHAN4 or MATH.
Format

Example :CURSor:TRACk:SOURce2 CHANNel2 /*Set the channel source to CH2*/
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:CURSor: TRACkK:AX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSoOr:TRACK:AX <x>
:CURSor:TRACK:AX?

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

The horizontal and vertical positions 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.

:CURSor: TRACk:AX 200 /* Set the horizontal position of cursor A to 200*/

:CURSor: TRACk:BX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSor:TRACk:BX <x>
:CURSor:TRACK:BX?

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

Default
500

Name Range

5 to 594

Type
Integer

<X>

The horizontal and vertical positions 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.

:CURSor:TRACk:BX 200 /* Set the horizontal position of cursor B to 200*/

:CURSor: TRACk:AY?

Syntax
Description

Explanation

Return
Format

Example

:CURSor:TRACK:AY?
Query the vertical position of cursor A in track cursor measurement mode.

» The horizontal and vertical positions 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.

» Itis invalid state when the cursor A exceeds the vertical range displayed in the
screen. At this point, 4294967295 will be returned.

The query returns an integer.

:CURSoOr:TRACK:AY? /*The query returns 284*/
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:CURSor:TRACk:BY?

Syntax
Description

Explanation

Return
Format

Example

:CURSor:TRACK:BY?
Query the vertical position of cursor B in track cursor measurement mode.

» The horizontal and vertical positions 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.

> Itis invalid state when the cursor A exceeds the vertical range displayed in the
screen. At this point, 4294967295 will be returned.

The query returns an integer.

:CURSor:TRACk:BY? /*The query returns 200*/

:CURSor:TRACk:AXValue?

Syntax
Description

Return
Format

Example

Related
Command

:CURSor:TRACk:AXValue?
Query the X value of cursor A in track cursor measurement mode. The default unit is s.

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

:CURSor:TRACk:AXValue? /*The query returns -3.000000e-06*/
:CURSor:TRACK:AX

:CURSor: TRACk:AYValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:TRACk:AYValue?

Query the Y value of cursor A in 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.

:CURSor:TRACk:AYValue? /*The query returns -4.000000e-06*/
:CHANnel<n>:UNITs
:CURSor:TRACK:AY?

:CURSor: TRACk:BXValue?

Syntax
Description

Return
Format

Example

Related
Command

:CURSor:TRACk:BXValue?
Query the X value of cursor B in track cursor measurement mode. The default unit is s.

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

:CURSor:TRACk:BXValue? /*The query returns -3.000000e-06*/
:CURSor:TRACk:BX
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:CURSor: TRACk:BYValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:TRACk:BYValue?

Query the Y value of cursor B in 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.

:CURSor:TRACK:BYValue? /*The query returns -4.000000e-06*/
:CHANnel<n>:UNITs
:CURSoOr:TRACK:BY?

:CURSor:TRACk:XDELta?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor: TRACk:XDELta?

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

The query returns the difference in scientific notation.

:CURSor:TRACK:XDELta? /*The query returns 6.120000e-06*/
:CURSor:TRACk:AX
:CURSor:TRACK:BX

:CURSOr:TRACK:IXDELTA?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:TRACK:IXDELTA?

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

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

:CURSor: TRACK:IXDELTA? /*The query returns 1.120000e+05*/
:CURSor:TRACK:AX
:CURSor:TRACk:BX
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:CURSor:AUTO:ITEM

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:COUSor:AUTO:ITEM <item>
:CURSor:AUTO:ITEM?

Auto cursor can measure 24 waveform parameters. Using this command, you can select
the parameters measured by auto cursor from the five parameters enabled last.

Name Type Range Default

<item> | Discrete | {OFF|ITEM1|ITEM2|ITEM3|ITEM4|ITEM5} | OFF

»  Using the :CURSor:MODE command, you can select auto cursor measurement mode.

» 24 waveform parameters are listed below (see the detailed introduction in :MEASure
Commands). They can be enabled by the :MEASure:ITEM command.
Period, Frequency, Rise Time, Falling Time, + Width, -Width, +Duty, -Duty, Delay
1—2¥%  Delay 1-2%, Phase 1—2%, Phase 1—2%, Vmax, Vmin, Vpp, Vtop, Vbase,
Vamp, Vavg, Vrms, Overshoot, Preshoot, Area, Period Area.

The query returns OFF, ITEM1, ITEM2, ITEM3, ITEM4 or ITEMS.

:COUSor:AUTO:ITEM ITEM3
:CURSor:MODE
:MEASure:ITEM

2-24

DS1000Z Programming Guide



Chapter 2 Command System

RIGOL

:CURSoOr: XY

:CURSor:XY commands can only be used when the horizontal timebase mode is XY.

Command List:

:CURSor:XY:AX
:CURSor:XY:BX
:CURSor:XY:AY
:CURSor:XY:BY

:CURSor:XY:AXValue?

:CURSor:XY:AYValue?

:CURSor:XY:BXValue?

L 2K JER JER JEE JBR N 2N 2

:CURSor:XY:BYValue?

:CURSoOr:XY:AX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSoOr:XY:AX <x>
:CURSor:XY:AX?

Set or query the horizontal position of cursor A in XY cursor measurement mode.

Name Type Range Default

<x> Integer 5 to 394 100

In 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). 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:XY:AX 200

:CURSoOr:XY:BX

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSoOr:XY:BX <x>
:CURSor:XY:BX?

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

Name Type Range Default

<x> Integer 5 to 394 300

In 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). 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:XY:BX 200
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:CURSoOr:XY:AY

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSoOr:XY:AY <y>
:CURSoOr:XY:AY?

Set or query the vetical position of cursor A in XY cursor measurement mode.

Name Type Range Default

<x> Integer 5to 394 100

In 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). 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:XY:AY 200

:CURSoOr:XY:BY

Syntax

Description

Parameter

Explanation

Return
Format

Example

:CURSor:XY:BY <y>
:CURSor:XY:BY?

Set or query the vertical position of cursor B in XY cursor measurement mode.

Name Type Range Default

<x> Integer 5to 394 300

In 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). 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:XY:BY 200

:CURSor:XY:AXValue?

Syntax

Description

Return
Format

Example

Related
Command

:CURSor:XY:AXValue?

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

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

:CURSor:XY:AXValue?
:CHANnel<n>:UNITs

/*The query returns 3.800000e-01*/
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:CURSor:XY:AYValue?
Syntax :CURSor:XY:AYValue?

Description Query the Y value of cursor A in XY cursor measurement mode. The unit dependents on
the amplitude unit selected by the corresponding channel.

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

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

Related :CHANnel<n>:UNITs
Command

:CURSor:XY:BXValue?
Syntax :CURSor:XY:BXValue?

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

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

Example :CURSor:XY:BXValue? /*The query returns -4.200000e-01*/

Related :CHANnel<n>:UNITs
Command

:CURSor:XY:BYValue?
Syntax :CURSor:XY:BYValue?

Description Query the Y value of cursor B in XY cursor measurement mode. The unit dependents on
the amplitude unit selected by the corresponding channel.

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

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

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

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

Command List:

:DISPlay:CLEar
:DISPlay:DATA?

:DISPlay:TYPE
:DISPlay:GRADing:TIME
:DISPlay:WBRightness

:DISPlay:GRID
:DISPlay:GBRightness

LR K R 2R JBR R 2

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

» This command is equivalent to press the [CLEAR] key at the front panel. Sending
the :CLEar command also can clear all the waveforms on the screen.

Related :RUN
Command
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:DISPlay:DATA?
Syntax :DISPlay:DATA?
Description Read the bitmap data stream of the image currently displayed.

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

Return Th format of the bitmap data stream:
Format

Size

(length) Example Explanation

Component

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 figures
NE+2 #9001152054 | following it denotes the 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.

T™MC
Blockheader

800*480*3+

T™MC _ e
Blockheader [52]4—1152054 BM... Specific bitmap data.

Note: N is the width used to describe the data length in the TMC header. For example, #90000.

Notel?!: the width is 800, the height is 480, the bit depth is 24Bit = 3Byte, 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 when reading the data stream.

2. The returned data stream contains TMC data header and you need to remove the
data header to make the data stream a standard bitmap 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.

Basic /0 | Line Control | USE Contral

Select or Enter Command Eytes ta Read
:DISPlay:DATA? - 1024 =
‘Write ] [ Query ] [ Read ] [Read Skakus Byte ] [ Clzar ]
Wiew mixed ASCIThexadecimal LV
5: Write Operation (:DISPlayv:DATA?) &

Eeturn Count: 14 bytes

f: Read Operation

Return Count: 1024 hytes
#9001152054EME x94 4 x1 1Y 200200 200 x 00 X008 00\ 2004 200 (Y
2004 200200 k0342004200 xEOY 201\ x 00 x00, 201 2004 118 =00

Clear Buffer
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:DISPlay: TYPE

Syntax

Description

Parameter

Explanation

Return
Format

Example

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

Set or query the display mode of the waveform on the screen.
Name Type Range Default
<type> Discrete {VECTors|DOTS} VECTors

» VECTors: the sample points are connected by lines and displayed. Normally, this
mode can provide the most vivid waveform to view the steep edge of the waveform
(such as square waveform).

> 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.

The query returns VECT or DOTS.

:DISPlay:TYPE DOTS

:DISPlay:GRADIng: TIME

Syntax

Description

Parameter

Explanation

Return
Format

Example

:DISPlay:GRADIng: TIME <time>
:DISPlay:GRADIng:TIME?

Set or query the persistence time. The default unit is s.

Name Range

{MIN]0.1]0.2]0.5]1]5]10]INFinite}

Default
MIN

Type

Discrete

<time>

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

»  Specific Values: a certain value from the range listed above, enable to observe glitch
that changes relatively slowly or glitch with low occurrence probability.

> INFinite: in this mode, the oscilloscope displays the newly acquired waveform
without clearing the waveform formerly acquired. Enable to measure noise and jitter
as well as capture incidental events.

The query returns the persistence time currently set.

:DISPlay:GRADINng:TIME 0.1  /*Set the persistence time to 0.1s*/

:DISPlay:WBRightness

Syntax

Description

Parameter

Return
Format

Example

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

Set or query the waveform brightness. The default unit is %.

Name Type Range Default

Integer

<time> 0 to 100 50

The query returns an integer between 0 and 100.

:DISPlay:WBRightness 60
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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.
HALF: turn the background grid off.
NONE: turn the background grid and coordinate off.
Return The query returns FULL, HALF or NONE.
Format
Example :DISPlay:GRID NONE
:DISPlay:GBRightness
Syntax :DISPlay:GBRightness <brightness>
:DISPlay:GBRightness?
Description Set or query the brightness of the screen grid. The default unit is %.
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
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IEEE488.2 Common Commands

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

Command List:

*CLS
*ESE
*ESR?
*IDN?
*OPC
*RST
*SRE
*STB?
*TST?
*WAI

L 2K B JER R JBE JER JR JER 2NN 2

*CLS
Syntax

Description

*ESE

Syntax

Description

Parameter

Explanation

Return
Format

Example

*CLS

Clear all the event registers in the register set and clear the error queue.

*ESE <value>

*ESE?

Set or query the enable register for the standard event register set.
Name Type Range Default
<value> Integer 0~255 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 ranging from 00000000 (O in decimal) to 11111111 (255 in decimal)
and of which the bit 1 and bit 6 are 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
Description

Explanation

Return
Format

*IDN?
Syntax
Description

Return
Format

*OPC
Syntax

Description

Return
Format

*RST
Syntax

Description

*SRE

Syntax

Description

Parameter

Explanation

Return
Format

Example

*ESR?
Query and clear the event register for the standard event status register.

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 ranging from 00000000 (0 in decimal) to 11111111 (255 in decimal) and
of which the bit 1 and bit 6 are 0.

The query returns an integer between 0 and 255.

*IDN?
Query the ID character string of the instrument.

The query returns the ID character string of the instrument, such as RIGOL
TECHNOLOGIES,DS1104Z,DS1T00000006,00.02.00.

*OPC?
*OPC

The *OPC? command is used to query whether the current operation is finished. 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 query returns 1 if the current operation is finished; otherwise, returns 0.

*RST

Restore the instrument to the default values.

*SRE <value>
*SRE?

Set or query the enable register for the state byte register set.
Type
Integer

Range Default

0—255 0

Name

<value>

The bit 0 and bit 1 of the status byte register are not used and are always treated as 0,
therefore, the range of <value> are the decimal numbers corresponding to the binary
numbers ranging from 00000000 (O in decimal) to 11111111 (255 in decimal) and of
which the bit 0 and bit 1 are 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 /*Enable the bit 4 (16 in decimal) of the status byte register*/
*SRE? /*The query returns 16*/

DS1000Z Programming Guide
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*STB?
Syntax *STB?

Description 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.

Explanation 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 ranging
from 00000000 (0 in decimal) to 11111111 (255 in decimal) and of which the bit 0 and bit

1 are O.

Return The query returns an integer between 0 and 255.
Format

*TST?
Syntax *TST?
Description Perform a self-test and then returns the seilf-test results.

Return The query returns a decimal integer.
Format

*WAI
Syntax *WAI
Description Wait for the operation to finish.

Explanation The subsequent command can only be carried out after the current command has been
executed.
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:MATH Commands

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

Note:

v' The operations can be divided into two types.
Analog Operations: A+B, A-B, AxB, A/B, FFT, intg, diff, sgrt, Ig, In, exp and abs
Logic Operation: A&&B, A||B, A”B and 'A

v' For logic operation, the waveform data to be operated is compared to the preset threshold and is
converted to O or 1. Thus, the result will also be 0 or 1.

v' For the analog operation or logic operation which needs only one source, only the :MATH:SOURcel
command will be used.

Command List:
:MATH:DISPlay
:MATH:OPERator
:MATH:SOURcel
:MATH:SOURce2
:MATH:SCALe
:MATH:OFFSet
:MATH:INVert
:MATH:RESet
:MATH:FFT:WINDow
:MATH:FFT:SPLit
:MATH:FET:-UNIT
:MATH:FFT:HSCale
:MATH:FFT:HCENter
:MATH:OPTion:STARt
:MATH:OPTion:END
:MATH:OPTion:INVert
:MATH:OPTion:SENSitivity
:MATH:OPTion:DIStance
:MATH:OPTion:ASCale
:MATH:OPTion:THReshold1
:MATH:OPTion:THReshold2

L K IR R JEE JBE JER JNE JBE JER IR R 2R JER 2N SR JBE JER 2R SR 2NN 2
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:MATH:DISPlay

Syntax :MATH:DISPlay <bool>
:MATH:DISPlay?

Description Enable or disable the math operation function or query the math operation status.

Parameter Name Type Range Default
<bool> Bool {{O]OFF}|{1]ON}} 0]OFF
Return The query returns O or 1.
Format

Example :MATH:DISPlay ON

:MATH:OPERator
Syntax :MATH:OPERator <opt>
:MATH:OPERator?

Description Set or query the operator of the math operation.

Parameter Name Type Range Default

<opt> Discrete | {ADD|SUBTract|MULTiply|DIVision|AND|OR|XOR| | ADD
NOT|FFT|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, EXP or ABS.

Example :MATH:OPERator INTG

MATH:SOURcel

Syntax :MATH:SOURcel <src>
:MATH:SOURcel1?

Description Set or query the source of the math operation.

Parameter Name Type Range Default

<src> Discrete {CHANnNel1]CHANNnel2]CHANNel3]CHANnNel4} CHANnel1

Explanation > For the operations which needs only one source, just this command will be used.

»  For the operations which needs two source, this command is used to set the source
A.

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :MATH:SOURcel CHANnel3
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:MATH:SOURce2

Syntax

Description

Parameter

Explanation

:MATH:SOURce2 <src>

:MATH:SOURce2?

Set or query the source of the math operation.

Name

Type

Range

Default

<src=>

Discrete

{CHANNel1|CHANNnel2| CHANNnel3|CHANnNel4}

CHANnNell

For the operations which needs two source, this command is used to set the source B.

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :MATH:SOURce2 CHANnNel3
:MATH:SCALe

Syntax :MATH:SCALe <scale>

:MATH:SCALe?
Description Set or query the vertical scale of the operation result. The unit dependents on the
operator currently selected and the unit selected by 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

Return
Format

Example

Related
Command

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.

The query returns the vertical scale of the operation result in scientific notation.

:MATH:SCALe 2
:MATH:SCALe?

:CHANnel<n>:SCALe

:CHANnel<n>:UNITs

:MATH:OPERator

:TIMebase[:MAIN]:SCALe

/*Set the vertical scale to 2*/
/*The query returns 2.000000e+00*/

DS1000Z Programming Guide
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“MATH:OFFSet

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MATH:OFFSet <offs>
:MATH:OFFSet?

Set or query the vertical offset of the operation result. The unit dependents on the
operator currently selected and the unit selected by the source.

Name Type Range Default
Be related to the vertical scale of the operation result
Range: -1000*MathVerticalScale ~

<offs> Real 1000*MathVerticalScale 0.00v
Step: MathVerticalScale/50

MathVerticalScale is the vertical scale of the operation result and can be set by
the :MATH:SCALe command.

The query returns the vertical offset of the operation result in scientific notation.

/*Set the vertical offset to 8V*/
/*The query returns 8.000000e+00%*/

:MATH:OFFSet 8
:MATH:OFFSet?

:MATH:OPERator
:MATH:SCALe
:CHANnel<n>:UNITs

:MATH:INVert

Syntax

Description

Parameter

Explanation

:MATH:INVert <bool>
:MATH:INVert?

Enable or disable the inverted display mode of the operation result, or query the inverted
display mode status of the operation result.

Default
0|OFF

Name Range

{{OIOFF}|{1]ON}}

Type

Bool

<bool>

»  This command is invalid for FFT operation.

»  This command has the same function as the :MATH:OPTion:INVert command.

Return The query returns O or 1.
Format
Example :MATH:INVert ON

Related :MATH:OPERator

command .y \TH:0PTion:INVert

:MATH:RESet
Syntax :MATH:RESet
Description Sending this command, the instrument adjusts the vertical scale of the operation result to
the best value according to the current operator, the horizontal timebase of the source.

Related :MATH:OPERator

Command

:MATH:SCALe
:TIMebase[:MAIN]:SCALe
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:MATH:FFT:-WINDow
Syntax :MATH:FFT:WINDow <wnd>
:MATH:FFT:WINDow?

Description Set or query the window function of the FFT operation.

Parameter _Name Type Range Default
. {RECTangle|BLACkman|HANNing|HAMMing|
<wnd> Discrete FLATtop|TRIangle} RECTangle

Explanation > Spectral leakage can be considerably decreased when a window function is used.

»  Different window functions are applicable to measure different waveforms. You need
to select the window function according to different waveforms and their
characteristics.

Return The query returns RECT, BLAC, HANN, HAMM, FLAT or TRI.
Format

Example :MATH:FFT:WINDow BLACkman

Related :MATH:OPERator
Command

:MATH:FFT:SPLit
Syntax :MATH:FFT:SPLit <bool>
:MATH:FFT:SPLit?

Description Enable or disable the half display mode of the FFT operation, or query the status of the
split display mode of the FFT operation.

Parameter _Name Type Range Default

<bool> Bool {{O|OFF}|{1]ON}} 1|ON

Explanation > Enable the half display mode: the source channel and the FFT operation results are
displayed separately. The time domain and frequency domain signals are displayed
clearly.

» Disable the half display mode (full 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.

Return The query returns 0 or 1.
Format

Example :MATH:FFT:SPLit OFF

Related :MATH:OPERator
Command
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MATH:FFT:UNIT

Syntax

Description

Parameter

Return
Format

Example

Related
Command

:MATH:FFT:UNIT <unit>
:MATH:FFT:UNIT?

Set or query the vertical unit of the FFT operation result.

Name Type Range Default
<unit> Discrete {VRMS|DB} DB

The query returns DB or VRMS.

:MATH:FFT:UNIT VRMS
:MATH:OPERator

:MATH:FFT:HSCale

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

: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 5.00MHz

» The <hsc> parameter can be set to the four scales: 1/20, 1/40, 1/100 and 1/200 of
the current screen sample rate (namely 100/current horizontal timebase).

For example, if the horizontal timebase of the instrument is 1us, the current screen
sample rate is 100/1us=100MHz. Thus, the horizontal scale can be set to 5MHz,
2.5MHz, 1MHz or 500kHz.

»  You can view the detaied information of the spectrum by reducing the horizontal
scale.

The query returns the horizontal scale in scientific notation.

:MATH:FFT:HSCale 500000 /*Set the horizontal scale to 500kHz*/
:MATH:FFT:HSCale? /*The query returns 5.000000e+05*/

:MATH:OPERator
:TIMebase[:MAIN]:SCALe
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MATH:FFT:HCENter

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

: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 in the screen. The default unit is Hz.

Name Type Range Default

Real

<cent> 0~( current screen sample ratex2/5) 5MHz

»  Current screen sample rate = 100/current horizontal timebase.
»  Step = horizontal scale of the FFT operation result/50.

The query returns the current center frequency in scientific notation.

:MATH:FFT:HCENter 10000000
:MATH:FFT:HCENter?

:MATH:OPERator
:MATH:FFT:HSCale
:TIMebase[:MAIN]:SCALe

/*Set the center frequency to 10MHz*/
/*The query returns 1.000000e+07*/

:MATH:OPTion:STARt

Syntax

Description

Parameter

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

Integer

<sta> 0~(End point currently set—1) 0

»  This command is invalid for FFT operation. Sending this command will modify the
start point of all operations (except FFT).

»  The horizontal axis of the source selected is equally divided into 1200 parts, in which
the left is numbered as 0 and the right is numbered as 1199.

The query returns an integer.

:MATH:OPTion:STARt 50
:MATH:OPTion:END
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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 Range Default

<end> Discrete (Current point currently set+1)~1199 1199

»  This command is invalid for FFT operation. Sending this command will modify the
end point of all operations (except FFT).

» The horizontal axis of the source selected is equally divided into 1200 parts, in which
the left is numbered as 0 and the right is numbered as 1199.

The query returns an integer.

:MATH:OPTion:END 200
:MATH:OPTion:STARt

:MATH:OPTion:INVert

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

: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 Type Range Default
<bool> Bool {{O]OFF}I{1]|ON}} 0|OFF

»  This command is invalid for FFT operation. Sending this command will modify the
inverted display mode status of all operations (except FFT).

»  This command has the same function as the :MATH:INVert command.

The query returns 0 or 1.

:MATH:OPTion:INVert ON
:MATH:INVert
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:MATH:OPTion:SENSiItivity

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MATH:OPTion:SENSitivity <sens>
:MATH:OPTion:SENSitivity?

