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3.15.15 WLISEWAVEfOrmMiLENGEN? oottt ssssasnaes
3.15.16 :WLISEWAVeform:LMAXIMUM? ottt ssess s sasssaes
3.15.17 :WLISEWAVeform:LMINIMUM? ettt sessssssesssssssssesssnsas
3.15.18 WLISEWAVEFOrMILOW? ettt ss s essesss e st sasenes
3.15.19 WLIStWAVeform:LOOPWIALN? oottt essesssssnsaes
3.15.20 WLISt:WAVeform:MARKer[<N>T:DATA oottt asnes
3.15.2T WLISEWAVEfOrM:MIQ oottt ssensnes
3.15.22 :WLISEWAVETOrMINEW ottt sasees
3.15.23 :WLISEWAVEfOrMIPEAKDPOS? oottt ssssssssens
3.15.24 WLISEWAVETOrMIPHASE? ettt sesssassses
3.15.25 WLISEWAVETOrMISRATE? oottt sssesseesstss s s sasssssssss s sssennes
3.15.26 WLISEWAVEfOrMISYMM? ettt st s ssssnsans
3.15.27 WLISEWAVEfOrmMiTSTAMP? ettt ss s ssssssssssssssss s sssssssssssnsans
3.15.28 WLISEWAVETOrMITYPE? oottt es s ssss b ss s sssssasssaes
4 AFG COMMANAS ettt sttt st ss s senns
4.1 :CLOCK COMMANGS oottt see ettt es st s s s s s snsnes
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4.2

4.3

4.1.1

4.21
422
4.2.3
424
4.2.5
4.2.6

4.3.1

4.3.2

433
434
435
43.6

:CLOCK:ROSCIIatOr:SOURCE oottt sssessesss s s ssseanes
JOUTPUL COMMANAS oottt ss st ss st st
IOUTPULSTATEIOFF ettt ettt sttt st
IOUTPUL[<N>T:ICHANIINVEITEA ettt ssssssssssssnes
JOUTPUL[<N>J:CHANESTATE] ottt sasessesseans
:OUTPUt[<n>]:CHANNVOLLIMITHIGH ettt
:OUTPUt[<n>]:CHAN:VOLLIMITLOW et sennes
:OUTPUt[<n>]:CHAN:VOLLIMIt[:STATE] oottt esseeene
:SOURCE COMMANGS oottt ettt ss st sss s ss st et ssssssssensensens

[[SOURCE[<NSTIBURSE ettt sre et sse s s sesssnenen

4.3.1.1
4.3.1.2
4313
43.14
4.3.1.5
43.1.6
4.3.1.7
4.3.1.8

4.3.2.1
4.3.2.2
43.2.3
4324
4325

4.3.6.1
4.3.6.2
43.6.3
4364
4.3.6.5
4.3.6.6
4.3.6.7
4.3.6.8
4.3.6.9

[[SOURce[<n>]I:-BURSEMODE  .....cooieerereirereieeeeeeisesseese e sessessesssenns
[(SOURCE[<N>]J:BURSENCYCIES ettt tetesessssssnenes
[:SOURce[<nN>]I:BURSETDELAY ..ot
[[SOURCe[<N>]I:-BURSEIDLE oot
[:SOURce[<n>]]:BURSEIDLE:USER ..ottt sssssnesnsenanns
[:SOURce[<n>]]:BURSt:INTernal:PERIOd  ...ccccovvvee e
[:SOURce[<n>]]:BURSE:TRIGGEr:SOURCE ...
[:SOURce[<n>]]:BURSt:TRIGger[:IMMediate] = ...cccoorrmrereeercrcinennee

[SOURCE[<N>]I:FREQUENCY ettt sttt

[:SOURce[<n>]]:FREQUENCY:CENTEr oo
[:SOURce[<n>]]:FREQUENCY:SPAN ettt
[:SOURce[<n>]]:FREQUENCY:STARL oot
[:SOURCce[<n>]:FREQUENCY:STOP ottt
[:SOURce[<n>]]:FREQuUeNCY[:FIXed] e

[:SOURce[<n>]]:FUNCtion:SQUAre:DCYCIE ..
[:SOURce[<n>]]:FUNCtion:RAMP:SYMMELry oot
[[SOURCe[<N>]]:MODE FUNCIION oottt sesssssssessssssssssnes
[[SOURCE[<N>TIEMOD] ettt s ssssssssssss s s sssssssssnsnsas

[:SOURce[<n>]]:MODIAMDEPTR s eeiseiseeseaens
[:SOURce[<N>]][:MOD]:AM:DSSC[I:STATE] ceeeeeeeeeeeeeeeeeeeevcesesenene
[:SOURce[<n>]][:MOD]:AM:INTernal:FREQUENCY  ..covverereerrrrereercireanes
[:SOURce[<n>]][:MOD]:AM:INTernal:FUNCtion  ....cccoveeeeeeceeenee
[:SOURce[<n>]][:MOD]:ASKey:AMPLitude  ...ooererreerereee s
[:SOURce[<n>]][:MOD]:ASKey:INTernal[:RATE] oo
[[SOURce[<nN>]][MOD]:FM:DEVIation ..o
[:SOURce[<n>]][:MODI]:FM:INTernal:FREQUENCY oo
[:SOURce[<n>]][:MOD]:FM:INTernal:FUNCtion ..o
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4.3.6.10
4.3.6.11
4.3.6.12
4.3.6.13
4.3.6.14
4.3.6.15
4.3.6.16
4.3.6.17

[:SOURce[<n>]][:MOD]:FSKey:FREQuency  .......
[:SOURce[<n>]][:MOD]:FSKey:INTernal[:RATE]
[(SOURce[<n>]][:MOD]:PM:DEViation ...
[:SOURce[<n>]][:MOD]:PM:INTernal:FREQuency
[:SOURce[<n>]][:MOD]:PM:INTernal:FUNCtion
[:SOURce[<n>]][:MOD]:PSKey:INTernal[:RATE]

[:SOURce[<n>]][:MOD]:PSKey:PHASE ..o

[:SOURce[<n>]]:MODITYPE .

4.3.7 [:SOURce[<n>]]:PERIOA[:FIXed] .

4.3.8 [:SOURce[<n>]]:PHASe[:ADJust]
439 [:SOURce[<n>]]:PULSe:WIDTh

4.3.10 [:SOURce[<n>]]:PULSe:TRANSsition:TRAIliNg  .ccoeveeveennes
4.3.11 [:SOURce[<n>]]:PULSe:TRANSsition[:LEADIing]  ....ccccoeeu...

4.3.12 [:SOURce[<n>]]:PULSe:DCYCle

4.3.13 [:SOURCE[<N>]IISWEED ceceecrerreeeeteieneeseeensesseseeaenens

4.3.13.1
4.3.13.2
43133
43134
43135
4.3.13.6
43.13.7

[:SOURce[<n>]]:SWEep:SPACING .o
[:SOURce[<n>]]:SWEep:TIME ..o
[:SOURce[<n>]]:SWEep:RTIMe ..
[[SOURce[<n>]]:SWEep:HTIMe:STARt  ...cccceeecc.
[[SOURce[<n>]]:SWEep:HTIMe:STOP  ................
[:SOURce[<n>]]:SWEep:STEP .o
[:SOURce[<n>]]:SWEep:TRIGger:SOURce ...

4.3.14 [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate][:AMPLitude]

4.3.15 [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:HIGH
4.3.16 [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:LOW

4.3.17 [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:OFFSet .
4.3.18 [:SOURce[<n>]:WAVEFUNCLION .o

5 Programming Examples

5.1 Programming Preparations

5.2 Excel Programming Example ..

5.3 Matlab Programming Example ..

5.4 LabVIEW Programming Example .

5.5 Visual Basic Programming Example

5.6 Visual C++ Programming Example ..
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Table 4.8 The frequency and period range for basic wave ..........ccccocovvvrverinnnnee
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1 Document Overview

This manual introduces how to program and control DG70000 series via the remote
interface by using the SCPI (Standard Commands for Programmable Instruments).
DG70000 series can communicate with PC through the USB, LAN, or GPIB interface
(with the USB to GPIB interface module).

TIP

« For the newest version of this manual, download it from RIGOL official website
( )-

Publication Number
PGB13102-1110

Format Conventions in this Manual

1. Key

The front panel key is denoted by the menu key icon. For example,

indicates the "Default" key.
2. Menu

The menu item is denoted by the format of "Menu Name (Bold) + Character
Shading" in the manual, for example, Setup.

3. Operation Procedures

(3] 3}

The next step of the operation is denoted by ">" in the manual. For example, &

ue
> Storage indicates first clicking or tapping the icon and then clicking or
tapping Storage.

Content Conventions in this Manual

DG70000 series Arbitrary Waveform Generator (AWG) includes the following models.
Unless otherwise specified, this manual takes DG70004 as an example to illustrate the
functions and operation methods of DG70000 series.

Model Number of Channels Max. Output Frequency
DG70002 2 5 GHz
DG70004 4 5 GHz

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.
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2 SCPI Introduction

SCPI (Standard Commands for Programmable Instruments) is a standardized
instrument programming language that is built upon the existing standard IEEE 488.1
and |IEEE 488.2 and conforms to various standards, such as the floating point
operation rule in IEEE 754 standard, ISO 646 7-bit coded character set for information
interchange (equivalent to ASCIl programming). The SCPI commands provide a

hierarchical tree structure, and consist of multiple subsystems. Each command
subsystem consists of one root keyword and one or more sub-keywords.

Syntax

The command line usually starts with a colon; the keywords are separated by colons,
and following the keywords are the parameter settings available. The command
ending with a question mark indicates querying a certain function and returns the
query results. The keywords of the command and the first parameter are separated by
a space.

For example,
:BWAVeform:AMP <amp>
:BWAVeform:AMP?

BWAVeform is the root keyword of the command, aMp is the second-level keyword.
The command line starts with a colon, and different levels of keywords are also
separated by colons. <amp> indicates a settable parameter. The command ending
with a quotation mark indicates querying a function. The command

keywords : BWAVeform:AMP and the parameter <amp> are separated by a space.

In some commands with parameters, ", " is often used to separate multiple
parameters. For example,

:SLISt:SEQuence:EVENt:JTIMing <seq name>,<type>
Symbol Description

The following symbols are not sent with the commands.

1. Braces { }

Braces are used to enclose one or more parameters, which are usually separated
by the vertical bar "|". When using the command, you must select one of the
parameters.

2. Vertical Bar |

The vertical bar is used to separate multiple parameters. When using the
command, you must select one of the parameters.

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

4. Angle Brackets < >

The parameter enclosed in the angle brackets must be replaced by an effective
value.

Parameter Type

1. Bool

The parameter can be set to ON, OFF, 1, or 0. For example,
:CLOCk : OUTPut [ : STATe] <boo/>
:CLOCk : OUTPut[ :STATe]?

Wherein, <boo/> can be set to {0|1|OFF|ON}. The query returns 1 or 0.

2. Discrete

The parameter can be any of the values listed. For example,
:BWAVeform:AUTO <param>
:BWAVeform:AUTO?

Wherein,
- <param> can be set to LEN|CYCLe|DUR|FREQ|SRATe.

- The query returns LEN, CYCL, DUR, FREQ, or SRAT.

. Integer

Unless otherwise specified, the parameter can be any integer (NR1 format) within
the effective value range.

CAUTION
Do not set the parameter to a decimal, otherwise, errors will occur.

For example,
:BWAVeform:MTONe : COUNt <cnt>
:BWAVeform:MTONe : COUNt?

Wherein, <cnt> can be set to an integer ranging from 2 to 16. The query returns
an integer ranging from 2 to 16.

. Real

The parameter can be any real number within the effective value range, and this
command accepts parameter input in decimal (NR2 format) and scientific notation
(NR3 format). For example,

: TRIGger: INTerval </nterval>
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:TRIGger:INTerval®?

Wherein, <interval> can be set to any real number ranging from 1E-5 (10 ps) to 1E
+1 (10s). The query returns a real number in scientific notation.

5. ASCII String
The parameter can be the combinations of ASCII characters. For example,
:WLISt:WAVeform:DELete <w/m>

Wherein, <wfm> can be set to Wave 1.
Command Abbreviation

All the commands are case-insensitive. They can all be in upper case or in lower case.
If abbreviation is used, you must input all the capital letters in the command. For
example,

:BWAVeform:OVERwrite?
can be abbreviated as

:BWAV:OVER?
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3.1

3.1.1

AWG Commands

This chapter introduces the syntax, functions, parameters, and usage of each
DG70000 (AWG) command.

CAUTION

1. Unless otherwise specified, the descriptions in this manual take the four-channel
model DG70004 as an example.

2. For the parameter setting command (time, frequency, amplitude, etc.), the instrument
can only recognize the numbers, unable to recognize the unit sent together with them.
For the default units of various parameters, refer to the descriptions for the specified

command.

:AWGControl Commands

:AWGControl commands are used to set or query the channel run state, set the
active Strobe Edge (rising or falling edge) to use for Pattern Jump, and query the
number of channels available on the instrument.

:AWGControl[:CHANnNel[<n>]]:RSTate?

Syntax
:AWGControl [ : CHANnel [</7>]] :RSTate?
Description

Queries the run state (Stopped or Playing) for the specified channel.

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

If [CHANnRel[<n>]] or [<n>] is omitted, the command queries the run state of CH1 by
default.

Return Format
The query returns STOP or RUN.

Examples

:AWGControl :CHANnell:RSTate? /*Queries the run state of CH1. The
query returns RUN, indicating that CH1 is playing waveform.*/
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3.1.2

3.1.3

:AWGControl[:CHANnel[<n>]]:RUN[:IMMediate]

Syntax
:AWGControl [ :CHANnel [</7>]] :RUN[ : IMMediate]
Description

Puts the specified channel in "Run” state. This is equivalent to pressing the RUN/STOP
key on the front panel.

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

If [CHANnRel[<n>]] or [<n>] is omitted, the selected channel is CH1 by default.
Return Format

None.

Examples

:AWGControl :CHANnell:RUN /*Puts the CH1 in run state.*/

:AWGControl[:CHANnel[<n>]]:STOP[:IMMediate]

Syntax
:AWGControl [ :CHANnel [</7>]] : STOP[ : IMMediate]
Description

Stops the playout of a waveform or sequence in the specified channel.

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

If [CHANRel[<n>]] or [<n>] is omitted, the selected channel is CH1 by default.

Return Format

None.
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Examples

:AWGControl :CHANnell:STOP /*Stops the playout in CH1.*/

3.14 :AWGControl[:CHANnel[<n>]]:SIN

Syntax

:AWGControl [ : CHANnel [</7>]] : SIN <sfatus>
:AWGControl[ :CHANnel [</7>] ] : SIN?
Description

Sets or queries whether the Sin filtering mode of the specified channel is enabled.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<status> Bool {0|1|OFF|ON} 0
Remarks

If [CHANnRel[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns 0 or 1.

Examples

:AWGControl :CHANnell:SIN 1 /*Enables the filtering mode for CH1.*/
:AWGControl :CHANnell:SIN? /*Queries whether the filtering mode of
CH1 is enabled. The query returns 1.%*/

3.1.5 :AWGControl:CONFigure:CNUMber?

Syntax

:AWGControl : CONFigure : CNUMber?

Description

Queries the number of channels available on the instrument.
Parameter

None.

Remarks

None.

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands
EN

Return Format
The query returns 4.

Examples

:AWGControl : CONFigure:CNUMber? /*Queries the number of channels
available on the instrument. The query returns 4.*/

3.1.6 :AWGControl:PJUMp:SEDGe

Syntax

:AWGControl : PJUMp : SEDGe <edge>

:AWGControl : PJUMp : SEDGe?
Description

Sets or queries the active Strobe Edge (rising or falling edge) to use for Pattern Jump.

Parameter
Name Type Range Default
<edge> Discrete {FALLing|RISing} RISing
Remarks

«  FALLing sets the pattern jump to occur on the falling edge of the strobe signal.

«  RISing sets the pattern jump to occur on the rising edge of the strobe signal.

Return Format
The query returns FALL or RIS.
Examples

:AWGControl : PJUMp: SEDGe FALL /*Sets the pattern jump to occur on
the falling edge of the strobe signal.*/

:AWGControl :PJUMp:SEDGe? /*Queries the active Strobe Edge to use
for Pattern Jump. The query returns FALL.*/

3.2 :BWAVeform Commands

:BWAVeform commands are used to create and edit basic waveforms, multitone
signals, and high-speed serial signals as well as convert the editing mode to Table
Editor mode for the specified waveform.
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3.2.1 :BWAVeform:AMP
Syntax
:BWAVeform:AMP <amp>
:BWAVeform:AMP?
Description
Sets or queries the Amplitude for the waveform created by the Basic Waveform editor.
Parameter
Name Type Range Default
<amp> Real 20 mVpp to 2 Vpp 500.0 mVpp
Remarks
Changing the Amplitude causes the High voltage value ( ), Low
voltage value ( ), and Offset ( ) to adjust.
Return Format
The query returns the value in scientific notation. For example, the query might return
1.0000000000E+00, indicating that the amplitude is 1 Vpp.
Examples
:BWAVeform:AMP 1 /*Sets the Amplitude to 1 Vpp for the waveform
created by the Basic Waveform editor.*/
:BWAVeform:AMP? /*Queries the Amplitude for the waveform created by
the Basic Waveform editor. The query returns 1.0000000000E+00.*/
3.2.2 :BWAVeform:AUTO
Syntax

:BWAVeform:AUTO <param>

:BWAVeform:AUTO?
Description

Sets or queries the Calculate setting in Basic Waveform editor, determining which
waveform property is automatically calculated.

Parameter
Name Type Range Default
<param> Discrete {LEN|CYCLe|DUR|FREQ|SRATe} LEN
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3.2.3

3.2.4

Remarks
e The chosen property can only be calculated automatically based on other set
properties.

. When the function is set to Sine, Square, Triangle, Sinc, or Sine (IQ), the options
are LEN (Length), CYCLe (Cycle), FREQ (Frequency), and SRATe (Sample Rate).
When the function is set to DC or Noise, the options are LEN (Length), DUR
(Duration), and SRATe (Sample Rate).

Return Format
The query returns LEN, CYCL, DUR, FREQ, or SRAT.
Examples

:BWAVeform:AUTO LEN /*Sets the Length as the automatically
calculated value in Basic Waveform editor.*/

:BWAVeform:AUTO? /*Queries the Calculate setting in Basic Waveform
editor. The query returns LEN.*/

:BWAVeform:COMPile

Syntax
:BWAVeform:COMPile
Description

Initiates the compile operation in Basic Waveform editor. The created waveform is
added in the waveform list.

Parameter
None.
Remarks
None.

Return Format
None.

Example

:BWAVeform:COMPile /*Compiles the basic waveform.*/

:BWAVeform:COMPile:CASSign

Syntax

:BWAVeform:COMPile:CASSign <sfate>

:BWAVeform:COMPile:CASSign?

10
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Description
Sets or queries the state (enabled or disabled) of the Basic Waveform editor to either
compile the waveform and immediately assign it to a specified channel (enabled) or
just compile the waveform (disabled).
Parameter
Name Type Range Default
<state> Bool {O|1|OFF|ON} 0
Remarks
e 0 or OFF sets the Basic Waveform editor to compile only. 1 or ON sets the Basic
Waveform editor to assign the waveform to a channel after compile.
*  When using the assign function, you can send to
set the playout channel intended for the compiled waveform.
Return Format
The query returns 0 or 1.
Examples
:BWAVeform:COMPile:CASSign 1 /*Enables the Basic Waveform editor to
assign the compiled waveform to a specified channel.*/
:BWAVeform:COMPile:CASSign? /*Queries whether to assign the
compiled waveform to a specified channel. The query returns 1.%*/
3.2.5 :BWAVeform:COMPile:CHANnel

Syntax

:BWAVeform:COMPile:CHANnel <chan>
:BWAVeform:COMPile:CHANnel?
Description

Sets or queries the playout channel intended for the compiled waveform of the Basic
Waveform editor.