Set or query the sensitivity of the logic operation. The default unit is div (namle the
current vertical scale).

Type

Real

Name Default

0 to 0.96div, the step is 0.08div 0

Range

<sens>

This command is only applicable to the logic operations (A&&B, A]|B, A™B and !A).

The query returns the sensitivity in scientific notation.

:MATH:OPTion:SENSitivity 0.24
:MATH:OPTion:SENSitivity?

:CHANnel<n>:SCALe
:MATH:OPERator

/*Set the sensitivity to 0.24div*/
/*The query returns 2.400000e-01*/

: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 the differential operation (diff).
Type

Integer

Name Range Default

3 to 201 3

<dist>

This command is only applicable to the differential operation (diff).

The query returns an integer between 3 and 201.

:MATH:OPTion:DIStance 25
:MATH:OPERator

:MATH:OPTion:ASCale

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MATH:OPTion:ASCale <opt>
:MATH:OPTion:ASCale?

Enable or disable the auto scale setting of the operation result or query the status of the
auto scale setting.

Name Range

{{O0IOFF}[{1|ON}}

Default
0| OFF

Type
Bool

<opt>

» When the auto scale is enabled, the instrument will automatically set the vertical
scale to the best value according to the current operator, the vertical scale and the
horizontal timebase of the source.

»  Sending this command will modify the auto scale status of all operations.

The query returns 0 or 1.

:MATH:OPTion:ASCale ON
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‘MATH:OPTion:THReshold1

Syntax :MATH:OPTion:THResholdl <thre>
:MATH:OPTion:THReshold1?

Description Set or query the threshold level of the source A in logic operation. The default unit is V.

Parameter Name Type Range Default

(-4*Vertical Scale — Vertical Offset)~

<thre> | Real (4*Vertical Scale — Vertical Offset)

0.00Vv

Explanation » This command is only applicable to the logic operations (A&&B, A||B, A™B and !A).

»  Vertical Scale refers to the vertical scale of source A
Vetical Offset refers to the vertical offset of source A
The step is Vertical Scale/25

Return The query returns the threshold level in scientific notation.
Format

Example :MATH:OPTion:THReshold1 0.8 /* Set the threshold level to 800mV*/
:MATH:OPTion:THReshold1?  /*The query returns 8.000000e-01*/

Related :CHANnel<n>:SCALe
Command .. \Nnel<n>:OFFSet

‘MATH:OPTion:THReshold2
Syntax :MATH:OPTion:THReshold2 <thre>
:MATH:OPTion:THReshold2?

Description Set or query the threshold level of the source B in logic operation. The default unit is V.

Parameter Name Type Range Default
<thre> (-4*Vertical Scale —Vertical Offset)~
Real (4*Vertical Scale — Vertical Offset) 0.00v

Explanation » This command is only applicable to the logic operations (A&&B, A||B, A™B and !A).

» Vertical Scale refers to the vertical scale of source B
Vetical Offset refers to the vertical offset of source B
The step is Vertical Scale/25

Return The query returns the threshold level in scientific notation.
Format

Example :MATH:OPTion:THReshold2 0.5
Related :CHANnel<n>:SCALe
Command . ANnel<n>:OFFSet
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:MASK Commands

:MASK commands are used to set and query the parameter in pass/fail test.

Command List:

L K B R R Z2BE JBR R 2R JER IR R N 4

:MASK:ENABIe
:MASK:SOURce
:MASK:OPERate
:MASK:MDISplay
:MASK:SOOQutput
:MASK:OUTPut
:MASK:X
:MASK:Y
:MASK:CREate
:MASK:PASSed?
:MASK:FAILed?
:MASK:TOTal?
:MASK:RESet

:MASK:ENABIe

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MASK:ENABIle <bool>

:MASK:ENABIle?

Enable or disable the past/fail test or query the status of the past/fail test.

Name Type

Range

Default

<bool> Bool

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

0|OFF

The past/fail test is invalid in the following conditions: the horizontal timebase is XY or
ROLL, slow sweep mode (namely when the horizontal timebase is YT, the horizontal

timebase is set to 200ms/div or more slowly) as well as recording waveform.

The query returns 0 or 1.

:MASK:ENABIle ON
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:MASK:SOURce

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MASK:SOURce <source>

:MASK:SOURce?

Set or query the source of the pass/fail test.

:MASK:OPERate

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

Name Type Range Default
<source> | Discrete {CHANnNel1]CHANnel2]CHANNnel3]CHANnel4} CHANnel1

This command can only select the channel enabled. You can sent

the :CHANnel<n>:DISPlay command to enable the desired channel.

The query returns CHAN1, CHAN2, CHAN3 or CHANA4.

:MASK:SOURce CHANnel2

:CHANnel<n>:DISPlay

:MASK:OPERate <oper>

:MASK:OPERate?

Run or stop the pass/fail test, or query the status of the pass/fail test.
Name Type Range Default
<oper> Discrete {RUN|STOP} STOP

Before executing this command, you need to sent the :MASK:ENABIe command to enable

the pass/fail test.

The query returns RUN or STOP.

:MASK:OPERate RUN

:MASK:ENABIle
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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 {{O]OFF}|{1|ON}} O]OFF

Explanation > Before executing this command, you need to sent the :MASK:ENABle command to
enable the pass/fail test.

»  When the statistic information is on, the test results will be displayed at the upper
Light corner of the screen.

(M _ _|

»  You can sent :MASK:PASSed?, :MASK:FAILed? and :MASK:TOTal? to query the test
results.

Return The query returns O or 1.
Format

Example :MASK:MDISplay ON
Related :MASK:ENABle
Command . \sk:passed?
:MASK:FAILed?
:MASK:TOTal?

: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 {{0]OFF}|{1]ON}} 0|OFF

Explanation >» 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 display is turned on) and only one pulse is output from the [Trigger Out]
connector (if enabled) at the rear panel.

»  OFF: the oscilloscope will continue with the test even though failed waveforms are
detected. The test results on the screen will update continuously and a pulse will be
output from the [Trigger Out] connector at the rear panel each time a failed
waveform is detected.

Return The query returns 0 or 1.
Format

Example :MASK:SOOutput ON
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‘MASK:OUTPut

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MASK:X

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MASK:Y

Syntax

Description

Parameter

Explanation

Return
Format

Example

:MASK:OUTPut <bool>
:MASK:OUTPut?

Enable or disable the sound prompt when the failed waveforms are detected, or query the
status of the sound prompt.

Name Type Range Default

<bool> Bool {{O]OFF}I{1]|ON}} O]OFF

» OFF: failed waveforms are detected, there are display and output but the beeper
does not sound..

» ON: failed waveforms are detected, there are display and output and the beeper
sounds (not related to the on/off state of the sound).

The query returns 0 or 1.

:MASK:OUTPut ON

:MASK:X <x>

:MASK:X?

Set or query the horizontal adjustment parameter in the pass/fail test mask.
Name Type Range Default
<x=> Real 0.02to 4 0.24

In the range, the step is 0.02.

The query returns the horizontal adjustment parameter in scientific notation.

:MASK:X 0.28  /*Set the horizontal adjustment parameter to 0.28div*/
:MASK:X?  /*The query returns 2.800000e-01*/

:MASK:Y <y>

:MASK:Y?

Set or query the vertical adjustment parameter in the pass/fail test mask.
Name Type Range Default
<y> Real 0.04 to 5.12 0.48

In the range, the step is 0.04.

The query returns the vertical adjustment parameter in scientific notation.

:MASK:Y 0.36  /* 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 parameter.

Explanation This command is valid only when the pass/fail test is enabled (:MASK:ENABIe) and not in
run state (:MASK:OPERate).

Related :MASK:ENABIe
Command .\)ask:oPERate
:MASK:X
:MASK:Y

:MASK:PASSed?
Syntax :MASK:PASSed?
Description Query the number of the passed frames in pass/fail test.

Return The query returns an integer.
Format

:MASK:FAIlLed?
Syntax :MASK:FAlLed?
Description Query the number of the failed frames in pass/fail test.

Return The query returns an integer.
Format

:MASK:TOTal?
Syntax :MASK:TOTal?
Description Query the number of the total frames in pass/fail test.

Return The query returns an integer.
Format

:MASK:RESet
Syntax :MASK:RESet

Description Reset the numbers of the passed frames, failed frames and total frames in pass/fail test to
0.

Related :MASK:PASSed?

Command ./ ask-FAlLed?

:MASK:TOTal?
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‘MEASure Commands

DS1000Z can measure the following 24 waveform parameters and provide the statistic function for the
measurement results. In additional, you can use the frequency counter to make more precise measurement
of the input signal frequency. :MEASure commands are used to set or query the corresponding parameters.

» Time Parameters
Period: Defined as the time between 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 points of a rising edge to the
next falling edge of the pulse.
- Width: The time difference between the threshold middle points of a falling edge to 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.
RiseTime FallTime
L L]
I | } Threshold Upper Limit
| !
| +Width :
I } Threshold Middle Point
| -
L) ! I
I I } I o
If | I Threshold Lower Limit
! I :
| | |
l ! !
= P g
| | Period |
I | |
» Delay and Phase
Delay 1-2f:  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
edge of source 2.
Delay 1-2%:  The time difference between the falling edges of source 1 and source 2. Negative
delay indicates that the selected edge of source 1 occurred after the selected edge
of source 2.
Phase 1—-2%: Phase difference calculated according to “Delay 1—2% " and the period of source
1, expressed in degree. The calculation formula is shown following.
Phase 1-2%: Phase difference calculated according to “Delay 1—-2% " and the period of source
1, expressed in degree.The calculation formula is shown following.
Phase = De__kayx 360°
Periodl
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Wherein, Phase denotes “Phase 1—2% " or “Phase 1—-2%”, Delay denotes “Delay 1—-2%" or
“Delay 1—-2%” and Periodl denotes the period of source 1.

Period

Source 1

— ! Delay o
Source 2
» Voltage Parameters
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.
Vavg: the arithmetic average value on the whole waveform or on the gating area.

2 X

Average = “=—, wherein, X;is the ith point being measured, nis the number of
n

points being measured.
Vrms: the root mean square value on the whole waveform or the gating area.

X

i=1
n
points being measured.
Overshoot: the ratio of the difference of the maximum value and top value of the waveform to the
amplitude value.
Preshoot: the ratio of the difference of the minimum value and base value of the waveform to the
amplitude value.

RMS = , Where, X is the ith point being measured, nis the number of

Overshoot
Vmax '
| AV
o
Vpp Vamp
Vbase
vmin | |

f

Preshoot
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>

Other Parameters

Areaf\/\ :

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 Area{\/\:

The area of the first period of waveform on the screen and the unit is 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 whole period waveform. Note that
when the waveform on the screen is less than a period, the period area measured is O.

Command List:

L K 2B R R JBK JBR R JBE 2K JER R 2R JEE R R 2R 2N JER 2

: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:PSB
:MEASure:SETup:DSA
:MEASure:SETup:DSB
:MEASure:STATistic:DISPlay
:MEASure:STATistic:MODE
:MEASure:STATistic:RESet
:MEASure:STATistic:ITEM
:MEASure:ITEM
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:MEASure
Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MEASure

Syntax

Description

Parameter

Return
Format

Example

Related
Command

:SOURCce

:MEASure:SOURce <sour>

:MEASure:SOURce?

Set or query the source for parameter measurement.

Name Type

Range

Default

<sour> Discrete

{CHANNel1]CHANNel2]|CHANnel3]CHANnNel4}

CHANnNell

This command is used to set the source for parameters (except for delay and phase)
measurement. Delay and phase measurements need to set two sources which can be
respectively set by using :MEASure:SETup:DSA

and :MEASure:SETup:DSB, :MEASure:SETup:PSA and :MEASure:SETup:PSB.

The query returns CHAN1, CHAN2, CHAN3 or CHAN4.

:MEASure:SOURce CHANnel2

:MEASure:SETup:PSA
:MEASure:SETup:PSB
:MEASure:SETup:DSA
:MEASure:SETup:DSB
:MEASure:ITEM

:COUNter:SOURce

:MEASure:COUNter:SOURce <sour>
:MEASure:COUNter:SOURce?

Set or query the source of the frequency counter, or disable the frequency counter.

Name Type

Range

Default

<sour> Discrete

{CHANNel1]|CHANnNel2|CHANnel3|CHANnel4|OFF}

OFF

The query returns CHAN1, CHAN2, CHAN3, CHAN4 or OFF.

:MEASure:COUNter:SOURce CHANNel2
:MEASure:COUNter:VALue?

:MEASure:COUNter:VALue?
:MEASure:COUNter:VALue?

Syntax
Description

Return
Format

Example

Related
Command

Query the measurement result of the frequency counter. The default unit is Hz.

The query returns the measurement result in scientific notation. If the frequency counter
is disabled, 0.0000000e+00 will be returned.

:MEASure:COUNter:VALue? /*The query returns 1.000004e+03*/
-MEASure:COUNter:SOURce

DS1000Z Programming Guide
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:MEASure:CLEar
:MEASure:CLEar <item>

Syntax
Description

Parameter

Explanation

Example

Related
Command

Clear the one or all of the last five measurement items enabled.

Name

Type Range Default

<item>

Discrete {ITEM1JITEM2|ITEM3|ITEM4|ITEM5|ALL}

>

>

You can use the :MEASure:ITEM command to enable the desired parameters of the
24 waveform parameters. Note that the laet 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.

You can sent the :MEASure:RECover command to recover the item which has been
cleared.

:MEASure:CLEar ITEM1
:MEASure:RECover

:MEASure:ITEM

:MEASure:RECover

:MEASure:RECover <item>

Syntax
Description

Parameter

Explanation

Related
Command

Recover the measurement item which has been cleared.

Name Type Range Default
<item> Discrete {ITEM1JITEM2|ITEM3|ITEM4]|ITEM5|ALL} —

» You can use the :MEASure:ITEM command to enable the desired parameters of the
24 waveform parameters. Note that the laet 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.

»  You can sent the :MEASure:CLEar command again to clear the items which has been

recovered.

:MEASure:CLEar
:MEASure:ITEM
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:MEASure:ADISplay

:MEASure:ADISplay <bool>
:MEASure:ADISplay?

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

Enable or disable all measurement function, or query the status of all measurement

function.
Name Type Range Default
<bool> Bool {{O]OFF}|{1]ON}} 0]OFF

»  The all measurement function can measures the following 20 parameters of the

:MEASure:ADISplay ON

source at the same time:
Voltage Parameters: Vmax, Vmin, Vpp, Vtop, Vbase, Vamp, Vavg, Vrms, Overshoot

and Peshoot

Time Parameters: Period, Frequency, Rise Time, Fall Time, + Width, - Width, + Duty

and - Duty

Other Parameters: Area and Period Area.

The all measurement function can measures the parameters of CH1, CH2, CH3 and
CH4 at the same time. You can sent the :MEASure:AMSource command to set the
source of the all measurement function.

The query returns 0 or 1.

:MEASure:AMSource

:MEASure:AMSource

Syntax :MEASure:AMSource <src>[,<src>[,<src>[,<src>]]]
:MEASure:AMSource?
Description Set or query the source of the all measurement function.
Parameter Name Type Range Default
<src> Discrete {CHANNel1]CHANNel2| CHANnel3|CHANnNel4} CHANnell
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :MEASure:AMSource CHANnell,CHANnNel3
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:MEASure:SETup:MAX

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MEASure:SETup:MAX <value>
:MEASure:SETup:MAX?

Set or query the upper limit of the threshold when measuring time, delay and phase
parameters. The default unit is %.

Name Type Range Default

<value> | Integer 7 to 95 90

»  The upper limit, middle point and lower limit of the threshold 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.

»  Setting the upper limit lower than the middle point will automatically 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:MID
:MEASure:SETup:MIN
:MEASure:ITEM

:MEASure:SETup:MID

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MEASure:SETup:MID <value>
:MEASure:SETup:MID?

Set or query the middle point of the threshold when measuring time, delay and phase
parameters. The default unit is %.

Name Type Range Default

<value> | Integer 6 to 94 50

»  The upper limit, middle point and lower limit of the threshold 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.

»  The middle point must be lower than the upper limit and larger than the lower limit.

The query returns an integer between 6 and 94.

:MEASure:SETup:MID 89
:MEASure:SETup:MAX
:MEASure:SETup:MIN
:MEASure:ITEM
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:MEASure
Syntax

Description

Parameter

Explanation

:SETup:MIN

:MEASure:SETup:MIN <value>

:MEASure:SETup:MIN?

Set or query the lower limit of the threshold when measuring time, delay and phase
parameters. The default unit is %.

Name Type

Range

Default

<value>

Integer

5to 93

10

»  The upper limit, middle point and lower limit of the threshold 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.

»  Setting the lower limit higher than the middle point will automatically increase the
middle point to keep it igher than the upper limit.

Return The query returns an integer between 5 and 93.
Format
Example :MEASure:SETup:MIN 93
Related :MEASure:SETup:MAX
command e aSure:SETup:MID
:MEASure:ITEM
:MEASure:SETup:PSA
Syntax :MEASure:SETup:PSA <source>
:MEASure:SETup:PSA?
Description Set or query the source A of Phase 1—2F and Phase 1—-2% measurements.
Parameter Name Type Range Default
<source> | Discrete | {CHANnell]CHANnel2|CHANnel3|CHANNel4} CHANnel1
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :MEASure:SETup:PSA CHANnell
Related :MEASure:ITEM
Command
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:MEASure:SETup:PSB

Syntax :MEASure:SETup:PSB <source>
:MEASure:SETup:PSB?

Description Set or query the source B of Phase 1—-2¥ and Phase 1—2% measurements.

Parameter Name Type Range Default

<source> | Discrete | {CHANnel1]CHANnel2|CHANnel3|CHANNel4} CHANnNel2

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :MEASure:SETup:PSB CHANnNell

Related :MEASure:ITEM
Command

:MEASure:SETup:DSA

Syntax :MEASure:SETup:DSA <source>
:MEASure:SETup:DSA?

Description Set or query the source A of Delay 1—-2F and Delay 1—-2% measurements.

Parameter Name Type Range Default
<source> | Discrete | {CHANnel1]CHANnNel2|CHANNel3|CHANNel4} CHANnell

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :MEASure:SETup:DSA CHANnell

Related :MEASure:ITEM
Command

:MEASure:SETup:DSB

Syntax :MEASure:SETup:DSB <source>
:MEASure:SETup:DSB?

Description Set or query the source B of Delay 1—~2F and Delay 1—2% measurements.

Parameter Name Type Range Default

<source> | Discrete | {CHANnel1|CHANnel2]CHANnel3|CHANnNel4} CHANnel2

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :MEASure:SETup:DSB CHANnNell

Related :MEASure:ITEM
Command
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:MEASure:STATistic:DISPlay

Syntax :MEASure:STATistic:DISPlay <bool>
:MEASure:STATistic:DISPlay?

Description Enable or disable the statistic function, or query the status of the statistic function.

Parameter Name Type Range Default

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

Explanation 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 O or 1.
Format

Example :MEASure:STATistic:DISPlay ON
Related :MEASure:STATistic:MODE
Command .\ /e ASure:STATistic:RESet
:MEASure:STATIstic:ITEM
:MEASure:ITEM

:MEASure:STATistic:MODE

Syntax :MEASure:STATistic:MODE <mode>
:MEASure:STATistic:MODE?

Description Set or query the statistic mode.

Parameter _Name Type Range Default

<mode> | Discrete {DIFFerence|EXTRemum} EXTRemum

Explanation > DIFFerence: select difference mode. The statistic results contain current value,
average value, standard deviation and counts.

» EXTRemum: select extremum mode. The statistic results contain current value,
average value, minimum and maximum.

» Sending the :MEASure:STATistic:DISPlay command 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 :MEASure:STATistic:MODE DIFFerence /*Select difference mode*/
:MEASure:STATistic:MODE? /*The query returns DIFF*/

Related :MEASure:STATistic:DISPlay
Command /e nq\ire-STATistic:RESet
:MEASure:STATIstic:ITEM
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:MEASure:STATistic:RESet

Syntax
Description

Related
Command

:MEASure:STATistic:RESet

Clear the history data and make statistic again.
:MEASure:STATistic:DISPlay
:MEASure:STATistic:MODE
:MEASure:STATistic:ITEM

:MEASure:STATistic:ITEM

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MEASure:STATistic:ITEM <item>[,<src>[,<src>]]
:MEASure:STATistic:ITEM? <type>,<item>[,<src>[,<src>]]

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.

Name | Type Range Default

{VMAX|VMIN|VPP|VTOP|VBASe|VAMP|VAVG]|
VRMS|OVERshoot|PREShoot|MARea|MPARea|
<item> | Discrete | PERiod|FREQuency|RTIMe|FTIMe|PWIDth| —
NWIDth|PDUTy|NDUTy|RDELay|FDELay]|
RPHase|FPHase}

See

<src> Discrete | {CHANnel1|CHANNel2|CHANNel3|CHANnNel4} Explanation

{MAXimum|MINimum|CURRent|AVERages|

<type> | Discrete DEViation}

» The [,<src>[,<src>]] parameter sets the source of the parameter to be measured.

»  If the parameter to be measured needs single source (such as VMAX, VMIN, VPP,
VTOP, VBASe, VAMP, VAVG, VRMS, OVERshoot, MARea, MPARea, PREShoot, PERiod,
FREQuency, RTIMe, FTIMe, PWIDth, NWIDth, PDUTy, NDUTYy, etc.), one source
requires to be set. If the [,<src>[,<src>]] parameter is omitted, the default source is
selected by the :MEASure:SOURce command.

»  If the parameter to be measured needs two sources (such as RDELay, FDELay,
RPHase, FPHase, etc.), two sources need to be sent with the command. If else, the
command will be invalide. If the [,<src>[,<src>]] parameter is omitted, the default
sources are selected by :MEASure:SETup:DSA and :MEASure:SETup:DSB
or :MEASure:SETup:PSA and :MEASure:SETup:PSB.

The query returns the statistic result in scientific notation.

:MEASure:STATistic:ITEM VPP,CHANnel2  /*Enable the Vpp statistic function of CH2*/
:MEASure:STATistic:ITEM? MAXimum,VPP  /*The query returns 9.120000e-01*/

:MEASure:SOURce

:MEASure:SETup:DSA
:MEASure:SETup:DSB
:MEASure:SETup:PSA
:MEASure:SETup:PSB
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:MEASure:ITEM

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:MEASure:ITEM <item>[,<src>[,<src>]]
:MEASure: ITEM? <item>[,<src>[,<src>]]

Measure any waveform parameter of the specified source, or query the measurement
result of any waveform parameter of the specified source.