Parameter
Name Type Range Default
<chan> Discrete {CH1|CH2|CH3|CH4|NONE} -
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Remarks
If the compile and assign function is enabled ( ), the
waveform will be assigned to the channel specified by this command when it is
compiled ( ).

Return Format
The query returns CH1, CH2, CH3, CH4, or NONE.
Examples

:BWAVeform:COMPile:CHANnel CH1 /*Sets the playout channel intended
for the compiled waveform to CHI1.*/

:BWAVeform:COMPile:CHANnel? /*Queries the playout channel intended
for the compiled waveform of the Basic Waveform editor.*/

3.2.6 :BWAVeform:COMPile:NAME

Syntax

:BWAVeform:COMPile :NAME <name>

:BWAVeform:COMPile :NAME?
Description

Sets or queries the name of the waveform to be compiled in Basic Waveform editor.

Parameter
Name Type Range Default
<name> ASCII string Available waveform name -
Remarks

. <name> specifies the name of the waveform which the
command compiles and adds to the waveform list.

*  Youcan use to set whether to overwrite the existing
waveform of the same name.

Return Format
The query returns a string.
Examples

:BWAVeform:COMPile:NAME Wave /*Sets the name of the compiled
waveform to "Wave".*/

:BWAVeform:COMPile:NAME? /*Queries the name of the compiled
waveform. The query returns "Wave".*/
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3.2.7 :BWAVeform:COMPile:PLAY
Syntax
:BWAVeform:COMPile: PLAY <slate>
:BWAVeform:COMPile:PLAY?
Description
Sets or queries whether to immediately play the waveform after compile or just
compile.
Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} 0
Remarks
This command is available only when the compiled waveform is assigned to a channel
( ). 1 or ON enables the play after compile function.
Return Format
The query returns 0 or 1.
Examples
:BWAVeform:COMPile:PLAY 1 /*Enables the play after compile
function.*/
:BWAVeform:COMPile:PLAY? /*Queries whether the play after compile
function is enabled. The query returns 1.*/
3.2.8 :BWAVeform:CYCLe
Syntax

:BWAVeform:CYCLe < cycle>

:BWAVeform:CYCLe?
Description

Sets or queries the Cycles value (number of times the waveform repeats) for the
waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<cycle> Real 0.007813 to 644245094.4 2.4k
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3.2.9

3.2.10

Remarks
None.
Return Format

The query returns the value in scientific notation. For example, the query might return
1.50000000000000E+03.

Examples

:BWAVeform:CYCLe 1500 /*Sets the Cycles value to 1500.*/
:BWAVeform:CYCLe? /*Queries the Cycles values. The query returns
1.50000000000000E+03.*/

:BWAVeform:DURation

Syntax

:BWAVeform:DURation <duration>
:BWAVeform:DURation?
Description

Sets or queries the Duration for the waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<duration> Real 480 ns to 16,106,127.36 s 2.4 us
Remarks
The command is available only when the wave type ( ) is set to

DC or Noise (NOISe).
Return Format

The query returns the duration in scientific notation. For example, the query may
return 4.00000000000000E-06, indicating that the duration is 4 ps.

Examples

:BWAVeform:DURation 0.000004 /*Sets the Duration to 4 ps. The
default unit is s.*/

:BWAVeform:DURation? /*Queries the Duration. The query returns
4.00000000000000E-06.*/

:BWAVeform:DUTY

Syntax

:BWAVeform:DUTY <quty>

14
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:BWAVeform:DUTY?
Description
Sets or queries the Duty Cycle for the waveform created by the Basic Waveform
editor.
Parameter
Name Type Range Default
<duty> Real 0.001% to 99.999% 50%
Remarks
This command is available only when the wave type ( ) is set to
square wave (SQUare).
Return Format
The query returns a real number. For example, the query might return 60.000000,
indicating that the duty cycle is 60%.
Examples
:BWAVeform:DUTY 60 /*Sets the Duty Cycle to 60% for the waveform
(Square) created by the Basic Waveform editor.*/
:BWAVeform:DUTY? /*Queries the Duty Cycle for the waveform (Square)
created by the Basic Waveform editor. The query returns 60.000000.*/
3.2.11 :BWAVeform:FREQuency

Syntax

:BWAVeform: FREQuency < frequency>

:BWAVeform: FREQuency?

Description

Sets or queries the Frequency for the waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<frequency> |Real 1 yHz to 2 GHz 1 GHz
Remarks
None.
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Return Format

The query returns the value in scientific notation. For example, the query might return
1.50000000000000E+09, indicating that the frequency is 1.5 GHz.

Examples

:BWAVeform: FREQuency 1500000000 /*Sets the Frequency to 1.5 GHz.*/
:BWAVeform:FREQuency? /*Queries the Frequency for the waveform
created by the Basic Waveform editor. The query returns
1.50000000000000E+09.*/

:BWAVeform:FUNCtion

Syntax

:BWAVeform: FUNCtion < func>

:BWAVeform: FUNCtion?
Description

Sets or queries the type of the waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<funcs Discrete {SINE|DC|SQUare|TRlangle|NOISe|SINC| SINE
SINIQ}
Remarks

. SINE: sinusoidal wave

. DC: direct current

. SQUare: square wave

«  TRlangle: triangle wave

. NOISe: noise

«  SINC: "Sinc" function wave
. SINIQ: sine wave (IQ)

Return Format
The query returns SINE, DC, SQU, TRI, NOIS, SINC, or SINIQ.
Examples

:BWAVeform:FUNCtion DC /*Sets the waveform type to DC.*/
:BWAVeform:FUNCtion? /*Queries the waveform type. The query returns
DC.*/

16
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3.2.13 :BWAVeform:HIGH
Syntax
:BWAVeform:HIGH <high>
:BWAVeform:HIGH?
Description
Sets or queries the High voltage value for the waveform created by the Basic
Waveform editor.
Parameter
Name Type Range Default
<high> Real -TVto1V 250 mV
Remarks
«  The High voltage value is always greater than the Low voltage value
( ): High value-Low value > 20 mV.
«  Changing High and Low voltage values ( ) causes the Amplitude
value ( ) and Offset value ( ) to adjust.
Return Format
The query returns the value in scientific notation. For example, the query might return
3.0000000000E-01, indicating that the high voltage value is 300 mV.
Examples
:BWAVeform:HIGH 0.3 /*Sets the High voltage value to 300 mV.*/
:BWAVeform:HIGH? /*Queries the High voltage value for the waveform
created by the Basic Waveform editor. The query returns
3.0000000000E-01.*/
3.2.14 :BWAVeform:HSSerial (Optional)
:BWAVeform:HSSerial commands are used to set or query the high speed serial signal
parameters. The commands require that the High Speed Serial editor is installed.
3.2.14.1 :BWAVeform:HSSerial:BRATe

Syntax

:BWAVeform:HSSerial :BRATe < brate>

:BWAVeform:HSSerial :BRATe"?
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3.2.14.2

Description

Sets or queries the bit rate of high speed serial signal.

Parameter

Name Type Range Default
<brate> Integer 500 kbps to 2.5 Gbps 125 Mbps
Remarks

None.

Return Format

The query returns the bit rate in scientific notation. For example, the query might
return 2.0000000000E+08, indicating that the bit rate is 200 Mbps.

Examples

:BWAVeform:HSSerial :BRATe 200000000 /*Sets the bit rate of high
speed serial signal to 200 Mbps. The default unit is bps.*/
:BWAVeform:HSSerial :BRATe? /*Queries the bit rate of high speed
serial signal. The query returns 2.0000000000E+08.*/

:BWAVeform:HSSerial:COMPile

Syntax
:BWAVeform:HSSerial:COMPile
Description

Compiles the high speed serial signal and adds it to the waveform list.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

:BWAVeform:HSSerial :COMPile /*Compiles the high speed serial
signal.*/

18
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3.2.14.4

:BWAVeform:HSSerial: DCD:MAGNIitude

Syntax

:BWAVeform:HSSerial : DCD:MAGNitude <magnitude>

:BWAVeform:HSSerial :DCD:MAGNitude?
Description
Sets or queries the duty cycle distortion (DCD) magnitude of high speed serial signal.

Parameter

Name Type Range Default

<magnitude> |Real -1 Ulto 1 UI 0 Ul

Remarks

Unit interval (Ul) is the time interval taken to transmit one bit, or the time taken in a
data stream by each symbol. When <magnitude> is set to 0.5, the DCD magnitude is
half of a single symbol width (0.5 Ul).

Return Format

The query returns a real number. For example, the query might return 0.500000,
indicating that the DCD magnitude is 0.5 UL.

Examples

:BWAVeform:HSSerial :DCD:MAGNitude 0.5 /*Sets the DCD magnitude to
0.5 UI.*/

:BWAVeform:HSSerial :DCD:MAGNitude? /*Queries the DCD magnitude.
The query returns 0.500000.*/

:BWAVeform:HSSerial:DCD:ENABIe

Syntax

:BWAVeform:HSSerial :DCD:ENABle <stafe>
:BWAVeform:HSSerial :DCD:ENABle?
Description

Sets the on/off status of the duty cycle distortion (DCD) function of high speed serial
signal; or queries whether the DCD function is enabled.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.
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Remarks
You can set the DCD mode ( ) and DCD magnitude
( ) only when the DCD function is enabled.

Return Format
The query returns 0 or 1.
Examples

:BWAVeform:HSSerial:DCD:ENABle ON /*Enables the DCD function.*/
:BWAVeform:HSSerial:DCD:ENABle? /*Queries whether the DCD function
is enabled. The query returns 1.*/

:BWAVeform:HSSerial:DCD:MODE

Syntax

:BWAVeform:HSSerial : DCD:MODE < mode>

:BWAVeform:HSSerial :DCD :MODE?
Description

Sets or queries the duty cycle distortion (DCD) mode of high speed serial signal.

Parameter

Name Type Range Default
<mode> Discrete {CLASsical|F2} CLASsical
Remarks

e CLASsical: Classical DCD. The durations of high level symbols are compressed
or expanded relative to the durations of low level symbols, as shown in the
figure below.

. F2: The durations of all symbols are compressed (S) or expanded (L). The
duration of a symbol flips between two values from one symbol to the next, as
shown in the figure below.

20
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a. Original Symbol
b. Classical DCD
L S L S L S L S
c.F/2
Return Format
The query returns CLAS or F2.
Examples
:BWAVeform:HSSerial:DCD:MODE CLASsical /*Sets the DCD mode to
CLASsical*/
:BWAVeform:HSSerial :DCD:MODE? /*Queries the DCD mode. The query
returns CLAS.*/
3.2.14.6 :BWAVeform:HSSerial:EDGE:ALPHa

Syntax

:BWAVeform:HSSerial : EDGE:ALPHa <alpha>

:BWAVeform:HSSerial :EDGE : ALPHa?
Description

Sets or queries the roll-off factor of the step response.

Parameter

Name Type Range Default
<alpha> Real Oto1 1
Remarks

This parameter is available only when the edge shape
( ) is set to raised cosine or root raised cosine.

Return Format

The query returns a real number. For example, the query might return 0.100000,
indicating that the roll-off factor is 0.1.

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.
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Examples

:BWAVeform:HSSerial :EDGE:ALPHa 0.1 /*Sets the roll-off factor to
0.1.%/

:BWAVeform:HSSerial :EDGE:ALPHa? /*Queries the roll-off factor. The
query returns 0.100000.%*/

3.2.14.7 :BWAVeform:HSSerial:EDGE:RTIMe

Syntax

:BWAVeform:HSSerial :EDGE:RTIMe <rtime>

:BWAVeform:HSSerial :EDGE : RTIMe?
Description

Sets or queries the edge rise time of high speed serial signal.

Parameter

Name Type Range Default
<rtime> Real 0 Ulto 1 Ul 0.4 Ul
Remarks

. Based on the selected edge time type ( ),

rise time can be defined as the time required for the amplitude of a symbol to
rise from 10% to 90% or from 20% to 80%.

. The rise time ranges from 0 Ul to 1 UL Unit interval (Ul) is the time interval
taken to transmit one bit, or the time taken in a data stream by each symbol.
When <rtime> is set to 0.5, the rise time is half of a single symbol width (0.5
ul).

Return Format

The query returns a real number. For example, the query might return 0.500000,
indicating that the rise time is 0.5 Ul.

Examples

:BWAVeform:HSSerial :EDGE:RTIMe 0.5 /*Sets the edge rise time of
high speed serial signal to 0.5 UI.*/

:BWAVeform:HSSerial :EDGE:RTIMe? /*Queries the edge rise time of
high speed serial signal. The query returns 0.500000.*/

3.2.14.8 :BWAVeform:HSSerial:EDGE:SHAPe

Syntax

:BWAVeform:HSSerial:EDGE: SHAPe <fype>

:BWAVeform:HSSerial : EDGE : SHAPe?
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Description
Sets or queries the edge shape of high speed serial signal.
Parameter
Name Type Range Default
oo |iee | (CAUSSEITZORBIFRStoder |
Remarks
+  GAUSsian: Gaussian filter.
e TZOidal: linear interpolation.
. FIRStorder: first order.
. BESSel: Bessel function.
. RCOSine: Raised Cosine.
. RRCosine: Root Raised Cosine.
Return Format
The query returns GAUS, TZO, FIRS, BESS, RCOS, or RRC.
Examples
:BWAVeform:HSSerial :EDGE:SHAPe GAUSsian /*Sets the edge shape of
high speed serial signal to Gaussian.*/
:BWAVeform:HSSerial :EDGE:SHAPe? /*Queries the edge shape of high
speed serial signal. The query returns GAUS.*/

3.2.14.9 :BWAVeform:HSSerial:EDGE:THReshold

Syntax

:BWAVeform:HSSerial :EDGE: THReshold < type>

:BWAVeform:HSSerial :EDGE : THReshold?
Description

Sets or queries the edge time type of high speed serial signal.

Parameter
Name Type Range Default
<type> Discrete {10T90|20T80} 10790
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Remarks

. 20T80: set the rise time ( ) at 20% to 80% of
the symbol amplitude.

. 10T90: set the rise time at 10% to 90% of the symbol amplitude.

Return Format

The query returns 10T90 or 20T80.

Examples

:BWAVeform:HSSerial :EDGE:THReshold 10T90 /*Sets the edge time type
to 10% to 90%.*/

:BWAVeform:HSSerial :EDGE: THReshold? /*Queries the edge time type.
The query returns 10T90.*/

:BWAVeform:HSSerial:EMPHasis:ENABIle

Syntax

:BWAVeform:HSSerial : EMPHasis:ENABle <sfate>
:BWAVeform:HSSerial :EMPHasis:ENABle?
Description

Sets the on/off status of the Pre/De-Emphasis function; or queries whether the
Pre/De-Emphasis function is enabled.

Parameter

Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

You can set the post-cursor value

( ) and pre-cursor value
( ) only when the Pre/De-
Emphasis function is enabled.

Return Format
The query returns 0 or 1.
Examples

:BWAVeform:HSSerial :EMPHasis:ENABle ON /*Enables the Pre/De-
Emphasis function.*/

:BWAVeform:HSSerial:EMPHasis:ENABle? /*Queries whether the Pre/De-
Emphasis function is enabled. The query returns 1.*/

24
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3.2.14.11

3.2.14.12

:BWAVeform:HSSerial:EMPHasis:POSTcursor<tap>[:DB]

Syntax

:BWAVeform:HSSerial :EMPHasis:POSTcursor<{gp>[:DB] <postcursor>
:BWAVeform:HSSerial :EMPHasis: POSTcursor<[gp>[:DB]?
Description

Sets or queries the post-cursor value of high speed serial signal.

Parameter

Name Type Range Default

<tap> Discrete {1/12|3|4|5} -

<postcursor> |Real -20 dB to 20 dB 0dB

Remarks

When <tap> is set to 1 to 5, it represents the five post-cursors from tap#+1 to tap#

+5 respectively.
Return Format

The query returns a real number. For example, the query might return 10.000000,
indicating that the post-cursor value is 10 dB.

Examples

:BWAVeform:HSSerial :EMPHasis:POSTcursorl:DB 10 /*Sets the post-
cursor value of tap#+l to 10 dB.*/

:BWAVeform:HSSerial :EMPHasis:POSTcursorl:DB? /*Queries the post-
cursor value of tap#+l. The query returns 10.000000.*/

:BWAVeform:HSSerial:EMPHasis:PRECursor<tap>[:DB]

Syntax

:BWAVeform:HSSerial :EMPHasis: PRECursor< gp>[:DB] <precursor>
:BWAVeform:HSSerial :EMPHasis : PRECursor<[gp>[:DB]?
Description

Sets or queries the pre-cursor value of high speed serial signal.

Parameter
Name Type Range Default
<tap> Discrete {1|12|3|4|5} -
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Name Type Range Default
<precursor> Real -20 dB to 20 dB 0dB
Remarks

When <tap> is set to 1 to 5, it represents the five pre-cursors from tap#-1 to tap#-5

respectively.

Return Format

The query returns a real number. For example, the query might return 10.000000,

indicating that the pre-cursor value is 10 dB.

Examples

:BWAVeform:HSSerial :EMPHasis:PRECursorl:DB 10 /*Sets the pre-
cursor value of tap#-1 to 10 dB.*/

:BWAVeform:HSSerial :EMPHasis:PRECursorl:DB? /*Queries the pre-
cursor value of tap#-1. The query returns 10.000000.%*/

:BWAVeform:HSSerial:ENCode:B8B10:DISParity

Syntax

:BWAVeform:HSSerial :ENCode :B8B10:DISParity <disparity>

:BWAVeform:HSSerial :ENCode:B8B10:DISParity?

Description

Sets or queries the disparity of the 8B/10B encoding function.

Parameter

Name Type Range Default
<disparity> Discrete {POSitive|NEGative} POSitive
Remarks

«  Disparity is the difference between the number of 1 bits and 0 bits after
encoding. Available options include POSitive (more 0 bits than 1 bits or equal
number of 1 bits and 0 bits) and NEGative (more 1 bits than 0 bits).

*  You can set the disparity only when the 8B/10B encoding function

(

Return Format

The query returns POS or NEG.

) is enabled.

26

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands

EN
Examples
:BWAVeform:HSSerial :ENCode:B8B10:DISParity POSitive /*Sets the
disparity of the 8B/10B encoding function to POSitive.*/
:BWAVeform:HSSerial :ENCode:B8B10:DISParity? /*Queries the
disparity of the 8B/10B encoding function. The query returns POS.*/
3.2.14.14 :BWAVeform:HSSerial:ENCode:B8B10:ENABIle
Syntax
:BWAVeform:HSSerial :ENCode:B8B10:ENABle <sfafe>
:BWAVeform:HSSerial:ENCode:B8B10:ENABle?
Description
Sets the on/off status of the 8B/10B encoding function; or queries whether the
8B/10B encoding function is enabled.
Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks
You can enable the 8B/10B encoding function only when the data source
( ) is set to PATTern and the input type
( ) is set to SYMBol or when the data source is set to
File and the file type ( ) to SYMBol.
Return Format
The query returns 0 or 1.
Examples
:BWAVeform:HSSerial :ENCode:B8B10:ENABle ON /*Enables the 8B/10B
encoding function.*/
:BWAVeform:HSSerial :ENCode:B8B10:ENABle? /*Queries whether the
8B/10B encoding function is enabled. The query returns 1.%*/
3.2.14.15 :BWAVeform:HSSerial:ENCode:PAM

Syntax

:BWAVeform:HSSerial :ENCode: PAM < [ype>

:BWAVeform:HSSerial :ENCode : PAM?
Description

Sets or queries the PAM type of high speed serial signal.
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Parameter
Name Type Range Default
<tvpes Discrete {PAM4|PAM5|PAM8|PAM10| PAMA
yp PAM12|PAM16}

Remarks
. PAMn is the PAM modulation of n levels. The level value is set

by
e This command is valid only when the encoding type

( ) of high speed serial is set to PAM.