Name Type Range Default

<item> Discrete {VMAX|VMIN|VPP|VTOP|VBASe|VAMP|VAVG]| —
VRMS|OVERshoot|PREShoot|MARea|MPARea|
PERiod|FREQuency|RTIMe|FTIMe|PWIDth|
NWIDth|PDUTy|NDUTy|RDELay|FDELay]|
RPHase|FPHase|}

<src> Discrete {CHANNel1|CHANNel2| CHANNnel3|CHANnNel4} —

» The [,<src>[,<src>]] parameter sets the source of the parameter to be measured.

»  If the parameter to be measured needs single source (such as VMAX, VMIN, VPP,
VTOP, VBASe, VAMP, VAVG, VRMS, OVERshoot, MARea, MPARea, PREShoot, PERiod,
FREQuency, RTIMe, FTIMe, PWIDth, NWIDth, PDUTy, NDUTy, etc.), one source
requires to be set. If the [,<src>[,<src>]] parameter is omitted, the default source is
selected by the :MEASure:SOURce command.

»  If the parameter to be measured needs two sources (such as RDELay, FDELay,
RPHase, FPHase, etc.), two sources need to be sent with the command. If else, the
command will be invalide. If the [,<src>[,<src>]] parameter is omitted, the default
sources are selected by :MEASure:SETup:DSA and :MEASure:SETup:DSB
or :MEASure:SETup:PSA and :MEASure:SETup:PSB.

The query returns the measurement result in scientific notation.

:MEASure:ITEM OVERshoot,CHANnel2  /*Enable the overshoot measurement of CH2*/
:MEASure:ITEM? OVERshoot,CHANnel2  /*The query returns 8.888889e-03*/

:MEASure:SOURce

:MEASure:SETup:DSA
:MEASure:SETup:DSB
:MEASure:SETup:PSA
:MEASure:SETup:PSB
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:REFerence Commands

Command List:

:REFerence:DISPlay

:REFerence<n=>:ENABIe

:REFerence<n>:SOURce

:REFerence<n>:VSCale

:REFerence<n>:VOFFset

L K IR R 2R AR 4

:REFerence<n>:RESet

:REFerence:DISPlay

:REFerence:DISPlay <onoff>

Syntax

Description

Parameter

Return
Format

Example

:REFerence:DISPlay?

Enable or disable the REF function, or query the status of the REF function.

Name Type

Range

Default

<onoff> | Bool

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

0|OFF

The query returns 0 or 1.

:REFerence:DISPlay ON

‘REFerence<n>:ENABIle

:REFerence<n>:ENABIle <bool>

Syntax

Description

Parameter

Return
Format

Example

:REFerence<n>:ENABIle?

Enable or disable the specified reference channel, or query the status of the specified

reference channel.

Name Type Range Default
<n> Discrete {112]3]4]5]6]718]9]10} 1

Refl: 1|ON
<bool> Bool {{O]|OFF}I{1|ON}} Others:I0|OFF

The query returns 0 or 1.

:REFerencel:ENABIe ON
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‘REFerence<n>:SOURce

Syntax

Description

Parameter

Explanation

Return
Format

Example

:REFerence<n>:SOURce <source>
:REFerence<n>:SOURce?

Set or query the source of the specified reference channel.

Name Type Range Default

<n> Discrete {1]2]3]4|5]6]7]8]9]10} None

{CHANNel1|CHANNel2|

CHANnNel3|CHANNel4|MATH} CHANnel1

<source> | Discrete

Among CH1, CH2, CH3, CH4 and MATH, only the channel currently enabled can be selected
as the source or the specified reference channel.

The query returns CHAN1, CHAN2, CHAN3, CHAN4 or MATH.

:REFerencel:SOURce CHANnell

:REFerence<n>:VSCale

Syntax

Description

Parameter

Explanation

Return Format
Example

Related
Command

:REFerence<n>:VSCale <scale>

:REFerence<n>:VSCale?

Set or query the vertical scale of the specified reference channel. The unit is the same
as the unit of the source.
Name Type Range Default
<n> Discrete {1]2]3]4|5]6]7]8]9]10} None
Related to the probe ratio: The vertical scale of
<scale> | Real when probe ratio is 1: ImV to 10V | the source when saving
reference waveform

This command is valid only when the specified reference channel has stored reference
waveform. If else, the oscilloscope will display “No reference data!” when sending this
command.

The query returns the vertical scale in scientific notation.
:REFerencel:VSCale 2

:REFerence<n>:SOURce
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‘REFerence<n>:VOFFset

:REFerence<n>:VOFFset <offset>

Syntax

Description

Parameter

Explanation
Return Format
Example

Related
Command

:REFerence<n>:VOFFset?

Set or query the vertical offset of the specified reference channel. The unit is the same
as the unit of the source.

:REFerence<n>:RESet

Syntax

Parameter

Name Type Range Default
<n> Discrete | {1]2]3]4]5]6]7]8]9]10} None
<offset> | Real -10*RefVerticalScale to 10*RefVerticalScale | 0

RefVerticalScale refers to the vertical scale of the reference channel.

The query returns the vertical offset in scientific notation.

:REFerencel:VOFFset 10

:REFerence<n>:SOURce

:REFerence<n>:VSCale

:REFerence<n>:RESet

Description Reset the vertical scale and vertical offset to its default values.

Name | Type Range Default
<n> Discrete | {1]2]3|4]5]6]7|8]9]10} g
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[:SOURce[<n>]] Commands (DS1000Z-S Only)

Command List:
[:SOURce[<n>]]:0UTPut[<n>][:STATe]
[:SOURce[<n>]]:OUTPut[<n>]:IMPedance
[:SOURce[<n>]]:FREQuency[:FIXed]
[:SOURce[<n=>]]:PHASe[:ADJust]
[:SOURce[<n>]]:PHASe:INITiate
[:SOURce[<n>]]:FUNCtion[:SHAPe]
[:SOURce[<n>]]:FUNCtion:RAMP:SYMMetry
[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate][:AMPLitude]
[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:OFFSet
[:SOURce[<n>]]:PULSe:DCYCle
[:SOURce[<n>]]:MODI[: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[:DEVIation]
[:SOURce[<n>]]:APPLy?
[:SOURce[<n>]]:APPLy:NOISe
[:SOURce[<n>]]:APPLy:PULSe
[:SOURce[<n>]]:APPLy:RAMP
[:SOURce[<n>]]:APPLy:SINusoid
[:SOURce[<n>]]:APPLy:SQUare
[:SOURce[<n>]]:APPLY:USER

L 2K B R JER JBE JER R JEE JEE JER R R R R R R 2R R R 2R JER N SR 2B 4
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[:SOURce[<n>]]:OUTPut[<n=>][:STATe]
Syntax [:SOURce[<n>]]:0UTPut[<n>][:STATe] <bool>
[:SOURce[<n>]]:OUTPut[<n>][:STATe]?

Description Turn on or off the output of the specified source channel, or query the status of the
specified source channel.

Parameter _Name Type Range Default

If omitted, operating on

[<n>] Discrete | {1/2} source 1 by default

<bool> Bool {{O|OFF}|{1|ON}} 0|OFF

Explanation [:SOURce[<n>]] and [<n>] are used to specify the source channel. The priority of the
former is higher than that of the latter, namely if [:SOURce[<n>]] is omitted, the channel
is specified by [<n>] and if [:SOURce[<n>]] is not omitted, the channel is specified by
[:SOURce[<n>]]. If both are omitted, the commands operation on source 1 by default.

Return The query returns OFF or ON.
Format

Example :OUTPutl

[:SOURce[<n>]]:OUTPut[<n>]:IMPedance
Syntax [:SOURce[<n>]]:0UTPut[<n>]:IMPedance <impedance>
[:SOURce[<n>]]:OUTPut[<n>]:IMPedance?

Description Set or query the impedance of the specified source channel

Parameter Name Type Range Default

If omitted, operating on

[<n>] Discrete | {12} source 1 by default

<impedance> | Discrete | {OMEG]|FIFTy} OMEG

Explanation » OMEG: high impedance; FIFTy: 50Q

» [:SOURce[<n>]] and [<n>] are used to specify the source channel. The priority of
the former is higher than that of the latter, namely if [:SOURce[<n>]] is omitted, the
channel is specified by [<n>] and if [:SOURce[<n>]] is not omitted, the channel is
specified by [:SOURce[<n>]]. If both are omitted, the commands operation on
source 1 by default.

Return The query returns OMEG or FIFT.
Format

Example :OUTPut:IMPedance FIFTy
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[:SOURce[<n>]]:FREQuency[:FI1Xed]
Syntax [:SOURce[<n>]]:FREQuency[:FIXed] <frequency>
[:SOURce[<n>]]:FREQuency[:FIXed]?

Description Set or query the output frequency of the specified source channel if modulation is not
enabled or the carrier frequency if modulation is enabled. The default unit is Hz.

Parameter _Name Type Range Default

If omitted, operating on

[<n>] Discrete | {1]2} source 1 by default

Sine: 0.1Hz to 25MHz
Square: 0.1Hz to 15MHz
Pulse: 0.1Hz to 1MHz

Ramp: 0.1Hz to 100kHz
Arbitrary waveform: 0.1Hz to
10MHz

<frequency> | Real 100kHz

Return The query returns the frequency in scientific notation, such as 2.0000000e+05.
Format

Example :FREQuency 1000
Related [:SOURce[<n>]]:MODI[:STATe]
Command ¢ jrce[<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, operating on
[<n>] Discrete | {12} source 1 by default
<phase> Real 0 to 360 0

Return The query returns the start phase in scientific notation, such as 0.0000000e+00.
Format

Example :PHASe 90
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[:SOURce[<n>]]:PHASe:INITiate

Syntax
Description

Parameter

Explanation

[:SOURce[<n>]]:PHASe:INITiate

Execute align phase operation.

Name Type Range Default

Discrete

[<n>] If omitted, operating on source 1 by default

{1]2}

Executing align phase operation, the instrument will re-configure the two channels and
enable the generator to output with specified frequency and start phase.

For two signals whose frequencies are the same or in multiple, this operation will align
their phases. For example, assume a sine waveform (1kHz, 5Vpp, 0°) is outputed from
Sourcel, while another one (1kHz, 5Vpp, 180°) from Source2. Use another oscilloscope to
sample and display the two signals, you will see that the waveforms shown on the
oscilloscope do not always have a phase deviation of 180°. At this point, execute align
phase operation and the waveforms shown on the oscilloscope will have a phase deviation
of 180° without any adjustment of the start phase of the generator.

RIGOL

F -2 Bl

STOP (N - F B —86.6u RIGOL T°C (R [

[MEFEY 2.6E. [EENEY 2 .@El

Before Aligning Phase After Aligning Phase

[:SOURce[<n>]]:FUNCtion[:SHAPe]

Syntax

Description

Parameter

Explanation

Return
Format

Example

[:SOURce[<n>]]:FUNCtion[:SHAPe] <wave>
[:SOURce[<n>]]:FUNCtion[:SHAPe]?

When modulation of the specified source channel is not enabled, these commands are
used to select or query the output waveform. When the modulation is enabled, they are
used to select or query the carrier waveform. At this point, if PULSe, NOISe or DC is
selected, the modulation will turn off automatically.

Name Type Range Default

. If omitted, operating on
[<n>] Discrete {112} source 1 by default

. {SINusoid|SQUare|RAMP|PULSe .
<wave> | Discrete | \\o1se|DC]INTEmal|EXTernal} | o' Nusold

» INTErnal: Built-in waveforms (7 built-in waveforms are provided by DS1000Z,
including Sinc, Exp.Rise, Exp.Fall, ECG, Gauss, Lorentz and Haversine)

» EXTernal: Arbitrary waveform
The query returns SIN, SQU, RAMP, PULS, NOIS, DC, INTE or EXT.

:FUNCtion SQUare
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[:SOURce[<n>]]:FUNCtion:RAMP:SYMMetry

Syntax [:SOURce[<n>]]:FUNCtion:RAMP:SYMMetry <val>
[:SOURce[<n>]]:FUNCtion:RAMP:SYMMetry?

Description

Parameter

Return
Format

Example

Related
Command

Set or query the ramp symmetry (the percentage that the rising period takes up in the
whole period) of the specified source channel. The default unit is %.

Name Type Range Default

. If omitted, operating on
[<n>] Discrete {112} source 1 by default
<val> Real 0 to 100 10

The query returns the symmetry in scientific notation, such as 5.000000e+01.

:FUNCtion:RAMP:SYMMetry 50
[:SOURce[<n>]]:FUNCtion[:SHAPe]

[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate][:AMPLitude]
Syntax [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate][:AMPLitude] <Amplitude>
[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate][:AMPLitude]?

Description

Parameter

Explanation

Return
Format

Example

Set or query the output amplitude of the specified source channel. The default unit is Vpp.

Name Type Range Default
. If omitted, operating on
[<n>] Discrete {112} source 1 by default
Related to the output
<Ampliude> | Real impedance: 1Vpp

HighZ: 20mVpp to 5Vpp
50Q: 10mVpp to 2.5Vpp

Sending [:SOURce[<n>]]:0OUTPut[<n=>]:IMPedance can set the output impedance.

The query returns the amplitude in scientific notation, such as 1.0000000e+00.

:VOLTage 2

DS1000Z Programming Guide

2-69



RIGOL Chapter 2 Command System

[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:OFFSet
Syntax [:SOURce[<n>]]:VOLTage[:LEVel] [:IMMediate]:OFFSet <offset>
[:SOURce[<n>]]:VOLTage[:LEVel] [:IMMediate]:OFFSet?

Description Set or query the DC offset of the specified source channel. The default unit is V.

Parameter _Name Type Range Default

If omitted, operating

[<n>] Discrete | {1]2} on source 1 by default

Related to the output impedance and
amplitude:

HighZ: +(2.5V—current amplitude/2)
50Q: +(1.25V—-current amplitude/2)

<offset> | Real ov

Explanation » Sending [:SOURce[<n>]]:OUTPut[<n>]:IMPedance can set the output impedance.

»  Sending [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate][:AMPLitude] can set the
output amplitude.

Return The query returns the DC offset in scientific notation, such as 1.0000000e+00.
Format

Example :VOLTage:OFFSet 0.5

[: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. The default unit is %.

Parameter Name Type Range Default

If omitted, operating on

[<n>] Discrete | {12} 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:DCYCle 50

Related [:SOURce[<n>]]:FUNCtion[:SHAPe]
Command
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[:SOURce[<n>]]:MOD[:STATe]
[:SOURce[<n>]]:MOD[:STATe] <bool>
[:SOURce[<n>]]:MOD[:STATe]?

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

Enable or disable the modulation of the specified source channel, or query the status of
the modulation of the specified source channel.

Name Type Range Default

[<n>] Discrete {112}

If omitted, operating on
source 1 by default

<bool> Bool {{1|ON}|{O|OFF}} 0|OFF

>

The signal source of DS1000Z provides two type of modulation (Amplitude
Modulation (AM) and Frequency Modulation (FM)) which can be selected by sending
the [:SOURce[<n>]]:MOD:TYPe command.

Sine, Square, Ramp, Built-in waveforms or Arb waveform (except for DC) can be
used as carrier waveform.

Sending [:SOURce[<n>]]:MOD:AM:INTernal:FUNCtion or
[:SOURce[<n>]]:MOD:FM:INTernal:FUNCtion can selelct Sine, Square, Ramp or
Noise as modulating waveform.

The query returns OFF or ON.

:MOD ON
[:SOURce[<n>]]:FUNCtion[:SHAPe]

[:SOURce[<n>11:MOD:TYPe

[:SOURce[<n>]]:MOD:AM:INTernal:FUNCtion

[:SOURce[<n>]]:MOD:FM:INTernal:FUNCtion

[:SOURce[<n>]]:MOD:TYPe
[:SOURce[<n>]]:MOD:TYPe <type>
[:SOURce[<n>]]:MOD:TYPe?

Set or query the modulation type of the specified source channel.

Syntax

Description

Parameter

Explanation

Return
Format

Example

Name Type Range Default

[<n>] Discrete {1]2} If omitted, operating on source 1 by default

<type> Discrete {AM|FM} AM

>

AM: amplitude modulation. The amplitude of the carrier waveform varies with the
instantaneous voltage of the modulating waveform.
FM: frequency modulation. The frequency of the carrier waveform varies with the
instantaneous voltage of the modulating waveform.

Sine, Square, Ramp, Built-in waveforms or Arb waveform (except for DC) can be
used as carrier waveform.

Sending [:SOURce[<n>]]:MOD:AM:INTernal:FUNCtion or
[:SOURce[<n>]]:MOD:FM:INTernal:FUNCtion can selelct Sine, Square, Ramp or
Noise as modulating waveform.

The query returns AM or FM.

:MOD:TYPe AM
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[:SOURce[<n>]]:MOD:AM[:DEPThH]
Syntax [:SOURce[<n>]]:MOD:AM[:DEPTh] <depth>
[:SOURce[<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. The default unit is %.

Parameter _Name Type Range Default

If omitted, operating on

[<n>] Discrete {112} 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, the output amplitude is equal to carrier waveform amplitude.
In >100% modulation, the envelop distortion will be occurred and the output amplitude
of the instrument would not exceed 5Vpp (509 load). In real electrical circuit, it should be
avoided.

Return The query returns an integer.
Format

Example :MOD:AM 80

[:SOURce[<n>]]:MOD:AM:INTernal:FREQuency
[:SOURce[<n>]]:MOD:FM:INTernal:FREQuency
Syntax [:SOURce[<n>]]:MOD:AM:INTernal:FREQuency <frequency=>
[:SOURce[<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 unit is Hz.

Parameter Name Type Range Default

If omitted, operating on

[<n>] Discrete | {1]2} source 1 by default

<frequency> Real 1Hz to 50kHz 1kHz

Explanation » Sending the [:SOURce[<n>]]:MOD:TYPe command can set the modulation type.

»  AM: amplitude modulation. The amplitude of the carrier waveform varies with the
instantaneous voltage of the modulating waveform.
FM: frequency modulation. The frequency of the carrier waveform varies with the
instantaneous voltage of the modulating waveform.

» Sending [:SOURce[<n>]]:MOD:AM:INTernal:FUNCtion or
[:SOURce[<n>]]:MOD:FM:INTernal:FUNCtion can selelct Sine, Square, Ramp or
Noise as modulating waveform.

Return The query returns an integer.
Format

Example :MOD:AM:INTernal:FREQuency 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>
[:SOURce[<n>]]:MOD:AM:INTernal:FUNCtion?
[:SOURce[<n>]]:MOD:FM:INTernal:FUNCtion <wave>
[:SOURce[<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, operating on

[<n>] Discrete | {1|2} source 1 by default

<wave> | Discrete | {SINusoid|SQUare|RAMP|NOISe} | SINusoid

Explanation >  Sine (SINusoid), Square (SQUare), Ramp (RAMP) or Noise (NOISe) can be selected
as modulating waveform which frequency can be set by sending
[:SOURce[<n>]]:MOD:AM:INTernal:FREQuency or
[:SOURce[<n>]]:MOD:FM:INTernal:FREQuency.

» Sending the [:SOURce[<n>]]:MOD:TYPe command can set the modulation type.

»  AM: amplitude modulation. The amplitude of the carrier waveform varies with the
instantaneous voltage of the modulating waveform.
FM: frequency modulation. The frequency of the carrier waveform varies with the
instantaneous voltage of the modulating waveform.

Return The query returns SIN, SQU, RAMP or NOIS.
Format

Example :MOD:AM:INTernal:FUNCtion SQUare

[:SOURce[<n>]]:MOD:FM[:DEVIation]
Syntax [:SOURce[<n>]]:MOD:FM[:DEVIation] <dev>
[:SOURce[<n>]]:MOD:FM[:DEVIlation]?

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, operating on

[<n>] Discrete | {112} source 1 by default

<dev> Real OHz to the carrier waveform 10kHz
frequency

Explanation >» Sending [:SOURce[<n>]]:FREQuency[:FIXed] can set the carrier waveform
frequency and sending [:SOURce[<n>]]:MOD:FM:INTernal:FREQuency can set the
FM modulation frequency.

»  When the modulating waveform amplitude reached to its maximum, the carrier
waveform frequency increases “frequency deviation”. When the modulating
waveform amplitude reached to its minimum, the carrier waveform frequency
decreases “frequency deviation”.

Return The query returns an integer.
Format

Example :MOD:FM 100

DS1000Z Programming Guide 2-73



RIGOL Chapter 2 Command System

[:SOURce[<n>]]:APPLy?
Syntax [:SOURce[<n>]]:APPLy?

Description Query the output configurations of the specified source channel.

Parameter Name Type Range Default

[<n>] Discrete {1]2} If omitted, operating 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 item does not exist, it will be replaced by "DEF".

Example :APPLy? /*The query returns SIN,1000.000000,1.000000,0.000000,0.000000*/

[:SOURce[<n>]]:APPLyY:NOISe

[:SOURce[<n>]]:APPLy:PULSe

[:SOURce[<n>]]:APPLy:RAMP

[:SOURce[<n>]]:APPLy:SINusoid

[:SOURce[<n>]]:APPLy:SQUare

[:SOURce[<n>]]:APPLyY:USER

Syntax [:SOURce[<n>]]:APPLy:NOISe [<amp>[,<offset>]]

[:SOURce[<n>]]:APPLy:PULSe [<freq>[,<amp>[,<offset>[,<phase>]]]]
[:SOURce[<n>]]:APPLy:RAMP [<freq>[,<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>[,<phase>]]]]

Description Configure the specified source channel to output the signal with specified waveform and

parameters.
Parameter Name Type Range Default
If omitted, operating
[<n>] Discrete | {1]2} on source 1 by

default

Sine: 0.1Hz to 25MHz
Square: 0.1Hz to 15MHz
<freq> Real Pulse: 0.1Hz to 1MHz 100kHz
Ramp: 0.1Hz to 100kHz

Arbitrary waveform: 0.1Hz to 10MHz

Related to the output impedance:
<amp> Real HighZ: 20mVpp to 5Vpp 1Vpp
50Q: 10mVpp to 2.5Vpp

Related to the output impedance and
amplitude:

<offset> | Real HighZ: =(2.5V—current amplitude/2) Omv
50Q: +(1.25V—current amplitude/2)
<phase> | Real 0° to 360° 0°

Explanation >» These commands are used to select waveform shape.
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NOISe: select Noise

PULSe: select Pulse

RAMP: select Ramp

SINusoid: select Sine

SQUare: select Square

USER: select Arbitrary waveform

> <freq>: set the frequency of the specified waveform (Noise has no this parameter).
The default unit is 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 unit is V
<phase=>: set the start phase of the specified waveform (Noise has no this
parameter). The default unit is degree (°).