Return Format
The query returns PAM4, PAM5, PAM8, PAM10, PAM12, or PAM16.

Examples

:BWAVeform:HSSerial :ENCode:PAM PAM12 /*Sets the PAM type to
PAM12.*/

:BWAVeform:HSSerial :ENCode:PAM? /*Queries the PAM type. The query
returns PAM12.*/

:BWAVeform:HSSerial:ENCode:PAM:LEVels

Syntax

:BWAVeform:HSSerial :ENCode: PAM:LEVels
<levell>[, < level2>[, < level3>[, < level4> [, < level5> [, < level6>[, < level7> [, < level8>[,< le
vel9> [, < level 10> [, < level 17> [, < level 12> [, < level 13> [, < level 14> [, < level 15> [, < level 16>

i

:BWAVeform: HSSerial :ENCode: PAM:LEVels®?
Description

Sets or queries the PAM levels of high speed serial signal.

Parameter

Name Type Range Default
<leveln> Real -1to1 -

Remarks

The number of levels is related to the PAM type ( ).

PAMnN has n levels.

28
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Return Format
The query returns a character string. For example, the query might return
-1,-0.333,0.333,1, indicating that the four levels of PAM4 are -1, -0.333, 0.333, 1.
Examples
:BWAVeform:HSSerial :ENCode:PAM:LEVels -1,-0.333,0.333,1 /*Sets the
levels of PAM4 to -1,-0.333,0.333,1.%*/
:BWAVeform:HSSerial:ENCode:PAM:LEVels? /*Queries the PAM levels.
The query returns -1,-0.333,0.333,1.%*/

3.2.14.17 :BWAVeform:HSSerial.ENCode:PWM:ENABIe
Syntax
:BWAVeform:HSSerial :ENCode : PWM: ENABle <sfate>
:BWAVeform:HSSerial :ENCode: PWM:ENABle"?
Description
Sets the on/off status of the PWM modulation function; or queries whether the
PWM function is enabled.
Parameter
Name Type Range Default
<state> Bool {0[1|OFF|ON} O|OFF
Remarks
None.
Return Format
The query returns 0 or 1.
Examples
:BWAVeform:HSSerial:ENCode:PWM:ENABle ON /*Enables the PWM
function.*/
:BWAVeform:HSSerial:ENCode:PWM:ENABle? /*Queries whether the PWM
function is enabled. The query returns 1.*/

3.2.14.18 :BWAVeform:HSSerial:ENCode:PWM:TMINor

Syntax

:BWAVeform:HSSerial : ENCode : PWM: TMINor < {minor>
:BWAVeform:HSSerial :ENCode: PWM: TMINor?
Description

Sets or queries the T-minor of the PWM encoding for the high speed serial signal.
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Parameter
Name Type Range Default
<tminor> Real 0.01 Ul to 0.5 UI 0.2 Ul
Remarks

. Unit interval (Ul) is the time interval taken to transmit one bit, or the time taken

in a data stream by each symbol. When <tminor> is set to 0.5, the T-minor is
half of a single symbol width (0.5 Ul).

e This command is valid only when the PWM function
( ) is enabled.

Return Format

The query returns a real number. For example, the query might return 0.500000,
indicating that the T-minor is 0.5 UL

Examples

:BWAVeform:HSSerial :ENCode:PWM: TMINor 0.5 /*Sets the T-minor to
0.5 UI.*/

:BWAVeform:HSSerial :ENCode:PWM: TMINor? /*Queries the T-minor. The
query returns 0.500000.*/

:BWAVeform:HSSerial:ENCode:TYPE

Syntax

:BWAVeform:HSSerial:ENCode:TYPE < {ype>
:BWAVeform:HSSerial :ENCode: TYPE?
Description

Sets or queries the encoding type of high speed serial signal.

Parameter

Name Type Range Default
<type> Discrete {NRZ|NRZI|RZ|RZPolar|PAM} NRZ
Remarks

*  NRZ sets the encoding type to Non-Return-to-Zero.

¢ NRZI sets the encoding type to Non-Return-to-Zero Inverted.

RZ sets the encoding type to Return-to-Zero.
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«  RZPolar sets the encoding type to polar Return-to-Zero.
«  PAM sets the encoding type to PAM (pulse amplitude modulation).
Return Format
The query returns NRZ, NRZI, RZ, RZP, or PAM.
Examples
:BWAVeform:HSSerial :ENCode:TYPE RZ /*Sets the encoding type to
RZ.*/
:BWAVeform:HSSerial :ENCode:TYPE? /*Queries the encoding type. The
query returns RZ.*/

3.2.14.20 :BWAVeform:HSSerial:FILE

Syntax

:BWAVeform:HSSerial : FILE <path>[ < type>]

:BWAVeform:HSSerial:FILE?
Description

Sets the file path and file type of the imported symbol file for high speed serial
signal; or queries the file path.

Parameter

Name Type Range Default
<path> ASClI string | Available path -

<type> Discrete {BIN|HEX|SYMBol} BIN
Remarks

When the pattern type ( ) is set to "File", you can use this

command to set the file path.

The parameter <type> is used to set the file type of the imported symbol file.

«  BIN sets the file type to binary.

HEX sets the file type to hexadecimal.

«  SYMBol sets the file type to KD symbol.

Return Format

The query returns an ASCII string, for example, D:/Wave.txt.
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3.2.14.21

3.2.14.22

Examples

:BWAVeform:HSSerial :FILE D:/Wave.txt,SYMBol /*Imports the symbol
file "Wave.txt" from D disk and the file type is SYMBol.*/
:BWAVeform:HSSerial :FILE? /*Queries the file path of the symbol
file. The query returns D:/Wave.txt.*/

:BWAVeform:HSSerial:FILE:TYPE?

Syntax
:BWAVeform:HSSerial:FILE:TYPE?
Description

Queries the type of the imported symbol file.
Parameter

None.

Remarks

None.

Return Format

The query returns BIN, HEX, or SYMB.
Examples

:BWAVeform:HSSerial :FILE:TYPE? /*Queries the type of the imported
symbol file. The query returns BIN.*/

:BWAVeform:HSSerial:HIGH

Syntax

:BWAVeform:HSSerial : HIGH <high>

:BWAVeform:HSSerial :HIGH?
Description

Sets or queries the high level of high speed serial signal.

Parameter

Name Type Range Default
<high> Real -098Vto1V 750 mV
Remarks

The set high level should be greater than the set low level
( ). High level-low level > 20 mV.
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Return Format
The query returns a real number. For example, the query might return 0.500000,
indicating that the high level is 0.5 V.
Examples
:BWAVeform:HSSerial :HIGH 0.5 /*Sets the high level of high speed
serial signal to 0.5 V.*/
:BWAVeform:HSSerial :HIGH? /*Queries the high level of high speed
serial signal. The query returns 0.500000.%*/

3.2.14.23 :BWAVeform:HSSerial:INVert
Syntax
:BWAVeform:HSSerial:INVert <sfate>
:BWAVeform:HSSerial:INVert?
Description
Inverts the symbol level of high speed serial signal; or queries whether the symbol
level is inverted.
Parameter
Name Type Range Default
<state> Bool {0[1|OFF|ON} O|OFF
Remarks
None.
Return Format
The query returns 0 or 1.
Examples
:BWAVeform:HSSerial:INVert 1 /*Inverts the symbol level of high
speed serial signal.*/
:BWAVeform:HSSerial:INVert? /*Queries whether the symbol level is
inverted. The query returns 1.*/

3.2.14.24 :BWAVeform:HSSerial:ISI:ENABIle

Syntax

:BWAVeform:HSSerial:ISI:ENABle <sfate>

:BWAVeform:HSSerial:ISI:ENABle?
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Description

Sets the on/off status of the intersymbol interference (ISI) function; or queries
whether the ISI function is enabled.

Parameter

Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

None.

Return Format
The query returns 0 or 1.
Examples

:BWAVeform:HSSerial:ISI:ENABle ON /*Enables the ISI function.*/
:BWAVeform:HSSerial:ISI:ENABle? /*Queries whether the ISI function
is enabled. The query returns 1.*/

:BWAVeform:HSSerial:ISI:SLOPe

Syntax

:BWAVeform:HSSerial:ISI:SLOPe <s/ope>

:BWAVeform:HSSerial:ISI:SLOPe?
Description

Sets or queries the attenuation slope of intersymbol interference (ISI) for the high
speed serial signal.

Parameter

Name Type Range Default
0 dB/100 MHz to 100 dB/100

<slope> Real / zto / 0 dB/100 MHz
MHz

Remarks

This command is valid only when the ISI function ( )

is enabled.

Return Format

The query returns a real number. For example, the query might return 10.000000,
indicating that the attenuation slope of ISl is 10 dB/100 MHz.
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3.2.14.27

Examples

:BWAVeform:HSSerial:ISI:SLOPe 10 /*Sets the attenuation slope of
ISI to 10 dB/100 MHz.*/

:BWAVeform:HSSerial :ISI:SLOPe? /*Queries the attenuation slope of
ISI. The query returns 10.000000.*/

:BWAVeform:HSSerial:KMSRate

Syntax

:BWAVeform:HSSerial :KMSRate <state>
:BWAVeform:HSSerial :KMSRate?
Description

Sets the high speed serial signal to keep the maximum sample rate; or queries
whether the maximum sample rate is kept.

Parameter

Name Type Range Default

<state> Bool {0|1|OFF|ON} 0|OFF

Remarks

When "Keep SR" is selected, the sample rate is fixed to 5 GHz.
Return Format

The query returns 1 or 0.

Examples

:BWAVeform:HSSerial:KMSRate 1 /*Sets the high speed serial signal
to keep the maximum sample rate.*/

:BWAVeform:HSSerial :KMSRate? /*Queries whether the maximum sample
rate is kept. The query returns 1.*/

:BWAVeform:HSSerial:KMWLength

Syntax

:BWAVeform:HSSerial : KMWLength <kmwlength>
:BWAVeform:HSSerial :KMWLength?

Description

Sets the waveform length to the maximum waveform length; or queries whether the
waveform length is set to the maximum waveform length.
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Parameter
Name Type Range Default
<kmwlength> | Bool {0|1|OFF|ON} O|OFF

Remarks

When the high speed serial signal is set to the maximum waveform length, the
system calculates the signal length according to the waveform length closest to the
upper limit (the maximum waveform length). You can

use to set or query the maximum
waveform length.

Return Format
The query returns 0 or 1.
Examples

:BWAVeform:HSSerial :KMWLength ON /*Sets the waveform length to the
maximum waveform length.*/

:BWAVeform:HSSerial :KMWLength? /*Queries whether the waveform
length is set to the maximum waveform length. The query returns
L.%)

:BWAVeform:HSSerial:LOW

Syntax

:BWAVeform:HSSerial : LOW < /ow>

:BWAVeform:HSSerial : LOW?
Description

Sets or queries the low level of high speed serial signal.

Parameter

Name Type Range Default

<low> Real -1Vt 098V -750 mV
Remarks

The set low level should be less than the set high level ( ).

High level-low level > 20 mV.
Return Format

The query returns a real number. For example, the query might return -0.500000,
indicating that the low level is -0.5 V.
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Examples
:BWAVeform:HSSerial:LOW -0.5 /*Sets the low level of high speed
serial signal to -0.5 V.*/
:BWAVeform:HSSerial :LOW? /*Queries the low level of high speed
serial signal. The query returns -0.500000.%*/
3.2.14.29 :BWAVeform:HSSerial:LPASs:CUToff[:FREQuency]
Syntax
:BWAVeform:HSSerial: LPASs:CUToff[: FREQuency] < frequency>
:BWAVeform:HSSerial : LPASs:CUToff[: FREQuency]?
Description
Sets or queries the cutoff frequency of the low pass filter.
Parameter
Name Type Range Default
<frequency> Real Refer to 500 MHz
Remarks
e The minimum value of <frequency> can be set to 1/1000 of the current sample
rate. The maximum value can be set to 1.25 GHz, and it should be no more than
half of the current sample rate.
«  Cutoff frequency is the point where the signal is attenuated by 3 dB.
Return Format
The query returns the cutoff frequency in scientific notation. For example, the query
might return 1.00000000000000E+09, indicating that the cutoff frequency is 1 GHz.
Examples
:BWAVeform:HSSerial :LPASs:CUToff 1000000000 /*Sets the cutoff
frequency of the low pass filter to 1 GHz.*/
:BWAVeform:HSSerial :LPASs:CUToff? /*Queries the cutoff frequency
of the low pass filter. The query returns 1.00000000000000E+09.*/
3.2.14.30 :BWAVeform:HSSerial:LPASs:ENABIle

Syntax

:BWAVeform:HSSerial : LPASs :ENABle <sfafe>

:BWAVeform:HSSerial :LPASs:ENABle?
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Description

Sets the on/off status of the low pass filter function; or queries whether the low pass

filter is enabled.

Parameter

Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

Only when the low pass filter is enabled, can you set the filter type
), cutoff frequency
), and Q factor

(
(
(

Return Format

The query returns 0 or 1.

Examples

:BWAVeform:HSSerial :LPASs:ENABle ON /*Enables the low pass

filter.*/

:BWAVeform:HSSerial :LPASs:ENABle? /*Queries whether the low pass

filter is enabled. The query returns 1.*/

:BWAVeform:HSSerial:LPASs:Q

Syntax

:BWAVeform:HSSerial :LPASs:Q <@>

:BWAVeform:HSSerial:LPASs:Q?

Description

Sets or queries the Q factor of the second order filter.

Parameter

Name Type Range Default
<q> Real 0.01 to 1000 1
Remarks

This parameter is available only when the low pass filter type
) is set to "Second Order".

(
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Return Format
The query returns the Q factor in scientific notation. For example, the query might
return 1.00000000000000E+02, indicating that the Q factor is 100.
Examples
:BWAVeform:HSSerial :LPASs:Q 100 /*Sets the Q factor of the second
order filter to 100.%*/
:BWAVeform:HSSerial:LPASs:Q? /*Queries the Q factor of the second
order filter. The query returns 1.00000000000000E+02.%*/
3.2.14.32 :BWAVeform:HSSerial:LPASs:TYPE
Syntax
:BWAVeform:HSSerial:LPASs:TYPE <{ype>
:BWAVeform:HSSerial:LPASs:TYPE?
Description
Sets or queries the low pass filter type of high speed serial signal.
Parameter
Name Type Range Default
) {BRICkwall|FIRStorder|
<type> Discrete BRICkwall
yp SECondorder}
Remarks
. BRICkwall: Brickwall filter.
. FIRStorder: First oder filter.
. SECondorder: Second oder filter.
Return Format
The query returns BRIC, FIRS, or SEC.
Examples
:BWAVeform:HSSerial :LPASs:TYPE FIRStorder /*Sets the low pass
filter type to first order filter.*/
:BWAVeform:HSSerial :LPASs:TYPE? /*Queries the low pass filter
type. The query returns FIRS.*/
3.2.14.33 :BWAVeform:HSSerial:MODE

Syntax

:BWAVeform:HSSerial : MODE < /mode>
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:BWAVeform: HSSerial : MODE?
Description

Sets or queries the pattern type for the high speed serial signal.

Parameter
Name Type Range Default
. {CLK|ALLO|ALL1|PRBS|PATTern|
<mode> Discrete PRBS
FILE}
Remarks

CLK sets the pattern type to clock signal.
e ALLO sets the signal to a sequence in which all bits are 0.
e ALL1 sets the signal to a sequence in which all bits are 1.

e PRBS sets the type to Pseudo Random Binary Sequence (PRBS). You can
use to set the PRBS type.

+  PATTern sets the pattern to user-defined value. You can
use to set the value.

«  FILE allows you to import user-defined code files.

Return Format

The query returns CLK, ALLO, ALL1, PRBS, PATT, or FILE.

Examples

:BWAVeform:HSSerial :MODE PATTern /*Sets the pattern type of high
speed serial signal to user-defined.*/

:BWAVeform:HSSerial :MODE? /*Queries the pattern type. The query
returns PATT.*/

:BWAVeform:HSSerial:NOISe:BANDwidth

Syntax

:BWAVeform:HSSerial :NOISe:BANDwidth < bandwidth>

:BWAVeform:HSSerial :NOISe:BANDwidth?
Description

Sets or queries the Gaussian noise bandwidth of high speed serial signal.
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Parameter
Name Type Range Default
<bandwidth> |Real Refer to 500 MHz
Remarks
The range of <bandwidth> is from 1 Hz to 1.25 GHz, and it should be less than or
equal to half of the current sample rate.
Return Format
The query returns the Gaussian noise bandwidth in scientific notation. For example,
the query might return 2.00000000000000E +08, indicating that the noise bandwidth
is 200 MHz.
Examples
:BWAVeform:HSSerial :NOISe:BANDwidth 200000000 /*Sets the noise
bandwidth to 200 MHz.*/
:BWAVeform:HSSerial :NOISe:BANDwidth? /*Queries the noise
bandwidth. The query returns 2.00000000000000E+08.*/

3.2.14.35  :BWAVeform:HSSerial:NOISe:CREStfactor

Syntax

:BWAVeform:HSSerial :NOISe:CREStfactor <crestfactor>

:BWAVeform:HSSerial :NOISe:CREStfactor®?
Description

Sets or queries the Gaussian noise crest factor of high speed serial signal.

Parameter

Name Type Range Default
<crestfactor> |Real -60 dB to 20 dB 6 dB
Remarks

None.

Return Format

The query returns a real number. For example, the query might return 6.000000,
indicating that Gaussian noise crest factor is 6 dB.

Examples

:BWAVeform:HSSerial :NOISe:CREStfactor 6 /*Sets the Gaussian noise
crest factor to 6 dB.*/
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:BWAVeform:HSSerial :NOISe:CREStfactor? /*Queries the Gaussian
noise crest factor. The query returns 6.000000.*/

3.2.14.36 :BWAVeform:HSSerial:NOISe:ENABIe

Syntax

:BWAVeform:HSSerial :NOISe:ENABle <sfafe>
:BWAVeform:HSSerial :NOISe:ENABle?
Description

Sets the on/off status of the Gaussian noise of high speed serial signal; or queries
whether the Gaussian noise is enabled.

Parameter

Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

Only when the Gaussian noise is enabled, can you set the noise magnitude
( ), crest factor
( ), and bandwidth

( ).
Return Format

The query returns 0 or 1.

Examples

:BWAVeform:HSSerial :NOISe:ENABle 1 /*Enables the Gaussian noise.*/
:BWAVeform:HSSerial :NOISe:ENABle? /*Queries whether the Gaussian
noise is enabled. The query returns 1.%*/

3.2.14.37 :BWAVeform:HSSerial:NOISe:MAGNitude

Syntax

:BWAVeform:HSSerial : NOISe:MAGNitude <magnitude>

:BWAVeform:HSSerial :NOISe:MAGNitude?
Description

Sets or queries the Gaussian noise magnitude of high speed serial signal.
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Parameter
Name Type Range Default
<magnitude> |Real 0% to 100% 5%
Remarks
The magnitude of Gaussian noise is defined as the percentage of the deviation from
"low" level to "high" level. Wherein, the "high"/"low" level is the final stable state of
the signal after a long period of operation. It is not affected by the low pass filter or
Pre/De-Emphasis.
Return Format
The query returns a real number. For example, the query might return 10.000000,
indicating that the Gaussian noise magnitude is 10%.
Examples
:BWAVeform:HSSerial :NOISe:MAGNitude 10 /*Sets the Gaussian noise
magnitude to 10%.%*/
:BWAVeform:HSSerial :NOISe:MAGNitude? /*Queries the Gaussian noise
magnitude. The query returns 10.000000.*/

3.2.14.38 :BWAVeform:HSSerial:PATTern

Syntax

:BWAVeform:HSSerial:PATTern <pattern>[,<type>]
:BWAVeform:HSSerial : PATTern?

Description

Sets or queries the user-defined pattern and the input type for high speed serial
signal.