»  Users can omit one parameter or multiple parameters. When all of the parameters
are omitted, the commands only select the waveform shape but not modify the
parameters.

»  The four parameters (<freq>, <amp>, <offset> and <phase=>) are in order. You can
not omit the prior parameter and set the posterior one. For example, you can not
omit <freq> and set <amp> directly.
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:SYSTem Commands
:SYSTem A H TR E B, ESEAGMHRWE.

Command List:
:SYSTem:AUToscale
:SYSTem:BEEPer
:SYSTem:ERRor[:NEXT]?
:SYSTem:GPIB
:SYSTem:LANGuage
:SYSTem:LOCKed
:SYSTem:PON
:SYSTem:OPTion:INSTall
:SYSTem:OPTion:UNINSTall

L K IR R JEE JBE JNR 2R BN 4

:SYSTem:AUToscale

Syntax :SYSTem:AUToscale <bool>
:SYSTem:AUToscale?

Description Enable or disable the AUTO key at the front panel, or query the status of the AUTO key.

Parameter Name Type Range

Default

<bool> Bool {{O|OFF}I{1|ON}}

1|ON

Explanation » Users can disable the key by sending this command or pressing ->

Auto Options - Lock and enable it only by sending this command.

>  After the key is disabled, Auto Scale operation is invalid. The :AUToscale

command will be invalid.

Return The query returns 0 or 1.
Format

Example :SYSTem:AUToscale ON

:SYSTem:BEEPer

Syntax :SYSTem:BEEPer <bool>
:SYSTem:BEEPer?

Description Enable or disable the beeper, or query the status of the beeper.
Parameter Name Type Range Default
<bool> Bool {{0]OFF}]{1]ON}} 0|OFF

Return The query returns O or 1.
Format

Example :SYSTem:BEEPer ON
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:SYSTem:ERRor[:NEXT]?

Syntax
Description

Return
Format

:SYSTem:ERRor[:NEXT]?
Query and delete the last system error message.

The query returns the error message in “<message number>,<message content>"
format. Wherein, the message number is an integer and the message content is a ASCII
character string. For example, -113,"Undefined header; command cannot be found".

:SYSTem:GPIB

Syntax

Description

Parameter

Explanation

Return
Format

Example

:SYSTem:GPIB <adr>
:SYSTem:GPIB?
Set or query the GPIB address.

:SYSTem:LANGuage

Syntax

Description

Parameter

Explanation

Return
Format

Example

Name Type Range Default
<adr> Integer 1to 30 2

The GPIB address is not affected by sending *RST.

The query returns an integer.

:SYSTem:GPIB 7

:SYSTem:LANGuage <lang>

:SYSTem:LANGuage?

Set or query the system language.
Name Type Range Default
<lang> Discrete {SCHinese|ENGLish} SCHinese

The system language is not affected by sending *RST.
The query returns SCH or ENGL.

:SYSTem:LANGuage SCHinese

:SYSTem:LOCKed

Syntax

Description

Parameter

Return
Format

:SYSTem:LOCKed <bool>
:SYSTem:LOCKed?

Open or close the keyboard lock function, or query the status of the keyboard lock
function.

Name Default

0|OFF

Range

{{OJOFF}|{1]ON}}

Type
Bool

<bool>

The query returns 0 or 1.
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:SYSTem:PON
Syntax :SYSTem:PON <pon>
:SYSTem:PON?

Description Set or query set the system configuration type to be recalled when the oscilloscope is
powered on again after power-off.

Parameter _Name Type Range Default

<pon> Discrete {LATest|DEFault} LATest

Return The query returns LAT or DEF.
Format

Example :SYSTem:PON LATest

:SYSTem:OPTion:INSTall
Syntax :SYSTem:OPTion:INSTall <license>

Description Install option.

Parameter Name Type Range Default

Option series number supplied by
<license> ASCII String | RIGOL None
No spaces between characters.

Example :SYSTem:OPTion:INSTall PDUY9N9QTS9PQSWPLAETRD3UJHYA

:SYSTem:OPTion:UNINSTall
Syntax :SYSTem:OPTion:UNINSTall

Description Uninstall the options installed.
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:TIMebase Commands

:TIMebase commands are used to set horizontal parameters, such as enabling the delayed sweep, setting
the horizontal timebase mode, etc.

Command List:

:TIMebase:DELay:ENABle

:TIMebase:DELay:OFFSet

:TIMebase:DELay:SCALe

:TIMebase[:MAIN]:OFFSet

:TIMebase[:MAIN]:SCALe

:TIMebase:MODE

L K IR R 2R AR 4

:TIMebase:DELay:ENABIe
Syntax :TIMebase:DELay:ENABle <bool>
:TIMebase:DELay:ENABle?

Description Enable or disable the delayed sweep, or query the status of the delayed sweep.

Parameter _Name Type Range Default

<bool> | Bool {{O|OFF}|{1|ON}} 0|OFF

Explanation Delayed sweep can be used to enlarge a length of waveform horizontally to view the
waveform details.

Return Format The query returns O or 1.
Example :TIMebase:DELay:ENABIe ON

:TIMebase:DELay:OFFSet

Syntax :TIMebase:DELay:OFFSet <offset>
:TIMebase:DELay:OFFSet?

Description Set or query the delayed timebase offset. The default unit is s.

Parameter Name Type Range Default

<offset> | Real -(LeftTime —DelayRange/2) to 0
(RightTime —DelayRange/2)

Explanation LeftTime = 6xMainScale — MainOffset
RightTime = 6xMainScale + MainOffset
DelayRange = 12xDelayScale

Return Format The query returns the offset in scientific notation.

Example :TIMebase:DELay:OFFSet 0.000002 /*Set the delayed timebase offset to 2us*/
:TIMebase:DELay:OFFSet?  /*The query returns 2.0000000e-06*/

Related :TIMebase:DELay:SCALe
Command .1\ 1ehase[:MAIN]:OFFSet
:TIMebase[:MAIN]:SCALe
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:-TIMebase:DELay:SCALe
Syntax :TIMebase:DELay:SCALe <scale value>
:TIMebase:DELay:SCALe?

Description Set or query the delayed timebase scale. The default unit is s/div.

Parameter Name Type Range Default

<scale_value> | Real See Explanation 500ns

Explanation » The maximum of <scale_value> is the main timebase scale currently set and the
minimum is related to the current sample rate (satisfying the inequality: current
sample rate * delay timebase scale * 7 = 14) and not less than 1ns.

» The delay timebase scale is only the maximum or the value decreased from the
maximum in 1-2-5 step. If the minimum calculated by the inequality mentioned
above is not the values which can be set, the larger value will be the minimum. If
the value set is between two values which can be set, the smaller one will be set.

» For example, when the main timebase scale currently set 10.00us and the sample
rate is 500MSa/s, the maximum of <scale_value> is 10.00us. The minimum is
calculated using the inequality: = 14 / (500MSa/s * 7) = 40ns. Taking the larger
value which can be set, the minimum is 50ns. At this point, if 0.000009 (namely
9us)is set, the instrument sets the delay timebase scale to 5us.

Return Format The query returns the scale in scientific notation.

Example :TIMebase:DELay:SCALe 0.00000005 /*Set the delayed timebase scale to 50ns*/
:TIMebase:DELay:SCALe?  /*The query returns 5.0000000e-08*/

Related :TIMebase[:MAIN]:SCALe
Command

:TIMebase[:MAIN]:OFFSet

Syntax :TIMebase[:MAIN]:OFFSet <offset>
:TIMebase[:MAIN]:OFFSet?

Description Set or query the main timebase offset. The default unit is s.

Parameter Name Type Range Default

<offset> | Real -Screen/2 to 1s or -Screen/2 to 5000s 0

Explanation > This command is invalid when the horizontal timebase is Roll and the oscilloscope
is in Run state.

»  When the horizontal timebase is YT and the timebase scale is 20ms or larger
(namely “Slow Sweep” mode), this command is invalid when the oscilloscope in
Stoping.

Return Format The query returns the offset in scientific notation.
Example :TIMebase:MAIN:OFFSet 0.0002 /*Set the main timebase offset to 20ms*/
Related :TIMebase:MODE
command - 1)yiehase[:MAIN]:SCALe
:RUN
:STOP
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:TIMebase[:MAIN]:SCALe
Syntax :TIMebase[:MAIN]:SCALe <scale_value>
:TIMebase[:MAIN]:SCALe?
Description Set or query the main timebase scale. The default unit is s/div.
Parameter Name Type Range Default
<scale_value> | Real Normal: 5ns to 50s in 1-2-5 step

Explanation

Return Format

Example

Related
Command

Roll: 200ms to 50s in 1-2-5 step

lus

When the horizontal timebase is YT and the timebase scale is 20ms or larger (namely
“Slow Sweep” mode), this command is invalid when the oscilloscope in Stoping.

The query returns the main timebase scale in scientific notation.
:TIMebase:MAIN:SCALe 0.0002

:TIMebase:MAIN:SCALe?

:TIMebase:MODE

:TIMebase:MODE

/*Set the main timebase scale to 200us*/
/*The query returns 2.0000000e-04*/

Syntax :TIMebase:MODE <mode>
:TIMebase:MODE?
Description Set or query the mode of the horizontal timebase.
Parameter Name Type Range Default
<mode> Discrete | {MAIN]XY|ROLL} MAIN
Return Format The query returns MAIN, XY or ROLL.
Example :TIMebase:MODE XY
Related :TIMebase:DELay:OFFSet
command - .7)\iehase:DELay:SCALe
:TIMebase[:MAIN]:OFFSet
:TIMebase[:MAIN]:SCALe
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‘- TRIGger Commands

:TRIGger commands are used to set the trigger system of the oscilloscope.

Command List:
:TRIGger:MODE
:TRIGger:COUPIling
:TRIGger:STATus?
:TRIGger:SWEep
:TRIGger:HOLDoff
:TRIGger:NREJect

:TRIGger:EDGe
:TRIGger:PULSe
:TRIGger:SLOPe
:TRIGger:ViDeo
:TRIGger:PATTern
:TRIGger:DURATIon
:TRIGger:TIMeout (Option)
:TRIGger:RUNT (Option)
:TRIGger:WINDows (Option)
:TRIGger:DELay (Option)
:TRIGger:SHOLd (Option)
:TRIGger:NEDGe (Option)
:TRIGger:RS232 (Option)
:TRIGger:1IC (Option)
:TRIGger:SPI (Option)

L 2K IR JBE 2K ZJER N JE JBE JEE R 2R 2ER JER R 2R 2BE N 2R JNR 2NN 2

:TR1Gger:MODE
Syntax :TRIGger:MODE <mode>
:TRIGger:MODE?

Description Select or query the trigge

r type.

Parameter Name Type

Range

Default

<mode> | Discrete

{EDGE|PULSe|RUNT|WIND|NEDG|SLOPe|VIDeo| | EDGE

PATTern|DELay|TIMeout|DURation|SHOLd|RS232

[1IC|SPI}

Return The query returns EDGE,
Format SHOL, RS232, IIC or SPI.

Example :TRIGger:MODE SLOPe

PULS, RUNT, WIND, NEDG, SLOP, VID, PATT, DEL, TIM, DUR,
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:TRIGger:COUPIing
Syntax :TRIGger:COUPIling <couple>
:TRIGger:COUPling?
Description Select or query the trigger coupling type.
Parameter _Name Type Range Default
<couple> Discrete | {AC|DC|LFReject|HFReject} DC
Explanation > This command is only applicable to the edge trigger.
» AC: block all the DC components and attenuate signals lower than 75 kHz.
» DC: allow DC and AC components into the trigger path.
» LFReject: block the DC components and reject the low frequency components (lower
than 75 kHz).
» HFReject: reject the high frequency components (higher than 75 kHz).
Return The query returns AC, DC, LFR or HFR.
Format
Example :TRIGger:COUPling LFReject
:TRI1Gger:STATus?
Syntax :TRIGger:STATus?
Description Query the current trigger status.
Return The query returns TD, WAIT, RUN, AUTO or STOP.
Format
:TR1Gger:SWEep
Syntax :TRIGger:SWEep <sweep>
:TRIGger:SWEep?
Description Set or query the trigger mode.
Parameter Name Type Range Default
<sweep> | Discrete {AUTO|NORMal[SINGle} AUTO
Explanation >» AUTO: auto trigger. No matter whether the trigger condition is met, there is always
waveform display.
» NORMal: normal trigger. Display waveform when the trigger condition is met;
otherwise, the oscilloscope holds the original waveform and waits for the next trigger.
»  SINGle: single trigger. The oscilloscope waits for a trigger and displays the waveform
when the trigger condition is met and then stops.
Return The query returns AUTO, NORM or SING.
Format
Example :TRIGger:SWEep SINGle
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:-TRIGger

Syntax

Description

Parameter

Explanation

Return
Format

Example

-TRIGger

Syntax

Description

Parameter

Explanation

Return
Format

Example

:HOLDoff

:TRIGger:HOLDoff <value>
:TRIGger:HOLDoff?

Set or query the trigger holdoff time. The default unit is s.
Name Type Range Default
<value> | Real 16ns to 10s 16ns

»  Trigger holdoff can be used to stably trigger the complex waveforms (such as pulse
series). Holdoff time is the amount of time that the oscilloscope waits before
re-arming the trigger circuitry. The oscilloscope will not trigger until the holdoff time
expires.

»  When the trigger type is video, RS232, 12C or SPI, this setting will be not available.

The query retuns the trigger holdoff time in scientific notation.

:TRIGger:HOLDoff 0.0000002 /*Set the trigger holdoff time to 200ns*/

:TRIGger:HOLDoff?  /*The query returns 2.000000e-07*/

‘NREJect

:TRIGger:NREJect <bool>

:TRIGger:NREJect?

Enable or disable noise rejection, or query the status of noise rejection.
Name Type Range Default
<bool> Bool {{O]OFF}|{1|ON}} 0|OFF

Noise rejection reduces the possibility of noise trigger.

The query returns 0 or 1.

:TRIGger:NREJect ON
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:TRI1Gger:EDGe
Command List:
€ :TRIGger:EDGe:SOURce
¢ TRIGger:EDGe:SLOPe
¢ :TRIGger:EDGe:LEVel
:TRIGger:EDGe:SOURce
Syntax :TRIGger:EDGe:SOURce <source>
:TRIGger:EDGe:SOURce?
Description Set or query the trigger source in edge trigger.
Parameter Name Type Range Default
<source> | Discrete | {CHANnell|CHANNnel2|CHANNel3|CHANNel4]AC} | CHANnell
Return The query returns CHAN1, CHAN2, CHAN3, CHAN4 or AC.
Format
Example :TRIGger:EDGe:SOURce CHANnell
:TRIGger:EDGe:SLOPe
Syntax :TRIGger:EDGe:SLOPe <slope>
:TRIGger:EDGe:SLOPe?
Description Set or query the edge type in edge trigger.
Parameter Name Type Range Default
<slope> Discrete | {POSitive|NEGative|RFALI} POSitive

Return The query returns POS, NEG or RFAL.
Format

Example :TRIGger:EDGe:SLOPe NEGative

Related :TRIGger:MODE
Command
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:TRIGger:EDGe:LEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:EDGe:LEVel <level>
:TRIGger:EDGe:LEVel?

Set or query the trigger level in edge trigger. The unit is the same as the current
amplitude unit.

Name

Type

Range Default

<level>

Real

(£ 5 x VerticalScale from the screen center) —OFFSet | 0

For VerticalScale, refer to the :CHANnel<n>:SCALe command. For OFFSet, refer to
the :CHANnel<n>:0OFFSet command.

The query returns the trigger level in scientific notation.

:TRIGger:EDGe:LEVel 0.16
:CHANnel<n>:SCALe

:CHANnel<n>:0OFFSet
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:TRIGger:PULSe
Command List:
€ :TRIGger:PULSe:SOURce
¢ TRIGger:PULSe:WHEN
€ TRIGger:PULSe:WIDTh
¢ : TRIGger:PULSe:UWIDth
€ :TRIGger:PULSe:LWIDth
¢ :TRIGger:PULSe:LEVel
:TRIGger:PULSe:SOURce

Syntax :TRIGger:PULSe:SOURce <source>

:TRIGger:PULSe:SOURce?
Description Set or query the trigger source in pulse width trigger.
Parameter _Name Type Range Default
<source> | Discrete {CHANnNel1]CHANNel2|CHANnel3|CHANNel4} CHANnRell
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:PULSe:SOURce CHANnell /*Set the trigger source to CH1*/

:TRIGger:PULSe:WHEN

Syntax :TRIGger:PULSe:WHEN <when>

:TRIGger:PULSe:WHEN?
Description Set or query the trigger condition in pulse width trigger.
Parameter Name Type Range Default
<when> | Discrete | {PGReater|PLESs|NGReater|NLESs|PGLess|NGLess} | PGReater

Explanation

Format
Example

Related
Command

» PGReater/PLESs: you need to specify a pulse width (refer
to :TRIGger:PULSe:WIDTh). The oscilloscope triggers when the positive pulse width

of the input signal is greater/lower than the specified Pulse Width.

» NGReater/NLESs: you need to specify a pulse width (refer
to :TRIGger:PULSe:WIDTh). The oscilloscope triggers when the negative pulse width

of the input signal is greater/lower than the specified Pulse Width.
» PGLess/NGLess: you need to specify a upper (refer to :TRIGger:PULSe:UWIDth) and

a lower (refer to :TRIGger:PULSe:LWIDth)pulse width. The oscilloscope triggers
when the positive/negative pulse width of the input signal is greater than the
specified lower pulse width and lower than the upper pulse width.

Return The query returns PGR, PLES, NGR, NLES, PGL or NGL.

:TRIGger:PULSe:WHEN NLESs
:TRIGger:PULSe:WIDTh

/*Set the trigger condition to NLESs*/

:TRIGger:PULSe:UWIDth

:TRIGger:PULSe:LWIDth
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:TRIGger:PULSe:WIDTh

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:PULSe:WIDTh <width>
:TRIGger:PULSe:WIDTh?

Set or query the pulse width in pulse width trigger. The default unit is s.

Name Type Range Default
. PGReater, NGReater: 1us
<width> | Real 8ns to 10s PLESs, NLESs: 2ys

This command is available when the trigger condition (refer to :TRIGger:PULSe:WHEN) is
PGReater, PLESs, NGReater and NLESs.

The query returns the pulse width in scientific notation.

:TRIGger:PULSe:WIDTh 0.000003  /*Set the pulse width to 3us*/
:TRIGger:PULSe:WIDTh?  /*The query returns 3.000000e-06*/

:TRIGger:PULSe:WHEN

:TRI1Gger:PULSe:UWIDth

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:PULSe:UWIDth <width>
:TRIGger:PULSe:UWIDth?
Set or query the upper pulse width in pulse width trigger. The default unit is s.

Name Range Default

16ns to 10s

Type
Real

<width> 1us

This command is available when the trigger condition (refer to :TRIGger:PULSe:WHEN) is
PGLess and NGLess.

The query returns the upper pulse width in scientific notation.

:TRIGger:PULSe:UWIDth 0.000003 /*Set the upper pulse width to 3us*/
:TRIGger:PULSe:UWIDth?  /*The query returns 3.000000e-06*/

:TRIGger:PULSe:WHEN
:TRIGger:PULSe:LWIDth
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:TRIGger:PULSe:LWIDth
Syntax :TRIGger:PULSe:LWIDth <width>
:TRIGger:PULSe:LWIDth?
Description Set or query the lower pulse width in pulse width trigger. The default unit is s.
Parameter Name Type Range Default
<width> | Real 8ns to 9.99s 992ns

Explanation

Return
Format

Example

Related
Command

This command is available when the trigger condition (refer to :TRIGger:PULSe:WHEN) is
PGLess and NGLess.

The query returns the lower pulse width in scientific notation.

:TRIGger:PULSe:LWIDth 0.000003
:TRIGger:PULSe:LWIDth?

:TRIGger:PULSe:WHEN
:TRIGger:PULSe:UWIDth

/*Set the lower pulse width to 3us*/
/*The query returns 3.000000e-06*/

:TRIGger:PULSe:LEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:PULSe:LEVel <level>
:TRIGger:PULSe:LEVel?

Set or query the trigger level in pulse width trigger. The unit is the same as the current
amplitude unit.

Name Type Range Default
(£ 5 x VerticalScale from the screen center) —

<level> Real 0
OFFSet

For VerticalScale, refer to the :CHANnel<n>:SCALe command. For OFFSet, refer to
the :CHANnel<n>:0OFFSet command.

The query returns the trigger level in scientific notation.

:TRIGger:PULSe:LEVel 0.16  /*Set the trigger level to 160mV*/
:TRIGger:PULSe:LEVel?  /*The query returns 1.600000e-01*/

:CHANnel<n>:SCALe

:CHANnel<n>:0OFFSet
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:TR1Gger:SLOPe

Command List:
:TRIGger:SLOPe:SOURCce
:TRIGger:SLOPe:WHEN
:TRIGQger:SLOPe:TIME
:TRIGger:SLOPe:TUPPer
:TRIGger:SLOPe:TLOWer
:TRIGger:SLOPe:WINDow
:TRIGger:SLOPe:ALEVel
:TRIGger:SLOPe:BLE Vel

L 2K 2BR R 2R JBR B 2B 2

:TRIGger:SLOPe:SOURce
Syntax :TRIGger:SLOPe:SOURce <source>
:TRIGger:SLOPe:SOURce?

Description Set or query the trigger source in slope trigger.

Parameter Name Type Range Default
<source> | Discrete {CHANNel1]CHANRNel2]CHANnel3|CHANnel4} CHANnell

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:SLOPe:SOURce CHANnNel2
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:TRI1Gger:SLOPe:WHEN
Syntax :TRIGger:SLOPe:WHEN <when>
:TRIGger:SLOPe:WHEN?

Description Set or query the trigger condition in slope trigger.

Parameter Name Type Range Default

<when> | Discrete | {PGReater|PLESs|NGReater|NLESs|PGLess|NGLess} | PGReater

Explanation > PGReater/PLESs: you need to specify a time value (refer to :TRIGger:SLOPe:TIME).
The oscilloscope triggers when the positive slope time of the input signal is
greater/lower than the specified time.

> NGReater/NLESs: you need to specify a time value (refer to :TRIGger:SLOPe:TIME).
The oscilloscope triggers when the negative slope time of the input signal is
greater/lower than the specified time.

» PGLess/NGLess: you need to specify a upper limit (refer to :TRIGger:SLOPe:TUPPer)
and a lower limit (refer to :TRIGger:SLOPe:TLOWer) of time. The oscilloscope
triggers when the positive/negative slope time of the input signal is greater than the
specified lower limit and lower than the specified upper limit.

Return The query returns PGR, PLES, NGR, NLES, PGL or NGL.
Format

Example :TRIGger:SLOPe:WHEN NLESs /*Set the trigger condition to NLESs*/
Related :TRIGger:SLOPe:TIME
Command :TRIGger:SLOPe:TUPPer
:TRIGger:SLOPe:TLOWer

:TRIGger:SLOPe:TIME
Syntax :TRIGger:SLOPe:TIME <time>
:TRIGger:SLOPe:TIME?

Description Set or query the time value in slope trigger. The default unit is s.

Parameter _Name Type Range Default

PGReater, NGReater: 1us

<time> | Real 8ns to 10s PLESs, NLESs: 24s

Explanation This command is available when the trigger condition (refer to :TRIGger:SLOPe:WHEN) is
PGReater, PLESs, NGReater and NLESs.

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

Example :TRIGger:SLOPe:TIME 0.000003 /*Set the time value to 3us*/
:TRIGger:SLOPe:TIME?  /*The query returns 3.000000e-06*/

Related :TRIGger:SLOPe:WHEN
Command
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:TR1Gger:SLOPe:TUPPer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:SLOPe:TUPPer <time>
:TRIGger:SLOPe:TUPPer?

Set or query the upper limit of the time in slope trigger. The default unit is s.

Name Type Range Default

<time> Real 16ns to 10s

1lps

This command is available when the trigger condition (refer to :TRIGger:SLOPe:WHEN) is
PGLess and NGLess.

The query returns the upper limit of the time in scientific notation.

:TRIGger:SLOPe: TUPPer 0.000003
:TRIGger:SLOPe:TUPPer?

:TRIGger:SLOPe:WHEN
:TRIGger:SLOPe:TLOWer

/*Set the upper limit of the time to 3us*/
/*The query returns 3.000000e-06*/

:TR1Gger:SLOPe:TLOWer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:SLOPe: TLOWer <time>
:TRIGger:SLOPe: TLOWer?

Set or query the lower limit of the time in slope trigger. The default unit is s.

Name Type Range Default

<time> Real 8ns to 9.99s 992ns

This command is available when the trigger condition (refer to :TRIGger:SLOPe:WHEN) is
PGLess and NGLess.

The query returns the lower limit of the time in scientific notation.

/* Set the lower limit of the time to 20ns*/
/*The query returns 2.000000e-08*/

:TRIGger:SLOPe: TLOWer 0.000000020
:TRIGger:SLOPe:TUPPer?

:TRIGger:SLOPe:WHEN
:TRIGger:SLOPe:TUPPer
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:TRI1Gger:SLOPe:WINDow
Syntax :TRIGger:SLOPe:WINDow <window=>
:TRIGger:SLOPe:WINDow?
Description Set or query the vertical window type in slope trigger
Parameter Name Type Range Default
<window> | Discrete | {TA|TB|TAB} TA

Explanation

Return
Format

Example

Related
Command

»  TA: only adjust the upper limit of the trigger level, refer to :TRIGger:SLOPe:ALEVel.

>  TB: only adjust the lower limit of the trigger level, refer to :TRIGger:SLOPe:BLEVel.

»  TAB: adjust the upper and lower limits of the trigger level at the same time, refer
to :TRIGger:SLOPe:ALEVel and :TRIGger:SLOPe:BLEVel.

The query returns TA, TB or TAB.

:TRIGger:SLOPe:WINDow TB
:TRIGger:SLOPe:ALEVel
:TRIGger:SLOPe:BLEVel

:TRIGger:SLOPe:ALEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:SLOPe:ALEVel <level>
:TRIGger:SLOPe:ALEVel?

Set or query the upper limit of the trigger level in slope trigger. The unit is the same as the
current amplitude unit.

Name Type Range Default
+ 1 —

<level> Real (£ 5 x VerticalScale from the screen center) o\
OFFSet

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the upper limit of the trigger level in scientific notation.

:TRIGger:SLOPe:ALEVel 0.16
:TRIGger:SLOPe:ALEVel

:CHANnel<n>:SCALe

/*Set the upper limit of the trigger level to 160mV*/
/*The query returns 1.600000e-01*/

:CHANNnel<n>:0OFFSet

:TRIGger:SLOPe:BLEVel
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:TRIGger:SLOPe:BLEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:SLOPe:BLEVel <level>

:TRIGger:SLOPe:BLEVel?

Set or query the lower limit of the trigger level in slope trigger, The unit is the same as the
current amplitude unit.

Name

Type

Range

Default

<level>

Real

(= 5 x VerticalScale from the screen center) —OFFSet | 0

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the lower limit of the trigger level in scientific notation.

:TRIGger:SLOPe:BLEVel 0.16
:TRIGger:SLOPe:BLEVel

:CHANnel<n>:SCALe

:CHANnel<n>:0OFFSet

:TRIGger:SLOPe:ALEVel

/*Set the lower limit of the trigger level to 160mV*/
/*The query returns 1.600000e-01*/
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:TRIGger:VIDeo
Command List:
€ :TRIGger:VIDeo:SOURce
¢ :TRIGger:VIDeo:POLarity
¢ :TRIGger:VIDeo:MODE
¢ : TRIGger:VIDeo:LINE
€ :TRIGger:VIDeo:STANdard
¢ :TRIGger:VIDeo:LEVel
:TRI1Gger:VIDeo:SOURce
Syntax :TRIGger:VIDeo:SOURce <source>
:TRIGger:VIDeo:SOURce?
Description Select or query the trigger source in video trigger.
Parameter _Name Type Range Default
<source> Discrete {CHANRel1]CHANNnel2|CHANnel3|CHANnel4} | CHANnell
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:VIDeo:SOURce CHANnNel2
:TR1Gger:VIDeo:POLarity
Syntax :TRIGger:VIDeo:POLarity <polarity>
:TRIGger:VIDeo:POLarity?
Description Select or query the video polarity in video trigger.
Parameter Name Type Range Default
<polarity> Discrete {POSitive|NEGative} POSitive
Return The query returns POS or NEG.
Format
Example :TRIGger:VIDeo:POLarity POSitive
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:TR1Gger:VIDeo:MODE
Syntax :TRIGger:VIDeo:MODE <mode>
:TRIGger:VIDeo:MODE?

Description Set or query the sync type in video trigger.

Parameter Name Type Range Default

<mode> | Discrete {ODDField|EVENfield|LINE|ALINes} ALINes

Explanation > ODDField: trigger on the rising edge of the first ramp waveform pulse in the odd
field. This type is available when the video standard is NTSC or PAL/SECAM.

» EVENfield: trigger on the rising edge of the first ramp waveform pulse in the even
field. This type is available when the video standard is NTSC or PAL/SECAM.

» LINE: for NTSC and PAL/SECAM video standards, trigger on the specified line in the
odd or even field; for 480P and 576P video standard, trigger on the specified line.

» ALINes: trigger on all the horizontal sync pulses.

Return The query returns ODDF, EVEN, LINE or ALIN.
Format

Example :TRIGger:VIDeo:MODE ODDField
Related :TRIGger:VIDeo:LINE
Command .1p,60er-ViDeo:STANdard

:TRIGger:VIDeo:LINE
Syntax :TRIGger:VIDeo:LINE <line>
:TRIGger:VIDeo:LINE?

Description Set or query the line number when the sync type in video trigger is LINE.

Parameter Name Type Range Default

<line> Integer Refer to Explanation 1

NTSC: 1 to 525
PAL/SECAM: 1 to 625
480P: 1 to 525
576P: 1 to 625

Explanation

YV V V V

Return The query returns an integer.
Format

Example :TRIGger:VIDeo:LINE 100

Related :TRIGger:VIDeo:MODE
Command
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:TRIGger:VIDeo:STANdard
Syntax :TRIGger:VIDeo:STANdard <standard>
:TRIGger:VIDeo:STANdard?

Description Set or query the video standard in video trigger.

Parameter _Name Type Range Default

<standard> Discrete | {PALSecam|NTSC|480P|576P} NTSC

Explanation » PALSecam:
PAL: the frame frequency is 25 frames per second. The TV sweep line is 625 with the
odd field goes first and the even field follows behind.
Secam: the frame frequency is 25 frames per second. The sweep line is 625 with
interlacing sweep.

» NTSC: the field frequency is 60 fields per second and the frame frequency is 30
frames per second. The TV sweep line is 525 with the even field goes first and the
odd field follows behind.

» 480P: the frame frequency is 60 frames per second; the TV sweep line is 525;
line-by-line sweep; the line frequency is 31.5 kHz.

» 576P: the frame frequency is 60 frames per second; the TV sweep line is 625;
line-by-line sweep.

Return The query returns PALS, NTSC, 480P or 576P.
Format

Example :TRIGger:VIDeo:STANdard NTSC
Related :TRIGger:VIDeo:LINE
Command .1p)60er-ViDeo:MODE

:TRIGger:VIDeo:LEVel
Syntax :TRIGger:VIDeo:LEVel <level>
:TRIGger:VIDeo:LEVel?

Description Set or query the trigger level in video trigger. The unit is the same as the current
amplitude unit.

Parameter Name Type | Range Default

<level> | Real | (x5 x VerticalScale from the screen center) —OFFSet | O

Explanation >»  For VerticalScale, refer to :CHANnel<n>:SCALe.

» For OFFSet, refer to :CHANnel<n>:OFFSet.

Return The query returns the trigger level in scientific notation.
Format

Example :TRIGger:VIDeo:LEVel 0.16  /*Set the trigger level to 160mV*/
:TRIGger:VIDeo:LEVel /*The query returns 1.600000e-01*/

Related :CHANnel<n>:SCALe
Command ., \Nnel<n>:OFFSet
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:TRIGger:PATTern

Command List:

*
*

:TRIGger:PATTern:PATTern

:TRIGger:PATTern:LEVel

:TRIGger:PATTern:PATTern
:TRIGger:PATTern:PATTern <patternl>,<pattern2>,<pattern3>,<pattern4>
:TRIGger:PATTern:PATTern?

Syntax

Description Set or query the pattern of each channel in pattern trigger.

Parameter

Explanation

Return
Format

Example

Name Type Range Default
<patternl> Discrete {HILIX|R|F} X
<pattern2> Discrete {HILIX|R|F} X
<pattern3> Discrete {H|L|X|R|F} X
<pattern4> Discrete {H|LIX|R|F} X

» H: set the pattern of the channel selected to “H”, namely the voltage level is higher
than the threshold level of the channel.

» L: set the pattern of the channel selected to “L”, namely the voltage level is lower
than the threshold level of the channel.

»  X: set the pattern of the channel selected to “Don’'t Care”, namely this channel is not
used as a part of the pattern. When all the channels in the pattern are set to “Don’t
Care”, the oscilloscope will not trigger.

» R/F: set the pattern to the rising or falling edge of the channel selected.

» You can not to specify patterns of two channels to rising edge or falling edge at the
same time. If one edge item is currently defined and then another edge item is
defined in another channel in the pattern, the former edge item defined will be
replaced by X.

»  The four parameters from left to right in the command set the pattern of CH1, CH2,

CH3 and CH4 respectively.

The query returns the patterns of all channels.

:TRIGger:PATTern:PATTern H,R,L,X
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:TRIGger:PATTern:LEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:PATTern:LEVel <chan>,<level>
:TRIGger:PATTern:LEVel? <chan>

Set or query the trigger level of the specified channel in pattern trigger. The unit is the
same as the current amplitude unit.

Name Type Range Default
<chan> | Discrete {CHANnNel1]CHANNel2]| CHANnel3]CHANnNel4} CHANnel1

(£ 5 x VerticalScale from the screen center) —

OFFSet 0

<level> Real

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level in scientific notation.

:TRIGger:PATTern:LEVel CHANNel2,0.16 /*Set the trigger level of CH2 to 160mV*/
:CHANnel<n>:SCALe
:CHANnel<n>:OFFSet
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:TRIGger:DURATiIoON

Command List:

€ :TRIGger:DURATion:SOURce

:TRIGger:DURATIion:TYPe

:TRIGger:DURATion:WHEN

:TRIGger:DURATion:TUPPer

* 6 0 o

:TRIGger:DURATion: TLOWer

:TRIGger:DURATIon:SOURce

Syntax

Description

Parameter

Return
Format

Example

:TRIGger:DURATIon:SOURce <source>

:TRIGger:DURATIon:SOURce?

Set or query the trigger source in duration trigger.

Name

Type

Range

Default

<source=>

Discrete

{CHANnNel1]CHANnel2|CHANnel3|CHANnel4} | CHANnell

The query returns CHAN1, CHAN2, CHAN3 or CHAN4.

:TRIGger:DURATion:SOURce CHANnNel2

:TRIGger:DURATIon:TYPe

Syntax

Description Set or query the pattern of each channel in duration trigger.

Parameter

:TRIGger:DURATIon:TYPe <typel>,<type2>,<type3>,<type4>

:TRIGger:DURATIon:TYPe?

Name Type Range Default
<typel> Discrete {H|L|X} X
<type2> Discrete {H|L|X} X
<type3> Discrete {H|L|X} X
<type4d> Discrete {HIL|X} X

Explanation > H: set the pattern of the channel selected to “H”, namely the voltage level is higher

Return The query returns the pattern of four channels.

Format

Example

than the threshold level of the channel.

» L: set the pattern of the channel selected to “L”, namely the voltage level is lower

than the threshold level of the channel.

»  X: set the pattern of the channel selected to “Don’t Care”, namely this channel is not
used as a part of the pattern. When all the channels in the pattern are set to “Don’t

Care”, the oscilloscope will not trigger.

»  The four parameters from left to right in the command set the pattern of CH1, CH2,
CH3 and CH4 respectively.

:TRIGger:DURATIon:TYPe L,X,H,L
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:TRIGger:DURATIion:WHEN
Syntax :TRIGger:DURATion:WHEN <when>
:TRIGger:DURATion:WHEN?
Description Set or query the trigger condition in duration trigger.
Parameter _Name Type Range Default
<when> | Discrete {GREater|LESS|GLESs} GREater

Explanation

Return
Format

Example

Related
Command

» GREater: you need to specify a time (refer to :TRIGger:DURATIion:TLOWer). The
oscilloscope triggers when the duration of the pattern is greater than the preset time.

» LESS: you need to specify a time (refer to :TRIGger:DURATion:TUPPer). The
oscilloscope triggers when the duration of the pattern is lower than the preset time.

» GLESs: you need to specify a upper limit of time (refer
to :TRIGger:DURATIion:TUPPer) and lower limit of time (refer
to :TRIGger:DURATIion:TLOWer). The oscilloscope triggers when the duration of the
pattern is lower than the preset upper limit of time and greater than the preset lower
limit of time.

The query returns GRE, LESS or GLES.

:TRIGger:DURATion:WHEN LESS
:TRIGger:DURATion:TLOWer
:TRIGger:DURATion:TUPPer

:TR1Gger:DURATIion:TUPPer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:DURATIon:TUPPer <NR3>
:TRIGger:DURATIion: TUPPer?

Set or query the duration time upper limit in duration trigger. The default unit is s.

Name Type Range Default
Related to the trigger condition

<NR3> Real LESS: 8ns to 10s 2us
GLESs: 16ns to 10s

This command is available when the trigger condition (:TRIGger:DURATion:WHEN) is
LESS or GLESs.

The query returns the duration time upper limit in scientific notation.

:TRIGger:DURATion:TUPPer 0.000003
:TRIGger:DURATion:TUPPer?

:TRIGger:DURATion:WHEN

/*Set the duration time upper limit to 3us*/
/*The query returns 3.000000e-06*/

:TRIGger:DURATion:TLOWer

DS1000Z Programming Guide
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:TRIGger:DURATIon:TLOWer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:DURATion: TLOWer <NR3>
:TRIGger:DURATIion:TLOWer?

Set or query the duration time lower limit in duration trigger. The default unit is s.

Name

Type

Range

Default

<NR3>

Real

8ns to 9.99s

1lus

This command is available when the trigger condition (:TRIGger:DURATion:WHEN) is
GREater or GLESs.

The query returns the duration time lower limit in scientific notation.

:TRIGger:DURATion:TLOWer 0.000003

:TRIGger:DURATion:TLOWer?

:TRIGger:DURATion:WHEN

:TRIGger:DURATion:TUPPer

/*Set the duration time lower limit to 3us*/
/*The query returns 3.000000e-06*/

2-102

DS1000Z Programming Guide



Chapter 2 Command System RIGOL
:TRIGger:TIMeout (Option)
Command List:
€ :TRIGger:TIMeout:SOURce
€ :TRIGger:TIMeout:SLOPe
¢ :TRIGger:TIMeout:TIMe
:TRIGger:TIMeout:SOURce
Syntax :TRIGger:TIMeout:SOURce <source>
:TRIGger:TIMeout:SOURce?
Description Set or query the trigger source in timeout trigger.
Parameter Name Type Range Default
<source> Discrete {CHANnel1]CHANnel2|CHANnel3|CHANnel4} | CHANnell
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:TIMeout:SOURce CHANnel2
:TRIGger:TIMeout:SLOPe
Syntax :TRIGger:TIMeout:SLOPe <slope>
:TRIGger:TIMeout:SLOPe?
Description Set or query the edge type in timeout trigger.
Parameter _Name Type Range Default
<slope> Discrete {POSitive|NEGative|RFALI} POSitive

Explanation

Return
Format

Example

» POSitive: start timing when the rising edge of the input signal passes through the

trigger level.

» NEGative: start timing when the falling edge of the input signal passes through the

trigger level.

» RFALI: start timing when any edge of the input signal passes through the trigger

level.

The query returns POS, NEG

or RFAL.

:TRIGger:TIMeout:SLOPe NEGative

DS1000Z Programming Guide
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:TRIGger:TIMeout:TIMe
Syntax :TRIGger:TIMeout:TIMe <NR3>
:TRIGger:TIMeout: TIMe?

Description Set or query the timeout time in timeout trigger. The default unit is s.

Parameter Name Type Range Default

<NR3> Real 16ns to 10s 16ns

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

Example :TRIGger:TIMeout:TIMe 0.002 /*Set the timeout time to 2ms*/
:TRIGger:TIMeout:TIMe?  /*The query returns 2.000000e-03*/

Related :TRIGger:TIMeout:TIMe
Command
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:TRIGger:RUNT (Option)
Command List:
€ :TRIGger:RUNT:SOURce
€ :TRIGger:RUNT:POLarity
¢ TRIGger:RUNT:WHEN
¢  TRIGger:RUNT:WUPPer
€ :TRIGger:RUNT:WLOWer
€ TRIGger:RUNT:ALEVel
¢ : TRIGger:RUNT:BLEVel
:TRIGger:RUNT:SOURce
Syntax :TRIGger:RUNT:SOURce <source>
:TRIGger:RUNT:SOURce?
Description Set or query the trigger source in runt trigger.
Parameter Name Type Range Default
<source> | Discrete {CHANNel1]CHANnel2| CHANnel3|CHANnNel4} CHANnell
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:RUNT:SOURce CHANnel2
:TRIGger:RUNT:POLarity
Syntax :TRIGger:RUNT:POLarity <polarity>
:TRIGger:RUNT:POLarity?
Description Set or query the pulse polarity in runt trigger.
Parameter _Name Type Range Default
<polarity> | Discrete {POSitive|NEGative} POSitive
Explanation >» POSitive: the instrument triggers on the positive runt pulse.
» NEGative: the instrument triggers on the negative runt pulse.
Return The query returns POS or NEG.
Format
Example :TRIGger:RUNT:POLarity NEGative
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:TR1Gger:RUNT:WHEN

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:RUNT:WHEN <when>
:TRIGger:RUNT:WHEN?

Set or query the qualifier in runt trigger.

Name Type Range Default

<when> | Discrete NONE

{NONE|GREater|LESS|GLESs}

» NONE: do not set the trigger condition in runt trigger.

» GREater: trigger when the runt pulse width is greater than the lower limit of pulse
width (refer to :TRIGger:RUNT:WLOWer).

» LESS: trigger when the runt pulse width is lower than the upper limit of pulse width
(refer to :TRIGger:RUNT:WUPPer).

» GLESs: trigger when the runt pulse width is greater than the lower limit (refer
to :TRIGger:RUNT:WLOWer) and lower than the upper limit of pulse width (refer
to :TRIGger:RUNT:WUPPer). Note: the lower limit of the pulse width must be lower
than the upper limit.

The query returns NONE, GRE, LESS or GLES.

:TRIGger:RUNT:WHEN LESS
:TRIGger:RUNT:WUPPer
:TRIGger:RUNT:WLOWer

:TR1Gger:RUNT:WUPPer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:RUNT:WUPPer <NR3>
:TRIGger:RUNT:WUPPer?

Set or query the pulse width upper limit in runt trigger. The default unit is s.

Name Type Range Default

<NR3> Discrete 16ns to 10s 21s

This command is only available when the qualifier (refer to :TRIGger:RUNT:WHEN) is
LESS or GLESs.

The query returns the pulse width upper limit in scientific notation.

:TRIGger:RUNT:WUPPer 0.02  /*Set the pulse width upper limit to 20ms*/
:TRIGger:RUNT:WUPPer?  /*The query returns 2.000000e-02*/

:TRIGger:RUNT:WHEN
:TRIGger:RUNT:WLOWer
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:TRI1Gger:RUNT:WLOWer
Syntax :TRIGger:RUNT:WLOWer <NR3>
:TRIGger:RUNT:WLOWer?
Description Set or query the pulse width lower limit in runt trigger. The default unit is s.
Parameter Name Type Range Default
<NR3> Discrete 8ns to 9.99s 1lus

Explanation

Return
Format

Example

Related
Command

This command is only available when the qualifier (refer to :TRIGger:RUNT:WHEN) is
GREater or GLESs.

The query returns the pulse width lower limit in scientific notation.