Parameter

Name Type Range Default
<pattern> ASClII string Refer to -
<type> Discrete {BIN|HEX|SYMBol} BIN
Remarks

. The input type can be set to binary (BIN), hexadecimal (HEX), or symbol
(SYMBol).
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3.2.14.39

3.2.14.40

. Based on the selected input type, <pattern> can be set to a binary number with
a maximum length of 8000 bits, a hexadecimal number with 2000 bits, or Dij/Kij
in 8B10B table with 2000 bits.

e This command is valid only when the pattern type
( ) of high speed serial signal is set to "Pattern”.

Return Format

The query returns a string, for example, D8.6-D15.6-K28.0-K28.1.

Examples

:BWAVeform:HSSerial:PATTern D8.6-D15.6-K28.0-K28.1,SYMBol /*Sets
the user-defined pattern to D8.6-D15.6-K28.0-K28.1 and the type to
symbol.*/

:BWAVeform:HSSerial :PATTern? /*Queries the user-defined pattern.
The query returns D8.6-D15.6-K28.0-K28.1.%*/

:BWAVeform:HSSerial:PATTern:TYPE?

Syntax

:BWAVeform:HSSerial:PATTern:TYPE?

Description

Queries the input type of the user-defined pattern of high speed serial signal.
Parameter

None.

Remarks

None.

Return Format

The query returns BIN, HEX, or SYMB.

Examples

:BWAVeform:HSSerial :PATTern:TYPE? /*Queries the input type of the
user—-defined pattern. The query might return BIN.*/

:BWAVeform:HSSerial:PJITter:ENABIle

Syntax

:BWAVeform:HSSerial:PJITter:ENABle <sfate>

:BWAVeform:HSSerial:PJITter:ENABle?
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Description
Sets the on/off status of the periodic jitter of high speed serial signal; or queries
whether the periodic jitter is enabled.
Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks
Only when the periodic jitter is enabled, can you inject the specified periodic jitter
( ) into the signal.
Return Format
The query returns 0 or 1.
Examples
:BWAVeform:HSSerial :PJITter:ENABle ON /*Enables the periodic
Jitter.*/
:BWAVeform:HSSerial :PJITter:ENABle? /*Queries whether the periodic
Jjitter is enabled. The query returns 1.*/

3.2.14.41 :BWAVeform:HSSerial:PJITter<n>:MAGNitude

Syntax
:BWAVeform:HSSerial : PJITter</> :MAGNitude </magnitude>
:BWAVeform:HSSerial : PJITter</7> :MAGNitude?

Description

Sets or queries the magnitude of the specified periodic jitter.

Parameter

Name Type Range Default
<n> Discrete {1|2|3|4/5|6|7|8]9|10} -
<magnitude> |Real 0 Ulpp to 10 Ulpp 0.1 Ulpp

Remarks

The jitter magnitude ranges from 0 Ulpp to 10 Ulpp. Unit interval (Ul) is the time
interval taken to transmit one bit, or the time taken in a data stream by each symbol.
When <magnitude> is set to 0.5, the jitter magnitude is half of a single symbol
width.
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Return Format

The query returns a real number. For example, the query might return 0.500000,

indicating that the jitter magnitude is 0.5 UL.

Examples

:BWAVeform:HSSerial :PJITterl:MAGNitude 0.5 /*Sets the magnitude of

periodic jitter 1 to 0.5 Ulpp.*/

:BWAVeform:HSSerial :PJITterl :MAGNitude? /*Queries the magnitude of

periodic jitter 1. The query returns 0.500000.*/

:BWAVeform:HSSerial:PJITter<n>:ENABIle

Syntax

:BWAVeform:HSSerial:PJITter</>:ENABle <slafe>
:BWAVeform:HSSerial:PJITter</1> :ENABle?
Description

Injects the specified periodic jitter into the high speed serial signal; or queries
whether the specified periodic jitter is injected.

Parameter

Name Type Range Default
<n> Discrete {112]3]4|5|6|7|8[9|10} -
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

Only when the specified periodic jitter is injected, can you set its frequency
( ), magnitude

( ), and phase

( )-

Return Format
The query returns 0 or 1.

Examples

:BWAVeform:HSSerial :PJITterl:ENABle ON /*Injects periodic Jjitter

1.2/
:BWAVeform:HSSerial :PJITterl:ENABle /*Queries whether periodic
Jjitter 1 is injected. The query returns 1.*/
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:BWAVeform:HSSerial:PJITter<n>:FREQuency

Syntax

:BWAVeform:HSSerial: PJITter</> : FREQuency < frequency>
:BWAVeform:HSSerial:PJITter< /7> : FREQuency?
Description

Sets or queries the frequency of the specified periodic jitter.

Parameter

Name Type Range Default

<n> Discrete {1|2|3|4|5|6|7|8]9|10} -

<frequency> Real 1Hzto1GHz 50 MHz

Remarks
None.
Return Format

The query returns the frequency of the specified periodic jitter in scientific notation.
For example, the query might return 5.00000000000000E+04, indicating that the
frequency is 50 kHz.

Examples

:BWAVeform:HSSerial :PJITterl:FREQuency 50000 /*Sets the frequency
of periodic jitter 1 to 50 kHz.*/

:BWAVeform:HSSerial :PJITterl:FREQuency? /*Queries the frequency of
periodic jitter 1. The query returns 5.00000000000000E+04.*/

:BWAVeform:HSSerial:PJITter<n>:PHASe

Syntax

:BWAVeform:HSSerial : PJITter</1>:PHASe <phase>
:BWAVeform:HSSerial:PJITter</1>:PHASe?
Description

Sets or queries the phase of the specified periodic jitter.

Parameter
Name Type Range Default
<n> Discrete {1|2|3|4|5|6|7|8]9|10} -
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Name Type Range Default
<phase> Integer -360° to 360° 0°
Remarks
None.

Return Format

The query returns a real number. For example, the query might return 10.000000,
indicating that the phase is 10°.

Examples
:BWAVeform:HSSerial :PJITterl:PHASe 10 /*Sets the phase of periodic
jitter 1 to 10°.*/

:BWAVeform:HSSerial :PJITterl:PHASe? /*Queries the phase of
periodic jitter 1. The query returns 10.000000.*/

3.2.14.45 :BWAVeform:HSSerial:PRBS

Syntax

:BWAVeform:HSSerial:PRBS <prbs>

:BWAVeform:HSSerial:PRBS?
Description
Sets or queries the PRBS mode of high speed serial signal.

Parameter

Name Type Range Default

{PRBS7|PRBS9|PRBS10|PRBS11|
<prbs> Discrete PRBS13|PRBS15|PRBS16|PRBS20| | PRBS9
PRBS23|PRBS29|PRBS31|USER}

Remarks

Only when the pattern type ( ) is set to PRBS, can you use
this command to set a specified mode for PRBS or select user-defined PRBS (USER).

Return Format

The query returns PRBS7, PRBS9, PRBS10, PRBS11, PRBS13, PRBS15, PRBS16,
PRBS20, PRBS23, PRBS29, PRBS31, or USER.

Examples

:BWAVeform:HSSerial:PRBS PRBS11 /*Sets the PRBS mode to PRBS11.*/
:BWAVeform:HSSerial :PRBS? /*Queries the PRBS mode. The query
returns PRBS11.*/
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3.2.14.47

:BWAVeform:HSSerial:PRBS:POLYnomial

Syntax

:BWAVeform:HSSerial: PRBS:POLYnomial <polynomial>
:BWAVeform:HSSerial:PRBS:POLYnomial®?

Description

Sets or queries the polynomial expression of the user-defined PRBS of high speed
serial signal.

Parameter

Name Type Range Default

<polynomial> | ASCII string Available polynomial expression |-

Remarks

Only when the PRBS mode is set to user-defined ( ), can

you use this command to define the polynomial expression.
Return Format

The query returns an ASCII string, for example, X9+X4+1.
Examples

:BWAVeform:HSSerial :PRBS: POLYnomial X9+X4+1 /*Sets the PRBS
polynomial expression to X9+X4+1.*/

:BWAVeform:HSSerial :PRBS:POLYnomial? /*Queries the PRBS polynomial
expression. The query returns X9+X4+1.*/

:BWAVeform:HSSerial:PRBS:RINitial

Syntax

:BWAVeform:HSSerial : PRBS:RINitial <value>[ <type>]
:BWAVeform:HSSerial :PRBS:RINitial®?

Description

Sets the PRBS shift register initial value and type; or queries the PRBS shift register
initial value.

Parameter
Name Type Range Default
<value> ASCII string Available string -
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Name Type Range Default
<type> Discrete {BIN|HEX} BIN
Remarks
Only when the PRBS mode is set to user-defined ( ), can

you use this command to set the register initial value.
Return Format

The query returns a string. For example, the query might return 7D, indicating that
the PRBS register initial value is 7D.

Examples

:BWAVeform:HSSerial:PRBS:RINitial 7D,HEX /*Sets the PRBS shift
register initial value to 7D and the value type to Hexadecimal.*/
:BWAVeform:HSSerial :PRBS:RINitial? /*Queries the PRBS shift
register initial value. The query returns 7D.*/

:BWAVeform:HSSerial:PRBS:RINitial: TYPE?

Syntax
:BWAVeform:HSSerial:PRBS:RINitial:TYPE?
Description

Queries the PRBS shift register initial value type of high speed serial signal.
Parameter

None.

Remarks

None.

Return Format

The query returns BIN or HEX.

Examples

:BWAVeform:HSSerial :PRBS:RINitial:TYPE? /*Queries the PRBS shift
register initial value type. The query might return BIN.*/

:BWAVeform:HSSerial:RESet

Syntax

:BWAVeform:HSSerial :RESet
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Description

Resets all parameters of high speed serial signal to default values.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

:BWAVeform:HSSerial :RESet /*Resets all parameters of high speed
serial signal to default values.*/

:BWAVeform:HSSerial:RJITter:ENABIle

Syntax

:BWAVeform:HSSerial:RJITter:ENABle <sfate>
:BWAVeform:HSSerial :RJITter:ENABle?
Description

Sets the on/off status of the random jitter of high speed serial signal; or queries
whether the random jitter is enabled.