:TRIGger:RUNT:WLOWer 0.01  /*Set the pulse width lower limit to 1ms*/
:TRIGger:RUNT:WLOWer?  /*The query returns 1.000000e-03*/

:TRIGger:RUNT:WUPPer
:TRIGger:RUNT:WHEN

:TR1IGger:RUNT:ALEVel

Syntax :TRIGger:RUNT:ALEVel <level>
:TRIGger:RUNT:ALEVel?
Description Set or query the trigger level upper limit in runt trigger. The unit is the same as the
current amplitude unit.
Parameter Name Type | Range Default
<level> | Real | (x5 x VerticalScale from the screen center) —OFFSet | 2V
Explanation For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:0OFFSet.
Return The query returns the trigger level upper limit in scientific notation.
Format
Example :TRIGger:RUNT:ALEVel 0.16 /*Set the trigger level upper limit to 160mV*/
:TRIGger:RUNT:ALEVel?  /*The query returns 1.600000e-01*/
Related :CHANnel<n>:SCAlLe
command . o) \Nnel<n>:OFFSet
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:TRIGger:RUNT:BLEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:RUNT:BLEVel <level>
:TRIGger:RUNT:BLEVel?

Set or query the trigger level lower limit in runt trigger. The unit is the same as the current
amplitude unit.

Name Type | Range Default

<level> | Real | (£ 5 x VerticalScale from the screen center) —OFFSet | O

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level lower limit in scientific notation.

:TRIGger:RUNT:BLEVel 0.16  /*Set the trigger level lower limit to 160mVv*/
:TRIGger:RUNT:BLEVel?  /*The query returns 1.600000e-01*/

:CHANNnel<n>:SCALe
:CHANnel<n>:0OFFSet
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:TRIGger:WINDows (Option)
Command List:
€ :TRIGger:WINDows:SOURce
€ :TRIGger:WINDows:SLOPe
¢ :TRIGger:WINDows:POSition
¢  TRIGger:WINDows:TIMe
€ :TRIGger:WINDows:ALEVel
¢ :TRIGger:WINDows:BLEVel
:TRI1Gger:WINDows:SOURce
Syntax :TRIGger:WINDows:SOURce <source>
:TRIGger:WINDows:SOURce?
Description Set or query the trigger source in windows trigger.
Parameter Name Type Range Default
<source> | Discrete {CHANNel1|CHANnel2| CHANnel3|CHANnel4} CHANnell
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:WINDows:SOURce CHANnNel2
:TRIGger:WINDows:SLOPe
Syntax :TRIGger:WINDows:SLOPe <type>
:TRIGger:WINDows:SLOPe?
Description Set or query the windows type in windows trigger.
Parameter Name Type Range Default
<type> Discrete {POSitive|NEGative|RFALI} POSitive

Explanation >» POSitive: trigger on the rising edge of the input signal when the voltage level is

greater than the preset high trigger level.

» NEGative: trigger on the falling edge of the input signal when the voltage level is

lower than the preset low trigger level.

»  RFALI: trigger on any edge of the input signal when the voltage level meets the

preset trigger level.

Return The query returns POS, NEG or RFAL.
Format

Example :TRIGger:WINDows:SLOPe NEGative
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:TRIGger:WINDows:POSition
:TRIGger:WINDows:POSition <pos>
:TRIGger:WINDows:POSition?

Syntax

Description

Parameter

Explanation

Return
Format

Example

Set or query the trigger position in windows trigger.

Name Type

Range

Default

<type> Discrete

{EXIT[ENTER|TIMe}

ENTER

»  EXIT: trigger when the input signal exits the specified trigger level range.

» ENTER: trigger when the trigger signal enters the specified trigger level range.

» TIMe: used to specify the hold time of the input signal after entering the specified
trigger level range. The instrument triggers when the accumulated hold time equals

the windows time.

The query returns EXIT, ENTER or TIM.

:TRIGger:WINDows:POSition ENTER

:TR1Gger:WINDows:TIMe
:TRIGger:WINDows:TIMe <NR3>

Syntax

Description

:TRIGger:WINDows:TIMe?
Set or query the hold time

in windows trigger.

Parameter _Name Type Range Default
<NR3> Real 8ns to 10s 1ps
Return The query returns the hold time in scientific notation.
Format
Example :TRIGger:WINDows:TIMe 0.002 /*Set the hold time to 2ms™*/
:TRIGger:WINDows:TIMe?  /*The query returns 2.000000e-03*/

Related :TRIGger:WINDows:POSition

Command
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:TRIGger:WINDows:ALEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:WINDows:ALEVel <level>
:TRIGger:WINDows:ALEVel?

Set or query the trigger level upper limit in windows trigger. The unit is the same as the
current amplitude unit.

Type

Real

Name Range Default

<level> (£ 5 x VerticalScale from the screen center) —OFFSet | 2V

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level upper limit in scientific notation.

:TRIGger:WINDows:ALEVel 0.16
:TRIGger:WINDows:ALEVel?

:CHANnel<n>:SCALe
:CHANNnel<n>:0OFFSet

/*Set the trigger level upper limit to 160mVv*/
/*The query returns 1.600000e-01*/

:TRI1Gger:WINDows:BLEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

‘TRIGger:WINDows:BLEVel <level>
:TRIGger:WINDows:BLEVel?

Set or query the tigger level lower limit in windows trigger. The unit is the same as the
current amplitude unit.

Name Type | Range Default

Real

<level> (£ 5 x VerticalScale from the screen center) —OFFSet | 0

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the tigger level lower limit in scientific notation.

:TRIGger:WINDows:BLEVel 0.05
:CHANnel<n>:SCALe
:CHANnel<n>:0OFFSet
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:TRIGger:DELay (Option)

Command List:
:TRIGger:DELay:SA
:TRIGger:DELay:SLOPA
:TRIGger:DELay:SB
:TRIGger:DELay:SLOPB
:TRIGger:DELay:TYPe
:TRIGger:DELay:TUPPer
:TRIGger:DELay:TLOWer

L K IR R JER JBR NN 2

:TRIGger:DELay:SA
Syntax :TRIGger:DELay:SA <Source>
:TRIGger:DELay:SA?

Description Set or query the trigger source A in delay trigger.

Parameter _Name Type Range Default
<source> | Discrete {CHANRel1]CHANnel2]CHANnel3|CHANnel4} | CHANnell

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:DELay:SA CHANnel2

:TRIGger:DELay:SLOPA
Syntax :TRIGger:DELay:SLOPA <slope>
:TRIGger:DELay:SLOPA?
Description Set or query the edge type of the trigger source A in delay trigger.

Parameter Name Type Range Default

<slope> Discrete {POSitive|NEGative} POSitive

Return The query returns POS or NEG.
Format

Example :TRIGger:DELay:SLOPA NEGative

:TRIGger:DELay:SB
Syntax :TRIGger:DELay:SB <source>
:TRIGger:DELay:SB?

Description Set or query the trigger source B in delay trigger.

Parameter Name Type Range Default
<source> | Discrete {CHANnNel1]CHANNel2]CHANnel3|CHANRel4} | CHANnel2

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:DELay:SB CHANnel2
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:TRI1Gger:DELay:SLOPB
Syntax :TRIGger:DELay:SLOPB <slope>
:TRIGger:DELay:SLOPB?

Description Set or query the edge type of the trigger source B in delay trigger.

Parameter _Name Type Range Default

<slope> | Discrete {POSitive|NEGative} POSitive

Return The query returns POS or NEG.

Format

Example :TRIGger:DELay:SLOPB NEGative

:TRIGger:DELay:TYPe
Syntax :TRIGger:DELay:TYPe <type>
:TRIGger:DELay:TYPe?

Description Set or query the delay type in delay trigger.
Parameter Name Type Range Default
<type> Discrete {GREater|LESS|GLESs |GOUT} GREater

Explanation »

»

>

GREater: trigger when the time difference (AT) between the specified edges of tigger
source A and tigger source B is greater than the preset time limit.

LESS: trigger when the time difference (AT) between the specified edges of tigger
source A and tigger source B is lower than the preset time limit.

GLESs: trigger when the time difference (AT) between the specified edges of tigger
source A and tigger source B is greater than the lower limit of the preset time and
lower than the upper limit of the preset time.

GOUT: trigger when the time difference (AT) between the specified edges of tigger
source A and tigger source B is lower than the lower limit of the preset time or
greater than the upper limit of the preset time. Note that the time lower limit must be
lower than the time upper limit.

Return The query returns GOUT, GRE, LESS or GLES.

Format

Example :TRIGger:DELay:TYPe GOUT
Related :TRIGger:DELay:TUPPer

Command

:TRIGger:DELay:TLOWer
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:TRI1Gger:DELay:TUPPer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:DELay:TUPPer <NR3>
:TRIGger:DELay:TUPPer?

Set or query the upper limit of the delay time in delay trigger. The default unit is s.

Name Type Range Default

<NR3> Real 16ns to 10s 2Us

This command is only available when the delay type (refer to :TRIGger:DELay:TYPe) is
LESS, GOUT or GLESs.

The query returns the upper limit of the delay time in scientific notation.

:TRIGger:DELay:TUPPer 0.002  /*Set the upper limit of the delay time to 2ms*/
:TRIGger:DELay:TUPPer?  /*The query returns 2.000000e-03*/

:TRIGger:DELay:TYPe

:TRI1Gger:DELay:TLOWer

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:DELay:TLOWer <NR3>
:TRIGger:DELay:TLOWer?

Set or query the lower limit of the delay time in delay trigger. The default unit is s.

Name Type Range Default
Related to the delay type:

<NR3> Real GREater: 8ns to 10s 1ps
GOUT or GLESs: 8ns to 9.99s

This command is only available when the delay type (refer to :TRIGger:DELay:TYPe) is
GREater, GOUT or GLESs.

The query returns the lower limit of the delay time in scientific notation.

:TRIGger:DELay:TLOWer 0.002  /*Set the lower limit of the delay time to 2ms*/
:TRIGger:DELay:TLOWer?  /*The query returns 2.000000e-03*/

:TRIGger:DELay:TYPe
:TRIGger:DELay:TUPPer
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:TRIGger:SHOLd (Option)
Command List:
¢ :TRIGger:SHOLd:DSrc
¢ :TRIGger:SHOLd:CSrc
¢ :TRIGger:SHOLd:SLOPe
¢  TRIGger:SHOLd:PATTern
¢ :TRIGger:SHOLd:TYPe
¢ :TRIGger:SHOLd:STIMe
¢ TRIGger:SHOLd:HTIMe
:TRIGger:SHOLd:DSrc
Syntax :TRIGger:SHOLd:DSrc <source>
:TRIGger:SHOLd:DSrc?
Description Set or query the data source in setup/hold trigger.
Parameter _Name Type Range Default
<source> | Discrete {CHANnNel1|CHANnel2|CHANnel3|CHANnel4} CHANnel1
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:SHOLd:DSrc CHANnell
:TRIGger:SHOLd:CSrc
Syntax :TRIGger:SHOLd:CSrc <source>
:TRIGger:SHOLd:CSrc?
Description Set or query the clock source in setup/hold trigger.
Parameter _Name Type Range Default
<source> | Discrete {CHANnNel1]CHANNnel2]CHANNel3]CHANNnel4} CHANnel2
Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format
Example :TRIGger:SHOLd:CSrc CHANnel2
:TRIGger:SHOLd:SLOPe
Syntax :TRIGger:SHOLd:SLOPe <slope>
:TRIGger:SHOLd:SLOPe?
Description Set or query the edge type in setup/hold trigger.
Parameter Name Type Range Default
<slope> | Discrete {POSitive|NEGative} POSitive
Return The query returns POS or NEG.
Format
Example :TRIGger:SHOLd:SLOPe NEGative
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:TRIGger:SHOLd:PATTern
Syntax :TRIGger:SHOLd:PATTern <pattern>
:TRIGger:SHOLd:PATTern?
Description Set or query the data type in setup/hold trigger.

Parameter Name Type Range Default

<pattern> Discrete {H|L} H

Explanation H: high level
L: low level

Return The query returns H or L.
Format

Example :TRIGger:SHOLd:PATTern L

:TR1Gger:SHOLd:TYPe
Syntax :TRIGger:SHOLd:TYPe <type>
:TRIGger:SHOLd:TYPe?
Description Set or query the setup type in setup/hold trigger.

Parameter Name Type Range Default

<type> Discrete {SETup|HOLd|SETHOLd} SETup

Explanation > SETup: set the time that the data stays stable and constant before the clock edge
appears (:TRIGger:SHOLd:STIMe).

» HOLd: set the time that the data stays stable and constant after the clock edge
appears ((TRIGger:SHOLd:HTIMe).

» SETHOLJ: set the time that the data stays stable and constant before and after the
clock edge appears (:TRIGger:SHOLd:STIMe and :TRIGger:SHOLd:HTIMe).

Return The query returns SET, HOL or SETHOL.
Format

Example :TRIGger:SHOLd:TYPe SETHOLd
Related :TRIGger:SHOLd:HTIMe
Command 10, Gger:SHOLA:STIMe
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:TRIGger:SHOLd:STIMe
Syntax :TRIGger:SHOLd:STIMe <NR3>
:TRIGger:SHOLd:STIMe?

Description Set or query the setup time in setup/hold trigger. The default unit is s.

Parameter _Name Type Range Default

<NR3> Real 8ns to 1s 1us

Explanation This command is only available when the setup type (refer to :TRIGger:SHOLd:TYPe) is
SETup or SETHOLA.

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

Example :TRIGger:SHOLd:STIMe 0.002  /*Set the setup time to 2ms*/
:TRIGger:SHOLd:STIMe?  /*The query returns 2.000000e-03*/

Related :TRIGger:SHOLd:TYPe
Command .10 64er:SHOLA:HTIMe

:TR1Gger:SHOLd:HTIMe
Syntax :TRIGger:SHOLd:HTIMe <NR3>
:TRIGger:SHOLd:HTIMe?

Description Set or query the hold time in setup/hold trigger. The default unit is s.

Parameter Name Type Range Default

<NR3> Real 8ns to 1s 1us

Explanation This command is only available when the setup type (refer to :TRIGger:SHOLd:TYPe) is
HOLd or SETHOLd.

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

Example :TRIGger:SHOLd:HTIMe 0.002  /*Set the hold time to 2ms*/
:TRIGger:SHOLd:HTIMe?  /*The query returns 2.000000e-03*/

Related :TRIGger:SHOLd:TYPe
Command  .1p)6qer:SHOLA:STIMe
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:TRIGger:NEDGe (Option)

Command List:

€ :TRIGger:NEDGe:SOURce
:TRIGger:NEDGe:SLOPe
:TRIGger:NEDGe:IDLE
:TRIGger:NEDGe:EDGE
:TRIGger:NEDGe:LEVel

* 6 0 o

:TR1Gger:NEDGe:SOURce
Syntax :TRIGger:NEDGe:SOURce <source>
:TRIGger:NEDGe:SOURce?

Description Set or query the trigger source in Nth edge trigger.

Parameter Name Type Range Default

<source> | Discrete {CHANnNel1]CHANNnel2]CHANNel3]CHANNnel4} CHANnel1

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:NEDGe:SOURce CHANNel2

:TRIGger:NEDGe:SLOPe
Syntax :TRIGger:NEDGe:SLOPe <slope>
:TRIGger:NEDGe:SLOPe?
Description Set or query the edge type in Nth edge trigger.

Parameter Name Type Range Default

<slope> | Discrete {POSitive|NEGative} POSitive

Explanation » POSitive: trigger on the rising edge of the input signal when the voltage level meets
the specified trigger level.

» NEGative: trigger on the falling edge of the input signal when the voltage level meets
the specified trigger level.

Return The query returns POS or NEG.
Format

Example :TRIGger:NEDGe:SLOPe NEGative
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:TRIGger:NEDGe:IDLE
Syntax :TRIGger:NEDGe:IDLE <NR3>
:TRIGger:NEDGe:IDLE?

Description Set or query the idle time in Nth edge trigger. The default unit is s.

Parameter Name Type Range Default

<NR3> Real 16ns to 10s 1us

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

Example :TRIGger:NEDGe:IDLE 0.002 /*Set the idle time to 2ms*/
:TRIGger:NEDGe:IDLE?  /*The query returns 2.000000e-03*/

:TRIGger:NEDGe:EDGE
Syntax :TRIGger:NEDGe:EDGE <NR1>
:TRIGger:NEDGe:EDGE?

Description Set or query the edge number in Nth edge trigger.

Parameter Name Type Range Default

<NR1> Integer 1 to 65535 2

Return Format The query returns an integer between 1 and 65535.
Example :TRIGger:NEDGe:EDGE 20

:TR1Gger:NEDGe:LEVel
Syntax :TRIGger:NEDGe:LEVel <level>
:TRIGger:NEDGe:LEVel?

Description Set or query the trigger level in Nth edge trigger. The unit is the same as the current
amplitude unit.

Parameter _Name Type Range Default

(£ 5 x VerticalScale from the screen center) —

OFFSet 0

<level> Real

Explanation For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:0OFFSet.

Return Format The query returns the trigger level in scientific notation.

Example :TRIGger:NEDGe:LEVel 0.16 /*Set the the trigger level to 160mV*/
:TRIGger:NEDGe:LEVel?  /*The query returns 1.600000e-01*/

Related :CHANnel<n>:SCALe
Command ..\ \Nnel<n>:OFFSet

DS1000Z Programming Guide 2-119



RIGOL

Chapter 2 Command System

:-TRIGger:RS232 (Option)

Command List:

:TRIGger:RS232:SOURce

:TRIGger:RS232:WHEN

:TRIGger:RS232:PARity

:TRIGQer:RS232:STOP

:TRIGger:RS232:DATA

:TRIGger:RS232:WIDTh

:TRIGqger:RS232:BAUD

:TRIGger:RS232:BUSer

L 2K IR JBR JEE JBR N 2R JBR 4

:TRIGger:RS232:LEVel

:TR1Gger:RS232:SOURce

Syntax

Description

Parameter

Return Format

Example

:TRIGger:RS232:SOURce <source>
:TRIGger:RS232:SOURce?
Set or query the trigger source in RS232 trigger.

Name Type Range Default

<source> | Discrete | {CHANnell]CHANnel2|CHANnel3|CHANnel4} | CHANnell

The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
:TRIGger:RS232:SOURce CHANnNel2

:TR1Gger:RS232:WHEN

Syntax

Description

Parameter

Explanation

Return Format
Example

Related
Command

:TRIGger:RS232:WHEN <when>
:TRIGger:RS232:WHEN?
Set or query the trigger condition in RS232 trigger.

Name Type Range Default

<when> | Discrete | {STARt|ERRor|PARity|DATA} STARt

» STARt: trigger on the start frame position.

»  ERRor: trigger when error frame is detected.

»  PARity: trigger when check error is detected.

> DATA: trigger on the last bit of the preset data bits and even-odd check bits.
The query returns STAR, ERR, PAR or DATA.

:TRIGger:RS232:WHEN ERRor

:TRIGger:RS232:DATA
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:TRIGger:RS232:PARIity

Syntax

Description

Parameter

Explanation

Return Format
Example

Related
Command

:TRIGger:RS232:PARity <parity>
:TRIGger:RS232:PARity?

Set or query the parity type when trigger condition is ERRor or PARity in RS232 trigger.
Name Type Range Default
<parity> | Discrete {EVEN|ODD|NONE} NONE

When the trigger condition is PARity, the parity type can not be set to NONE. At this
point, the default parity type is EVEN.

The query returns EVEN, ODD or NONE.
:TRIGger:RS232:PARity EVEN
:TRIGger:RS232:WHEN

:TR1Gger:RS232:STOP

Syntax :TRIGger:RS232:STOP <bit>
:TRIGger:RS232:STOP?
Description Set or query the stop bit when the trigger condition is ERRor in RS232 trigger.
Parameter Name Type Range Default
<bit> Discrete {1]2} 1
Return Format The query returns 1 or 2.
Example :TRIGger:RS232:STOP 2
Related :TRIGger:RS232:WHEN
Command
:TRIGger:RS232:DATA
Syntax :TRIGger:RS232:DATA <data>
:TRIGger:RS232:DATA?
Description Set or query the data when the trigger condition is DATA in RS232 trigger.
Parameter Name Type Range Default
<data> | Integer 0to 2"-1 90
Explanation In 2"-1, n is the current data bits and can be 5, 6, 7 or 8.
Return Format The query returns an integer.
Example :TRIGger:RS232:DATA 10
Related :TRIGger:RS232:WIDTh
Command - 1p)qer:RS232:WHEN
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:TRIGger:RS232:WIDTh
Syntax :TRIGger:RS232:WIDTh <width>
:TRIGger:RS232:WIDTh?
Description Set or query the data bits when the trigger condition is DATA in RS232 trigger.

Parameter Name Type Range Default

<width> Discrete | {5]6]7]8} 8

Return Format The query returns 5, 6, 7 or 8.
Example :TRIGger:RS232:WIDTh 6

Related :TRIGger:RS232:WHEN
Command

:TRI1Gger:RS232:BAUD
Syntax :TRIGger:RS232:BAUD <baud_rate>
:TRIGger:RS232:BAUD?
Description Set or query the baud rate in RS232 trigger. The default unit is bps.

Parameter Name Type Range Default

{2400]4800]9600]|19200|38400|57600|11
<baud_rate> | Discrete | 5200]230400|460800]921600|1000000|U | 2400
SER}

Return Format The query returns an integer.
Example :TRIGger:RS232:BAUD 4800

Related :TRIGger:RS232:BUSer
Command

:TRI1Gger:RS232:BUSer
Syntax :TRIGger:RS232:BUSer <user baud>
:TRIGger:RS232:BUSer?
Description Set or query the user-defined baud rate in RS232 trigger. The default unit is bps.

Parameter Name Type Range Default

<user baud> | Integer | 1 to 900000 9600

Return Format The query returns an integer.
Example :TRIGger:RS232:BUSer 50000

Related :TRIGger:RS232:BAUD
Command
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:TRIGger:RS232:LEVel

Syntax

Description

Parameter

Explanation

Return Format

Example

Related
Command

:TRIGger:RS232:LEVel <level>
:TRIGger:RS232:LEVel?

Set or query the trigger level in RS232 trigger. The unit is the same as the current
amplitude unit.

Name Type | Range Default

(£ 5 x VerticalScale from the screen center) —

OFFSet 0

<level> | Real

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level in scientific notation.

:TRIGger:RS232:LEVel 0.16  /*Set the trigger level to 160mV*/
:TRIGger:RS232:LEVel?  /*The query returns 1.600000e-01*/

:CHANnel<n>:SCALe
:CHANnel<n>:0FFSet
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:TRIGger:11C (Option)

Command List:
:TRIGger:11C:SCL
:TRIGqger:11C:SDA
:TRIGger:1IC:WHEN
:TRIGger:1IC:AWIDth
:TRIGger:11C:ADDRess
:TRIGger:1IC:DIRection
:TRIGqger:11C:DATA
:TRIGger:1IC:CLEVel
:TRIGger:1IC:DLEVel

L 2K IR JBR JEE JBR N 2R JBR 4

:TRIGger:11C:SCL
Syntax :TRIGger:11C:SCL <source>
:TRIGger:11C:SCL?

Description Set or query the channel source of SCL in 12C trigger.

Parameter Name Type Range Default

<source> | Discrete {CHANnNel1]CHANNnel2]CHANNel3]CHANNel4} CHANnel1

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:11C:SCL CHANnNel2

:TRIGger:11C:SDA
Syntax :TRIGger:1IC:SDA <source>
:TRIGger:11C:SDA?

Description Set or query the channel source of SDA in 12C trigger.

Parameter Name Type Range Default

<source> | Discrete {CHANNel1]CHANnel2]CHANnel3]|CHANnel4} CHANnRel2

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:11C:SDA CHANnel2
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:TRI1Gger:11C:WHEN
Syntax :TRIGger:l1IC:WHEN <trig_type>
:TRIGger:11C:WHEN?

Description Set or query the trigger condition in 12C trigger.

Parameter _Name Type Range Default

{STARt|RESTart|STOP|NACKnowledge|ADD

Ress|DATAJADATa} STARt

<trig_type> | Discrete

Explanation STARt: trigger when SDA data transitions from high to low while SCL is high.

>

» RESTart: trigger when another start condition occurs before a stop condition.
» STOP: trigger when SDA data transitions from low to high while SCL is high.
>

NACKnowledge: trigger when the SDA data is high during any acknowledgement
of SCL clock position.

» ADDRess: trigger on the clock (SCL) edge corresponding to the byte of data
(SDA) behind the preset address (Write, Read or R/W direction).

» DATA: the trigger searches for the control byte value on the data line (SDA)
following which there is a reading bit and an acknowledgement bit and then
searches for the specified data value. When this event occurs, the oscilloscope
will trigger on the clock edge of the acknowledgement bit behind the data byte.

» ADATa: trigger when the “Address” and “Data” conditions are met at the same
time.

Return Format The query returns STAR, STOP, NACK, REST, ADDR, DATA or ADAT.
Example :TRIGger:l1IC:WHEN RESTart

:TRIGger:11C:AWIDth
Syntax :TRIGger:1IC:AWIDth <bits>
:TRIGger:11C:AWIDth?
Description Set or query the address bits when the trigger condition is ADDRess or ADATa in 12C

trigger.
Parameter Name Type Range Default
<bits> Discrete | {7]8]10} 7

Return Format The query returns 7, 8 or 10.
Example :TRIGger:1IC:AWIDth 10
Related :TRIGger:1IC:DIRection
Command .1\ Gger:11C:ADDRess
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:TRIGger:11C:ADDRess
Syntax :TRIGger:1IC:ADDRess <adr>
:TRIGger:11C:ADDRess?
Description Set or query the address when the trigger condition is ADDRess or ADATa in 12C

trigger.
Parameter _Name Type Range Default
<adr> Integer Oto2"—1:0to 127, 0 to 255 or 0 to 1023 1

Explanation In 2" -1, nis the current address bits.
Return Format The query returns an integer.
Example :TRIGger:1IC:ADDRess 100

Related :TRIGqger:1IC:AWIDth
Command

:TRIGger:11C:DIRection
Syntax :TRIGger:1IC:DIRection <dir>
:TRIGger:1IC:DIRection?
Description Set or query the data direction when the trigger condition is ADDRess or ADATa in 12C

trigger.
Parameter Name Type Range Default
<dir> Discrete {READ|WRITe|RWRite} READ

Explanation This command is invalid when the address bits is 8.
Return Format The query returns READ, WRIT or RWR.
Example :TRIGger:IIC:DIRection RWRite

Related :TRIGger:1IC:AWIDth
Command

:TRIGger:11C:DATA
Syntax :TRIGger:1IC:DATA <data>
:TRIGger:11C:DATA?

Description Set or query the data when the trigger condition is DATA or ADATa in 12C trigger.
Parameter Name Type Range Default
<data> | Integer 0to2*-1 82

Explanation

Return Format

Example :TRIGger:1IC:DATA 64
Related :TRIGger:11C:WHEN
Command

The range of <data> is related to the byte length which maximum is 5, namely 40 bits

binary data. Thus, the range of <data> is from 0 to 2*° — 1.

The query returns an integer.
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:TRIGger:11C:CLEVel
:TRIGger:1IC:CLEVel <level>
:TRIGger:1IC:CLEVel?

Syntax

Description

Parameter

Explanation

Return Format

Example

Related
Command

Set or query the trigger level of SCL in 12C trigger. The unit is the same as the current
amplitude unit.

Name

Type

Range

Default

<level>

Real

(£ 5 x VerticalScale from the screen center) —
OFFSet

0

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level of SCL in scientific notation.

:TRIGger:1IC:CLEVel 0.16

:TRIGger:1IC:CLEVel?  /*The query returns 1.600000e-01*/
:CHANnel<n>:SCALe

:CHANnel<n>:0OFFSet

:TRIGger:11C:DLEVel

/*Set the trigger level of SCL to 160mV*/

Syntax :TRIGger:1IC:DLEVel <level>
:TRIGger:1IC:DLEVel?
Description Set or query the trigger level of SDA in 12C trigger. The unit is the same as the current
amplitude unit.
Parameter _Name Type | Range Default
(£ 5 x VerticalScale from the screen center) —
<level> | Real 0
OFFSet
Explanation For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.
Return Format The query returns the trigger level of SDA in scientific notation.
Example :TRIGger:l1IC:DLEVel 0.16 /*Set the trigger level of SDA to 160mV*/
:TRIGger:1IC:DLEVel?  /*The query returns 1.600000e-01*/
Related :CHANnel<n>:SCAlLe
command . o \Nnel<n>:OFFSet
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:-TRIGger:SPI1 (Option)

Command List:
:TRIGger:SPI:SCL
:TRIGger:SPI:SDA
:TRIGger:SPI:WHEN
:TRIGger:SP1:WIDTh
:TRIGger:SPI:DATA
:TRIGger:SPI:TIMeout
:TRIGger:SPI:SLOPe
:TRIGger:SP1:CLEVel
:TRIGger:SPI:DLEVel

L 2K IR JBR JEE JBR N 2R JBR 4

:TRI1Gger:SPI1:SCL
Syntax :TRIGger:SPI:SCL <source>
:TRIGger:SPI:SCL?

Description Set or query the channel source of SCL in SPI trigger.

Parameter Name Type Range Default

<source> | Discrete {CHANNel1|CHANNnel2| CHANnel3|CHANnNel4} CHANnell

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:SPI:SCL CHANnell /*Set the channel source of SCL to CH1*/

:TR1Gger:SPI1:SDA
Syntax :TRIGger:SPI:SDA <source>
:TRIGger:SPI1:SDA?

Description Set or query the channel source of SDA in SPI trigger.

Parameter Name Type Range Default

<source> | Discrete {CHANNel1]CHANNnel2| CHANnel3|CHANnNel4} CHANnel2

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :TRIGger:SPI:SDA CHANnel2 /*Set the channel source of SDA to CH2*/
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:TRIGger:SPI:WHEN
Syntax :TRIGger:SPI:WHEN <trig_type>
:TRIGger:SPI:WHEN?
Description Set or query the trigger condition in SPI trigger.
Parameter Name Type Range Default
<trig_type> Discrete {CS|TIMeout} CS

Explanation

Return
Format

Example

Related
Command

When the trigger condition is set to TIMeout, you can use the :TRIGger:SPI:TIMeout
command to set the timeout value.

The query returns CS or TIM.

:TRIGger:SPI:WHEN TIMeout
:TRIGger:SPI:TIMeout

/*Set the trigger condition to TIMeout*/

:TRIGger:SP1:WIDTh

Syntax

Description

Parameter

Return
Format

Example

Related
Command

:TRIGger:SPI:WIDTh <width>
:TRIGger:SPI:WIDTh?
Set or query the data bits of the SDA channel in SPI trigger.

:TRIGger:SPI1:DATA

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

Name Type Range Default
<width> Integer 4 to 32 8

The query returns an integer.

:TRIGger:SPI:WIDTh 10 /*Set the data bits of the SDA channel to 10*/

:TRIGQer:SPI:DATA

:TRIGger:SPI:DATA <data>

:TRIGger:SPI1:DATA?

Set or query the data in SPI trigger.
Name Type Range Default
<data> Integer 0to2¥¥—1 0

The range of <data> is related to the data bits which maximum is 32. Thus, the range of
<data> is from 0 to 2% —1.

The query returns an integer.

‘TRIGger:SPI:DATA 5  /*Set the data to 5*/

:TRIGger:SP1:WIDTh
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:TRI1Gger:SPI:TIMeout

Syntax

Description

Parameter

Return
Format

Example

Related
Command

:TRIGger:SPI:TIMeout <time_value>
:TRIGger:SPI:TIMeout?

Set or query the timeout value when the trigger condition is TIMeout in SPI trigger. The
default unit is s.

:TR1Gger:SPI1:SLOPe

Syntax

Description

Parameter

Explanation

Return
Format

Example

Name Type Range Default
<time_value> Real 100ns to 1s 1us

The query returns the timeout value in scientific notation.

:TRIGger:SPI:TIMeout 0.001  /*Set the timeout value to 1ms*/

:TRIGger:SPI:TIMeout? /*The query returns 1.000000e-03*/

:TRIGger:SPI:WHEN

:TRIGger:SPI:SLOPe <slope>

:TRIGger:SP1:SLOPe?

Set or query the clock edge in SPI trigger.
Name Type Range Default
<slope> Discrete | {POSitive|NEGative} POSitive

POSitive: sample the SDA data on the rising edge of the clock.
NEGative: sample the SDA data on the falling edge of the clock.

The query returns POS or NEG.

:TRIGger:SPI:SLOPe POSitive /*Set the clock edge to POSitive*/

:TRIGger:SPI:CLEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:SPI:CLEVel <level>
:TRIGger:SPI:CLEVel?

Set or query the trigger level of the SCL channel in SPI trigger. The unit is the same as the
current amplitude unit.

Name Type | Range Default

<level> | Real | (£5 x VerticalScale from the screen center) —OFFSet | 0

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level in scientific notation.

:TRIGger:SPI:CLEVel 0.16
:TRIGger:SPI:CLEVel?

:CHANNnel<n>:SCALe
:CHANnel<n>:0OFFSet

/*Set the trigger level to 160mV*/
/*The query returns 1.600000e-01*/
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:TRIGger:SPI1:DLEVel

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:TRIGger:SPI:DLEVel <level>
:TRIGger:SPI:DLEVel?

Set or query the trigger level of the SDA channel in SPI trigger. The unit is the same as the
current amplitude unit.

Name Type | Range Default

(£ 5 x VerticalScale from the screen center) —

OFFSet 0

<level> Real

For VerticalScale, refer to :CHANnel<n>:SCALe. For OFFSet, refer
to :CHANnel<n>:OFFSet.

The query returns the trigger level in scientific notation.

:TRIGger:SPI:DLEVel 0.16  /*Set the trigger level to 160mV*/
:TRIGger:SPI:DLEVel?  /*The query returns 1.600000e-01*/

:CHANnel<n>:SCALe

:CHANnel<n>:0OFFSet
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‘WAVeform Commands

:WAVeform commands are used to read the waveform data and its related settings. :WAVeform:MODE is
used to set the mode to read the waveform data. In different mode, the parameters definition is different,

as shown in Figure 2-1 and Figure 2-2.

RIGOL H 2g0us japrae D 480.000000ns T £@ ooov
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Figure 2-1 Parameters Definition in NORMAL Mode
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Figure 2-2 Paramters Definition in RAW Mode
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Command List:
:WAVeform:SOURce
:WAVeform:MODE
:WAVeform:FORMat
:WAVeform:DATA?
:WAVeform:XINCrement?
:WAVeform:XORigin?
:WAVeform:XREFerence?
:WAVeform:YINCrement?
:WAVeform:YORIgin?
:WAVeform:YREFerence?
:WAVeform:STARt
:WAVeform:STOP
:WAVeform:PREamble?

L K B R R JEE JER N 2R JER IR R N 4

‘WAVeform:SOURce

Syntax :WAVeform:SOURce <source>
:WAVeform:SOURce?

Description Set or query the channel of which waveform data will be read.

Parameter Name Type Range Default

{CHANNel1|CHANnNel2|

CHANnel3|CHANnel4|MATH} CHANnell

<source> | Discrete

Explanation If the MATH channel is selected, only NORMal can be selected in :WAVeform:MODE.

Return The query returns CHAN1, CHAN2, CHAN3 or CHAN4.
Format

Example :WAVeform:SOURce CHANnNel2 /*Set the channel to CH2*/

Related :WAVeform:MODE
Command
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‘WAVeform:MODE

Syntax

Description

Parameter

Explanation

Return
Format

Example

Related
Command

:WAVeform:MODE <mode>

:WAVeform:MODE?

Set or query the reading mode used by :WAVeform:DATA?.
Type

Discrete

Name Range Default

<mode> {NORMal|MAXimum|RAW} NORMal

» NORMal: read the waveform data displayed on the screen.

» MAXimum: read the waveform data displayed on the screen when the instrument is
in run state and the waveform data in the internal memory in stop state.

» RAW: read the waveform data in the internal memory. Note that the waveform data
in the internal memory can only be read when the oscilloscope is in stop state and
the oscilloscope can not be operated.

» If the MATH channel is selected, only NORMal mode is valid.
The query returns NORM, MAX or RAW.

:WAVeform:MODE RAW /*Set the reading mode to RAW*/
:WAVeform:DATA?

‘WAVeform:FORMat

Syntax

Description

Parameter

Explanation

Return
Format

Example

:WAVeform:FORMat <format>
:WAVeform:FORMat?

Set or query the return format of the waveform data.

Name Type Range Default

<format> | Discrete | {WORD|BYTE|ASCii} BYTE

» BYTE: a waveform point occupies one byte (namely 8 bits).

» WORD: a waveform point occupies two bytes (hamely 16 bits) in which the lower 8
bits is valid and the higher 8 bits are 0.

»  ASCii: return the waveform points in character number. Waveform points are retuned
in scientific notation and separated by comma.

The query returns WORD, BYTE or ASC.

:WAVeform:FORMat WORD  /*Set the return format to WORD*/
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‘WAVeform:DATA?
:WAVeform:DATA?

Syntax

Description Read the waveform data.

Explanation

Return
Format

Related
Command

>

Procedures of the screen waveform data reading:

1) Set the channel: :WAV:SOURce CHAN1

2) Select NORMal mode: :WAV:MODE NORM

3) Read the screen waveform data: :WAV:DATA?

Procedures of the internal memory waveform data reading:

1) Set to STOP state: :STOP

2) Set the channel: :WAV:SOURce CHAN1

3) Select RAW mode: :WAV:MODE RAW

4) Read the waveform data in the internal memory: :WAV:DATA?

The data returned contains 2 parts: the TMC data description header and the
waveform data. The format of the TMC data description header is #900000dddd
followed which is the waveform data. Wherein, dddd denotes the number of the
effective waveform points in the data stream. For example, as shown in the figure
below, #9000015865 is the TMC data description header. Wherein, 15865 denotes
that 15 865 bytes effective data will be followed. The waveform data is closely
followed. The return format here is ASCii.

When the return format of the waveform data is ASCii (refer to :WAVeform:FORMat),
the query returns the actual voltage of each points on the screen in scientific
notation.

Select or Enter Command Bytes to Read

WAYDATATIN w 1211 A

[ Write ] [ Query ] [ Read ] [Read Status Byte ] [ Clear ]
TMC Data Description Header aveform Data

Wiew mixed A3CIT hexadecimal

T: Rgad Operation

Eet Count: 1211 bytes

#9000015865f 2. 080003e+00, —Z. D00003e+00, —2, 0Z0003e+00,
1. 960003e+00, -2, 040003e+00, —1. 960003e+00, -2, 040003e+00,
1. 920003e+00, -2, 000003 e+00, =1, 920003e+00, -2, 000003e+00,
1. 920003e+00, -1, 950003e+00, -1, 830003e+00, -1, SA0003e+00,
1. BB0003e+00, -1, 950003e+00, —1. B40003e+00, -1, 920003e+00,
1. 840003e+00, -1, 920003e+00, —1. B00003e+00, -1, BE0003e+00,

L T TaTaTale PRI ATAY LI n TaTaTatale PRI ATsY LI L Ta Yt o DO WA Yo LI e Y e Yoty B O Vs

Clear Buffer

When reading the waveform in the internal memory, the data returned each time
may be part of the data in the internal memory (can be set by :WAVeform:STARt
and :WAVeform:STOP). Each part of the data returned has the TMC data description
header and the waveform data from two adjacent parts are continuous.

i

:WAVeform:SOURce

:WAVeform:MODE

:WAVeform:FORMat

:WAVeform:STARt

:WAVeform:STOP

:WAVeform:YREFerence?

DS1000Z Programming Guide 2-135



RIGOL

Chapter 2 Command System

‘WAVeform:XINCrement?

Syntax

Description

Explanation

Return
Format

Example

Related
Command

:WAVeform:XINCrement?

Query the time difference between two neighboring points of the specified source in X
direction.

» The returned value is related to the current data reading mode:
In NORMal mode, XINCrement = TimeScale/100;
In RAW mode, XINCrement = 1/SampleRate

» The unit is related to the current channel source:
when the channel source is one from CHANnell to CHANnel4, the unit is s;
when the channel source is MATH and the operation type is FFT, the unit is Hz.

The query returns the XINCrement in scientific notation.

:WAVeform:XINCrement?  /*The query returns 1.000000e-08*/
:WAVeform:SOURce

‘WAVeform:XORigin?

Syntax

Description

Explanation

Return
Format

Example

Related
Command

:WAVeform:XORigin?

Query the time from the trigger point to the reference time of the specified source in X
direction.

The unit is related to the current channel source:
when the channel source is one from CHANnell to CHANNel4, the unit is s;
when the channel source is MATH and the operation type is FFT, the unit is Hz.

The query returns the XORigin in scientific notation.

:WAVeform:XORigin?  /*The query returns -6.000000e-06*/
:WAVeform:SOURce
:WAVeform:XREFerence?

‘WAVeform:XREFerence?

Syntax
Description

Return
Format

Related
Command

:WAVeform:XREFerence?
Query the reference time of the specified source in X direction

The query returns 0 (namely the first points in screen or the internal memory).

:WAVeform:SOURce
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:WAVeform:YINCrement?
Syntax :WAVeform:YINCrement?

Description Query the waveform increment of the specified source in Y direction. The unit is the same
as the current amplitude unit.

Explanation YINCrement= VerticalScale/25

Return The query returns the YINCrement in scientific notation.
Format

Example :WAVeform:YINCrement? /*The query returns 8.000000e-03*/

Related :WAVeform:SOURce
Command

‘WAVeform:YORIigin?
Syntax :WAVeform:YORigin?

Description Query the vertical offset relative to the vertical reference position of the specified source
in Y direction.

Explanation YORIigin = VerticalOffset/YINCrement.

Return The query returns an integer.
Format

Example :WAVeform:YORIigin?  /*The query returns 0*/
Related :WAVeform:SOURce

Command .\ \veform:YREFerence?

‘WAVeform:YREFerence?
Syntax :WAVeform:YREFerence?
Description Query the vertical reference position of the specified source in Y direction.
Explanation The YREFerence is fixed at 127 (the bottom of the screen is 0 and the top is 255).

Return The query returns an integer.
Format

Related :WAVeform:SOURce
Command
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‘WAVeform:STARt

Syntax

Description

Parameter

Return
Format

Example

Related
Command

:WAVeform:STARt <sta>

:WAVeform:STARt?

Set or query the start position of internal memory waveform reading.

‘WAVeform:STOP

Syntax

Description

Parameter

Return
Format

Example

Related
Command

Name Type Range Default
NORMal: 1 to 1200
<sta> Integer g/l:i(r.]elsior etzre]: number of effective point currently 1
RAW: 1 to the current maximum memory depth
The query returns an integer.
:WAVeform:STARt 100  /*Set the start position to 100*/
:WAVeform:STARt?  /*The query returns 100*/
:ACQuire:MDEPth
:WAVeform:MODE
:WAVeform:STOP <stop>
:WAVeform:STOP?
Set or query the stop position of internal memory waveform reading.
Name Type Range Default
NORMal: 1 to 1200
<stop> Integer MAX: 1 to the number of effective point currently 1200

on the screen
RAW: 1 to the current maximum memory depth

The query returns an integer.

:WAVeform:STOP 500

:WAVeform:STOP?
:ACQuire:MDEPth
:WAVeform:MODE

/*Set the stop position to 500*/
/*The query returns 500*/
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:WAVeform:PREamble?
Syntax :WAVeform:PREamble?

Description Query and return all the waveform parameters.

Return The query returns 10 waveform parameters separated by “,”:

Format . . .. .
<format>,<type>,<points>,<count>,<xincrement>,<xorigin>,<xreference>,<yincrem

ent>,<yorigin>,<yreference>

Wherein,

<format>: 0 (BYTE), 1 (WORD) or 2 (ASC).

<type>: 0 (NORMal), 1 (MAXimum) or 2 (RAW).

<points>: integer between 1 and 12000000.

<count>: the number of averages in average sample mode and 1 in other modes.
<xincrement>: the time difference between two neighboring points in X direction.
<xorigin>: the time from the trigger point to the "Reference Time" in X direction.
<xreference>: the reference time of the data point in X direction.

<yincrement>: the waveform increment in Y direction.

<yorigin>: the vertical offset relative to the "Vertical Reference Position" in Y direction.
<yreference>: the vertical reference position in Y direction.

Example :WAVeform:PREamble? /*The query returns
0,2,600,2,0.000000,-0.000006,0,0.008000,50,127*/

Related :WAVeform:FORMat
Command .\ veform:MODE

:ACQuire:AVERages
:WAVeform:XINCrement?
:WAVeform:XREFerence?
:WAVeform:YINCrement?
:WAVeform:YORIgin?
:WAVeform:YREFerence?
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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, LabVIEW, Matlab, Visual Basic 6.0
and Visual C++ 6.0. All the demos are based on VISA (Virtual Instrument Software Architecture).

The main topics of this chapter:

Programming Preparations

Excel Programming Demo

Matlab Programming Demo

LabVIEW Programming Demo

Visual Basic Programming Demo

L R JBE R 2R B 4

Visual C++ Programming Demo
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Programming Preparations

Before programming, you need to make the following preparations:

Make sure that your PC has installed the NI-VISA library (can be downloaded from NI website:
http://www.ni.com/visa/). Here, the default installation path is C:\Program Files\IVI Foundation\VISA.

Here, the USB interface of the oscilloscope is used to communicate with the PC and please use USB cable to
connect the USB DEVICE interface at the rear panel of the power supply to the PC. After successful
connection, turn on the instrument. A "Found New Hardware Wizard" dialog box appears on the PC at
the first connection. Please follow the instructions to install the "USB Test and Measurement Device".

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps wou metall softwae for

USE Test and Measurement Device

) 1i pour hardware came with an installation CD
e o Noppy disk, nseil it now,

‘w'hat do pow weank the vazard to do?

(®) Instal the softwase subomatically [Fecommended]
() Irestall From & st ca specific bocation [Advanced)

Chek Nest lo conlirwes

L_Hew> | [ Concel |

By now, the programming preparations are finished. In the following part, detailed introductions are given
about the programming demos in the Excel, Labview, Matlab, Visual Basic 6.0 and Visual C++ 6.0
development environments.
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Excel Programming Demo

The program used in this demo: Microsoft Excel 2010

The function realized in this demo: send the *IDN? Command to read the device information.

1. Create a new Excel file that enables the Macros. In this demo, the file is named as IDN.xIsm.

2. Runthe DS1000Z_Demo_Excel.xlsm file. Click File->Options at the upper-left corner of the Excel file

to open the interface as shown in the figure below. Click Customize Ribbon at the right, check
Developer and click OK. At this point, the Excel menu bar displays the Developer menu.

Excel Options

General . .
ﬁ'ﬂ Customize the Ribbon.
Formulas
Choose commands from: Customize the Ribbomn: (i
Froofing |P0pu|ar Commands v |Main Tabs v
Save
.-ﬁ'] All Chart Types... ~ Main Tabs
Language | Borders 3 [¥]Home
Advanced Calculate Mow [¥]Insert
= Center Page Layout
Customize Ribbon FY Conditional Formatting » [¥] Formulas
I_-g Connections [¥] Data
Quick Access Toolbar 23 Copy [¥] Review
4f Custom Sart... View
Add-Ins % cut = _ Developer
Trust Center A" Decrease Font Size Code
¥ Delete Cells... Add-Ins
' Dalete sheet Columns Controls
= Delete Sheet Rows MWL
{1 E-mail Add >> Maodify E
<3 Fill Colar » [#] Add-Ins
= Filter << Remove [¥] Acrobat E
Font i [# [¥] Background Remaoval
A Font Color B
Font Size -
% Format Cells...
j Format Painter
[jﬁ Freeze Panes 3
A~ Increase Font Size
j‘ﬂ Insert Cells...
Insert Function...
JﬁJ Insert Sheet Columns
= Insert Sheet Rows Mew Tab ] ’ Mew Group ] ’ Rename... ]
[ Macros
| Merge & Center Customizations: i
gi [‘Jf_rrl.e Manager v Import/Export ¥ |
[ OK l ’ Cancel
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3. Enter the VISA descriptor into a cell of the file as shown in the figure below. For example, the VISA
descriptor is USB0::0x1AB1::0x04CE::DS1T00000006::INSTR. Input it into SHEET1.CELLS(1,2)
(namely the B1 cell in Sheetl). Click the Developer menu and select the Visual Basic option to open
the Microsoft Visual Basic.

Izl IDM.xls - Microsoft Excel
Home Insert Page Layout Farmulas Data Review Wiew Developer Acrobat
o . {| . . .
j ,-}. Times New Roman < General F._-:l Conditional Formatting
B EER %" %Y ¥ %Formatas Table =
Past - -
e 7 B I U & = i & (5 Cell Styles ~
Clipboard = Font = Alignment Fl Mumber = Styles
lg Ly I I
Bl - I | USEQ: :0x1AELl: : 0x04CE : :DE1TOOQO0006 : : THSTR
& E C i E
1 |Device: USBO-0x1AB1-0x04CE-DS1T00000006-INSTR.
2
I'El IDM.xls - Microsoft Excel
m_ Home Insert Page Layout Formulas Data Review View Developer Acrobat
— SRecord Macro ;5 |_\$‘-_-l § gProperties E _1 Map Properties [FIn
=3 EUse Relative References o - 2 § - QEJView Code w Expansion Packs @ E
Visual |Macros . Add-Ins  COM Insert Diesign . Source o, B o
Basic A1y Macro Security Add-Ins - \ode B Run Dialog “@ Refresh Data
Code Add-Ins Controls XML
4. Select Tools in the Microsoft Visual Basic menu bar and click References.
i Microsoft ¥isual Basic for Applications — DP800 _Demo Exzcel EN.xlsm
Eile Edit View Insert Format Debug Run | Tools | Add-Ins  Window Help
|l 4 a9 pon @l References.
aaaional Coneos.. [
Select VISA Library in the pop-up dialog box and click OK to refer to the VISA Library.
References — YEAProject
Available References:
v| Yisual Basic For Applications ~ Cancel
| Microsoft Excel 14,0 Object Library =
v OLE Aukornation
w| Microsoft Office 14,0 Object Librar Browse...
IAS Helper COM Component 1.0 Tvpe Library ﬂ
IAS RADIUS Prokocal 1.0 Type Library
Acrobat Priority
Acrobat Sccess 3.0 Type Library Help
Acrobat Distiller ﬂ
Acrobat Scan 1.0 Type Library
Acrobat WebZapture 1.0 Type Library
Acrobat WebZapture IE Toolbar/Favorites 1.0 Type |
ArrnRrnkerl ik he
< | >
YISA Library
Locakion:  CWINDOWS,system32ivisa3z . dl
Language: Standard
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Explanation:

If you cannot find VISA Library in the list at the left of the figure above, please follow the method

below to find it.

(1) Make sure that your PC has installed the NI-VISA library.

(2) Click Browse... at the right and set the search range to C:\WINDOWS\system32 and the
filename to visa32.dll, as shown in the figure below.

Add Reference
Loak im: |_;l aystem32 j I‘fF =
|2 3com_dmi 1041
1025 2104z
I)10za 21054
(1051 =) z052
I 1033 33076
1037 | aliedit
L4

File name:  |visa32 dell Open

Files of type: |T_I,Ipe Libraries [*.olb; He;*. dll) j Cancel

Pl

Help

5. Click View Code in the Developer menu to enter the Microsoft Visual Basic interface. Add the
following codes and save the file.

Note: If the Excel file created at step 2 does not enable the Macros, at this point, the prompt message
“The following features cannot be saved in macro-free workbooks”will be displayed. In this situation,
please save the Excel file as a file using the Macros.

Sub Queryldn()

Dim viDefRm As Long

Dim viDevice As Long

Dim viErr As Long

Dim cmdStr As String

Dim idnStr As String * 128
Dim ret As Long

‘Turn on the device, the device resource descriptor is in CELLS(1,2) of SHEET1’
ViErr = visa.viOpenDefaultRM(viDefRm)
ViErr = visa.viOpen(viDefRm, Sheetl.Cells(1, 2), 0, 5000, viDevice)

‘Send request, read the data, the return value is in CELLS(2,2) of SHEETZ1’
cmdStr = "*IDN?"

ViErr = visa.viWrite(viDevice, cmdStr, Len(cmdStr), ret)

ViErr = visa.viRead(viDevice, idnStr, 128, ret)

Sheetl.Cells(2, 2) = idnStr

‘Turn off the device’
visa.viClose (viDevice)
visa.viClose (viDefRm)

End Sub
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6. Add button control: click Insert in the Developer menu, select the desired button in Form Controls
and put it into the cell of the Excel. At this point, the Assign Macro interface is displayed, select

“Sheet1.Queryldn” and click “OK”.

|'.\-§_'1 Z % Properties
N | o Gl View Code

Insert |Design
Maode B Run Dialog

-

| | Form Controls

=B~ =6
Ae g abl B

I ActiveX Controls
m BV R &
soA@ER

Macro name:

Sheetl. Bueryldn

Step Inka

Edit

c
=3

Delete

Opkions. ..

Macros in: | &ll Open Workbooks

Description

Cancel

By default, the button mane is “Button 1”. Right-click the button and select Edit Text in the pop-up
menu to change the button name to “*IDN?".

7. Click the “*IDN?” button to send request and read data. The returned data will be displayed in SHEET1
CELLS (2,2), as shown in the figure below.

A

B

USBO: :0x1AB1::0x04CE: :DS1T00000006: : INSTR

C

RIGOL

TECHNOLOGIES, DS1104Z, DS1T00000006, 00. 02. 00. SP1

*IDN?
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Matlab Programming Demo

The program used in this demo: MATLAB R2009a

The function realized in this demo: make FFT operation on the waveform data and draw the
waveform.

1.

Run the Matlab software and modify the current directory (namely modify the Current Directory at
the top of the software). In this demo, the current directory is modified to E:\DS1000Z Demo.

J NATLAE T.8.0 (RZ009a)

File Edit Debuz Farallel Desktop ¥indew Help

nj lﬁ * % Ll_% 7 h ﬁ 5 @ | Current Directorz:|EZ\DSIUDUZ_Dem0 V|E] El

Click File > New > Blank M-File in the Matlab interface to create an empty M file.
Add the following codes in the M file:

% Create VISA object
DS1000z = visa('ni','USBO0::0x1AB1::0x04CE::DS1T00000006::INSTR";

% Set the device property. In this demo, the length of the input buffer is set to 2048.
DS1000z.InputBufferSize = 2048;

% Open the VISA object created
fopen(DS10002);

% Read the waveform data
fprintf(DS1000z, :wav:data?' );

% Request the data
[data,len]= fread(DS1000z,2048);

% Close the VISA object
fclose(DS1000z);
delete(DS10002);

clear DS1000z;

% Data processing. The waveform data read contains TMC header. The length of the header is 11
bytes, wherein, the first 2 bytes are the TMC header denoter (#) and the width descriptor (9)
respectively, the 9 bytes following are the length of the data, then the waveform data and the last byte
is the terminator (OXOA). Therefore, the effective waveform points read is from the 12nd to the next to
last.

wave = data(12:len-1);

wave = wave';

subplot(211);

plot(wave);

fftSpec = fft(wave',2048);

fftRms = abs(fftSpec');

fftLg = 20*log(fftRms);

subplot(212);

plot(fftLg);

Save the M file under the current directory. In this demo, the M file is named as
DS1000Z_Demo_MATLAB.m.
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5.  Run the M file and the following running result is displayed.

) Figure 1

File Edit Yiew Insert Tools Desktop Hindow Help

U de | kRO DLEA-E(0H ad

o Hote new toolbar buttons: data brushing # linked plots ﬂ 'j) Flay wideo
200 T T T T
150 B
100 q
50 | | | I |
1} 200 400 600 800 1000 1200
2500
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LabVIEW Programming Demo

The program used in this demo: LabVIEW 2009

The functions realized in this demo: read the waveform data of CH1 in the screen.
1. Run LabVIEW 2009, create a VI file and name it as DS1000Z_Demo.

2. Add controls. Right-click in the Front Panel interface, select and add VISA resource name and
Waveform Graph from the Controls column, as shown in the figures below.

1 Controls Q search|
Modern C
Syztem L3

Express

B ?D ¥ ¥ ¥

4 s
= g

s M ¥ 1 = ¥ 123
0 5
=¥ @ be| ||t

0| = =
Control Design & Simalation ¥ FIEH| T [P0
WET & hetiveX [ o L R OV
Signal Processing s

Addons
User Controls
Jelect a Control

e

iCN

-I::] Controls QSearch|

Express 4
B 4 L4 4
a:_l..L._ i ‘u,
4 " i Ly

L
= @ | [EE

User Controls

L 4] Classic 1/0
VISA resource

L] ][]
j‘

e

Haveform Graph

e =
Select a Contrel. .. ‘ﬁ ‘E
v i i “ain 43 ‘o A
Gra

XY Graph

P DS1000Z_Demo. wvi Front Panel =

File Edit ¥Yiew Project Operate Tools Window Help

|.{>1{§34 @ | 12pt Application Font | v ||=r_|'||7|]:'| f;"l @

VISA resource name

%l

Waweform Graph
10—
a-
5
1-
5

0-

Amplitude

o
o
5
o

1
a0 40 S0 &0 70 a0 a0 100

Time
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3. Open the Block Diagram interface. Right-click on the VISA resource name and you can select and
add the following functions from VISA Palette from the pop-up menu: VISA Write, VISA Read,
VISA Open and VISA Close.

YIZA resowrce name
|["'I: Visible Ttems b
I
Find Control
Hide Contraol
Change to Indicator
Change to Constant
Description and Tip. ..
Create ! 2 g"h-f';-qﬁ :E;ﬂ-\ + k
Data Operations P |wED (R 2T
] LAz A (=]
CLR | |STE | | TRG
Select VISA Class | [ o E (eE
I/0 Hame Filtering. ..
o View Az Icon
Properties

4. Connect the VISA resource name with the VISA Open. Then, connect the VISA resource name
outputs of all the functions with the VISA resource name and connect the error output with the
error input as shown in the figure below.

VISh resource name
NISA[~| Ea FEA oA Ea
Tro i abic- bz :
hred =TH]| B [

5. Add text boxes in the write buffer areas of the VISA Write control and input “:WAV:SOR CH1",
":WAV:FORM BYTE" and ":WAV:DATA CHAN1" respectively. The first sets the channel source to CH1,
the second sets the waveform reading format to BYTE and the last reads the screen waveform data.
Waveform data is read through the VISA Read function which requires to input the total number of
bytes to read. In this example, the total number of bytes of waveform data to read is less than 2048.
Close the VISA resource after the VISA operation is finished.

[wavesor ot | [wavorome prre | [wavioatas| [zods
VISA resource name
VTS| (] S S 1 S 5 [f#=a [
— A abo-g *|abo-3 “abc-; b = A
wiE wiE e R C v

6. The data format is TMC header + waveform data points + terminator. The TMC header is in #NXXXXXX
format, wherein, # is the TMC header denoter, N represents that there are N bytes following which
describes the length of the waveform data points in ASCII character, and the terminator represents the
ending of the communication. For example, for #9000001200XXXX, 9 bytes are used to describe the
length of the data, 000001400 represents the length of the waveform data (namely 1200 bytes). Use
the String Subset and Decimal String To Number functions to get the value of N.
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o o e o e [ w i w  m [ w  w  w [ w [ w]

JoOoooo0oooooooo0n

string
offset (0] —] -
length [rest) — ¢

substring

string

offset =]

o number

default (0132 — 1

offset past number

Get the length of the effective waveform data.

1000000000000 0an

[u]

OO0 O00000000o0n0n

[m]

Convert the character data into array format using the String To Byte Array, namely displaying the

waveform data on the Waveform Graph control and then remove the TMC data header using the

Array Subset function.

OO0 00000000000 000000000¢tr

Wawveform Graph

OO0 0000000000000 0000000

string

unzigned byte aray

length (rest)

length (rest)

array

indes: (0}
—

inde: {0}

subarray

The complete program block diagram is as shown in the figure below.

Doooooooo
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9. Select the device resource from the VISA Resource Name list box and start the run.
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Visual Basic Programming Demo

The program used in this demo: Visual Basic 6.0

The function realized in this demo: control the on/off state of any channel.

Enter into Visual Basic 6.0 and operate according to the following steps:

1.

2.

3.

Build a standard application program project (Standard EXE) and name it as Demo.

Click the Existing tab of Project->Add Module. Search for the visa32.bas file in the include folder

under the NI-VISA installation path and add the file.
Add Nodule @@

Hew Existing [

Lok i |._:| include ﬂ = I:It 5 g
“ovizadl. bas
ﬁvwl.ypi.bu
File name:  |visa3Z bas
Files of bupe: |Basic Filez (* bas) ﬂ Eaaeal I
Help (1)

[ Don't show thiz dialog in the future

Add four CommandButton controls to represent CH~CH4 respectively. Add four Label controls
(Labell(0), Label1(1), Labell(2) and Labell(3)) to represent the status of CH1~CH4 respectively
(when the channel is enabled, is dispays the color of the channel; when the channel is disabled, it
displays gray). The layout of the controls is as shown in the figure below.

Open the General tab in Project>Projectl Properties and select Form1 in the Startup Object
dropdown box.

Double-click CH1 to enter the programming environment. Add the following codes to control
CH1~CH4. The codes of CH1 are as shown below; the codes of other channels are similar.

Dim defrm As Long

Dim vi As Long

Dim strRes As String * 200
Dim list As Long

Dim nmatches As Long
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Dim matches As String * 200 ' keep the acquisition device number
Dim s32Disp As Integer

" acquire the usb source of visa

Call viOpenDefaultRM(defrm)

Call viFindRsrc(defrm, "USB?*", list, nmatches, matches)
' Open the device

Call viOpen(defrm, matches, 0, 0, vi)

' Send the command to query the status of CH1
Call viVPrintf(vi, ":CHAN1:DISP?" + Chr$(10), 0)
" Acquire the status of CH1

Call viVScanf(vi, "%t", strRes)

s32Disp = CInt(strRes)

If (s32Disp = 1) Then

' Send the setting command

Call viVPrintf(vi, ":CHAN1:DISP 0" + Chr$(10), 0)
Labell1(0).ForeColor = &H808080 'Gray

Else

Call viVPrintf(vi, ":CHAN1:DISP 1" + Chr$(10), 0)
Labell1(0).ForeColor = &HFFFF& 'Yellow

End If

' Close the device

Call viClose(vi)

Call viClose(defrm)

6. Save and run the project and the exe program will be obtained. When the oscilloscope is correctly
connected to the PC, the ON/OFF control of any channel can be realized.
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Visual C++ Programming Demo

The program used in this demo: Microsoft Visual C++ 6.0

The functions realized in this demo: search for the instrument address, connect the instrument, send
command and read the return value.

Enter in Visual C++6.0 and operate accoding to the following steps:

1. Create a MFC project based on dialog box.

2. Open the C/C++ tab in Project->Settings, select Code Generation in Category and Debug

Multithreaded DLL in Use run-time Iibrari. Then click OK to close the dialog box.

fiﬁnga For: |'Wind2 Debug ar
o cmnolON |

General | Debag GG | Link | Resewrces | M 1]
[categors: |Code Genermi | Heset |
Pracessorn SE I TAry:

Blend * Il [0cbu Motitcaicd o1
Calling comvention: Struct member alignment:
|__edect® = aBytea® =
Praject Opthoms:

| ologo MDd /Y3 fGm JEL E] 0d D YINTE D L
FiDEBLIG“m " OWINDOWSE™ D _AFKDLL™ D' MBCE"

¥ p"DebugidemolDN.peh FYustdabe” F o Debugl*

[ ox ) coca

3. Open the Link tab in Project->Settings and add visa32.lib to the Object/library modules

manually.

Project Settings

Settings For: [Win32 Debug

3

|

General | Dehug | CiCe+  Limk I Resources | M [T+

Category. [EETTTNNNNN |  Besct

Cutput file pame:
|U¢hu-urdtmul|)"-=n

Oibjeciflibrary msdules: I
wisad2 lib

& Generale debug info T Ignore all detault librarles

¥ Link jnerementally [ Generale maplile
[ Emable profiling

Project Options:

i\-inaa'-z.llb fnalago frubsyebemeindves A

fincrementalyes fpdb? Debugfdemal DN pdb' fdebug

fmachin: 1386 faut Debug/demolDN,exc”

] o
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4. Open the Directories tab in Tools>Options.
Select Include files in Show directories for and double-click the blank in Directories to add the
path of Include: C:\Program Files\IVI Foundation\VISA\WinNT\include.
Select Library files in Show directories for and double-click the blank in Directories to add the

path of Lib: C:\Proiram Files\1VI Foundation\VISAA\WinNT\lib\msc.

Editor | Tabs | Debug | Compatibility | Build Directories |Wnrm o

Platiorm: Show directories for:
|Win32 =| | |Include files ) =
Directories: OxX + +

DAProgram FilesiMicrosoft Visual StudieiVCISYUNCLUDE
DAProgram FilesiMicrosoft Visual StudiciyYCIS\MPCYNCLUDE
DAProgram Files\Microsoft Visual Studio\WVCISATLYNCLUDE

\Blaﬁk

| 0K I Cancel

Note: at present, VISA library has been added.

5. Add the Text, Combo Box, Button and Edit Box controls as shown in the figure below.

Command - Send and Read

6. Modify the control attribute.
1) Name Text as "Command".
2) Open the Data item in Combo Box attribute and input *IDN? Manually.
3) Open the General item in Edit Box attribute and select Disabled.
4) Name Button as Send and Read.
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7. Add the variables m_combox and m_receive for the Combo Box and Edit controls respectively.

L=}
Command & a vl | Sand dnd Raad I

B Copy
& e

Insert Actiwe} Coentrel. ..

u_‘?‘ Check Mnemonics

Events. ..

E%' Properties

EFC ClazzWazard

Message Maps  Member Variables |hwrrl|'lim | Acthve Events | Class Info |

Project: Class pame: Add Class... = I

|demalin = |cDemalDNDIg =

fdd Variable...
E:\.\demolDNidemolDNDIg.h, B4 AdemalDNdemolDNDIg.cpp —I
Contral 1Ds: Type Member Delete Variable |

Description: CEtring with length validation

Magimum Characlers:

CComboBox __ m_combox Update Column |
Einad Al I

8. Add codes.

Double-click Send and Read to enter the programming environment. Declare the #include
<visa.h> of the visa library in the header file and then add the following codes.

ViSession defaultRM, vi;
char buf [256] = {0};
CString s,strTemp;
char* stringTemp;

ViChar buffer [VI_FIND_ BUFLENT];
ViRsrc matches=buffer;

ViUInt32 nmatches;

ViFindList list;

viOpenDefaultRM (&defaultRM);
//Acquire the USB resource of visa
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viFindRsrc(defaultRM, "USB?*", &list,&nmatches, matches);
viOpen (defaultRM,matches,VI_NULL,VI_NULL,&vi);

/1 Send the command received
m_combox.GetLBText(m_combox.GetCurSel(),strTemp);
strTemp = strTemp + "\n";

stringTemp = (char*)(LPCTSTR)strTemp;

ViPrintf (vi,stringTemp);

// Read the result
viScanf (vi, "%t\n", &buf);

// Display the result
UpdateData (TRUE);
m_receive = buf;
UpdateData (FALSE);
viClose (vi);

viClose (defaultRM);

Save, compile and run the project and the exe file can obtained. When the oscilloscope is correctly
connected to the PC, you can select the command *IDN? and click Send and Read to display the

return result of the oscilloscope.
¢z demoIDN X

Command - Send and Eead
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