Parameter

Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

Only when the random jitter is enabled, can you inject the specified random jitter
( ) into the signal.

Return Format
The query returns 0 or 1.
Examples

:BWAVeform:HSSerial :RJITter:ENABle 1 /*Enables the random Jjitter.*/
:BWAVeform:HSSerial :RJITter:ENABle? /*Queries whether the random
jitter is enabled. The query returns 1.*/
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3.2.14.52

:BWAVeform:HSSerial:RJITter<n>:BANDwidth

Syntax

:BWAVeform:HSSerial :RJITter</n> :BANDwidth <bandwidth>
:BWAVeform:HSSerial :RJITter</> :BANDwidth?
Description

Sets or queries the bandwidth of the specified random jitter.

Parameter

Name Type Range Default
<n> Discrete {1/12|3} -
<bandwidth> |Real 1Hzto1GHz 50 MHz
Remarks

None.

Return Format

The query returns the bandwidth of the specified random jitter in scientific notation.
For example, the query might return 5.00000000000000E +8, indicating that the
bandwidth is 500 MHz.

Examples

:BWAVeform:HSSerial :RJITterl :BANDwidth 500000000 /*Sets the
bandwidth of random jitter 1 to 500 MHz.*/
:BWAVeform:HSSerial :RJITterl :BANDwidth? /*Queries the bandwidth of
random jitter 1. The query returns 5.00000000000000E+08.*/

:BWAVeform:HSSerial:RJITter<n>:CREStfactor

Syntax

:BWAVeform:HSSerial :RJITter</>:CREStfactor <crestfactor>
:BWAVeform:HSSerial:RJITter</> :CREStfactor?
Description

Sets or queries the crest factor of the specified random jitter.

Parameter
Name Type Range Default
<n> Discrete {1/12|3} -

52

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands

EN
Name Type Range Default
<crestfactor> |Real 0dBto12dB 6 dB
Remarks
None.
Return Format
The query returns a real number. For example, the query might return 6.000000,
indicating that the crest factor is 6 dB.
Examples
:BWAVeform:HSSerial :RJITterl:CREStfactor 6 /*Sets the crest factor
of random jitter 1 to 6 dB.*/
:BWAVeform:HSSerial :RJITterl:CREStfactor? /*Queries the crest
factor of random jitter 1. The query returns 6.000000.*/

3.2.14.53  :BWAVeform:HSSerial:RJITter<n>:MAGNitude

Syntax
:BWAVeform:HSSerial :RJITter</> :MAGNitude </magnitude>
:BWAVeform:HSSerial :RJITter</7> :MAGNitude?

Description

Sets or queries the magnitude of the specified random jitter.

Parameter

Name Type Range Default
<n> Discrete {1/12|3} -
<magnitude> |Real 0 Ulrms to 100 Ulrms 0.1 Ulrms

Remarks

The random jitter magnitude ranges from 0 Ulrms to 100 Ulrms. Unit interval (Ul) is
the time interval taken to transmit one bit, or the time taken in a data stream by
each symbol. When <magnitude> is set to 10, the random jitter magnitude is 10
times a single symbol width.

Return Format

The query returns a real number. For example, the query might return 10.000000,
indicating that the jitter magnitude is 10 Ulrms.
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3.2.14.54

3.2.14.55

Examples

:BWAVeform:HSSerial :RJITterl:MAGNitude 10 /*Sets the magnitude of

random jitter 1 to 10 UIrms.*/
:BWAVeform:HSSerial :RJITterl :MAGNitude? /*Queries the magnitude of

random Jjitter 1.

The query returns 10.000000.*/

:BWAVeform:HSSerial:RJITter<n>:ENABIle

Syntax

:BWAVeform:HSSerial :RJITter< /> :ENABle <state>

:BWAVeform:HSSerial :RJITter</> :ENABle?

Description

Injects the specified random jitter into the high speed serial signal; or queries

whether the specified random jitter is injected.

Parameter

Name Type Range Default
<n> Discrete {1/12|3} -
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

Only when the specified random jitter is injected, can you set its crest factor

(
(
(

Return Format

The query returns 0 or 1.

Examples

), magnitude
), and bandwidth

).

:BWAVeform:HSSerial :RJITterl:ENABle ON /*Enables random jitter 1.*/

:BWAVeform:HSSerial :RJITterl:ENABle? /*Queries whether random
The query returns 1.%*/

jitter 1 is enabled.

:BWAVeform:HSSerial:SCRamble:ENABIe

Syntax

:BWAVeform:HSSerial:SCRamble:ENABle <sfafe>

:BWAVeform:HSSerial : SCRamble:ENABle?

54

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands

EN
Description
Sets or queries the on/off status of the scrambling function of high speed serial
signal.
Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks
Only when the scrambling function is enabled, can you set the scrambling type
( ), polynomial expression
( ), and register initial value
( ).
Return Format
The query returns 1 or 0.
Examples
:BWAVeform:HSSerial:SCRamble:ENABle ON /*Enables the scrambling
function.*/
:BWAVeform:HSSerial:SCRamble:ENABle? /*Queries whether the
scrambling function is enabled. The query returns 1.%*/

3.2.14.56  :BWAVeform:HSSerial:SCRamble:POLYnomial

Syntax

:BWAVeform:HSSerial: SCRamble:POLYnomial <polynomial>

:BWAVeform:HSSerial:SCRamble: POLYnomial?

Description

Sets or queries the scrambling polynomial expression of high speed serial signal.

Parameter
Name Type Range Default
<polynomial> | ASCII string Available polynomial expression |-

Remarks

None.
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Return Format

The query returns a string. For example, the query might return X16+X5+X4+X3+1,
indicating that the polynomial expression is X16+X5+X4+X3+1.

Examples

:BWAVeform:HSSerial:SCRamble:POLYnomial X16+X5+X4+X3+1 /*Sets the
scrambling polynomial expression to X16+X5+X4+X3+1.*/

:BWAVeform:HSSerial:SCRamble:POLYnomial? /*Queries the scrambling
polynomial expression. The query returns X16+X5+X4+X3+1.%*/

3.2.14.57 :BWAVeform:HSSerial:SCRamble:RINitial

Syntax

:BWAVeform:HSSerial:SCRamble:RINitial <value>[ <type>]

:BWAVeform:HSSerial:SCRamble:RINitial®?
Description

Sets the scrambling register initial value and initial value type; or queries the register

initial value.

Parameter

Name Type Range Default
<value> ASCII string Available string -
<type> Discrete {BIN|HEX} BIN
Remarks

. BIN: sets the initial value type to binary.

. HEX: sets the initial value type to hexadecimal.

Return Format
The query returns a string, for example, 7D.

Examples

:BWAVeform:HSSerial:SCRamble:RINitial 7D,HEX /*Sets the scrambling
register initial value to 7D and the type to hexadecimal.*/
:BWAVeform:HSSerial:SCRamble:RINitial? /*Queries the scrambling
register initial value. The query returns 7D.*/

3.2.14.58 :BWAVeform:HSSerial:SCRamble:RINitial:TYPE?

Syntax

:BWAVeform:HSSerial:SCRamble:RINitial:TYPE?
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Description

Queries the scrambling register initial value type of high speed serial signal.
Parameter

None.

Remarks

None.

Return Format

The query returns BIN or HEX.

Examples

:BWAVeform:HSSerial:SCRamble:RINitial:TYPE? /*Queries the
scrambling register initial value type. The query might return
BIN. */

:BWAVeform:HSSerial:SCRamble:TYPE

Syntax

:BWAVeform:HSSerial : SCRamble:TYPE < {ype>

:BWAVeform:HSSerial:SCRamble:TYPE?
Description

Sets or queries the scrambling type of high speed serial signal.

Parameter

Name Type Range Default
<type> Discrete {ADDitive|MULTiplicative} ADDitive
Remarks

«  ADDitive: additive scrambling.

e MULTiplicative: multiplicative scrambling.

Return Format
The query returns ADD or MULT.
Examples

:BWAVeform:HSSerial:SCRamble:TYPE ADDitive /*Sets the scrambling
type to additive.*/

:BWAVeform:HSSerial :SCRamble:TYPE? /*Queries the scrambling type.

The query returns ADD.*/
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3.2.14.60

3.2.14.61

:BWAVeform:HSSerial:SEQuence:LENGth

Syntax

:BWAVeform:HSSerial:SEQuence:LENGth </ength>

:BWAVeform:HSSerial: SEQuence: LENGth?
Description

Sets or queries the sequence length of high speed serial signal.

Parameter

Name Type Range Default
<length> Integer 100 Bits to 1,500,000,000 Bits 511 Bits
Remarks

Maximum sequence length = maximum waveform length*current bit rate/current
sample rate. When the set sequence length exceeds the maximum value, it is
automatically set to the maximum.

Return Format

The query returns the sequence length in scientific notation. For example, the query
might return 1.0000000000E+03, indicating that the length is 1000 Bits.

Examples

:BWAVeform:HSSerial:SEQuence:LENGth 1000 /*Sets the sequence
length to 1000 Bits.*/

:BWAVeform:HSSerial :SEQuence:LENGth? /*Queries the sequence
length. The query returns 1.0000000000E+03.%*/

:BWAVeform:HSSerial:SEQuence:SHIFt

Syntax

:BWAVeform:HSSerial : SEQuence: SHIFt <shift>

:BWAVeform:HSSerial : SEQuence: SHIFt?
Description

Sets or queries the PRBS sequence shift of high speed serial signal.

Parameter

Name Type Range Default
. -1,500,000,000 Bits to 1,500,000,000 .

<shift> Real Bits 0 Bit
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Remarks
Only when the pattern type ( ) is set to PRBS, can you set
the sequence shift.
Return Format
The query returns the shift in scientific notation. For example, the query might return
2.0000000000E+00, indicating that the shift is 2 Bits.
Examples
:BWAVeform:HSSerial :SEQuence:SHIFt 2 /*Sets the PRBS sequence
shift to 2 Bits.*/
:BWAVeform:HSSerial:SEQuence:SHIFt? /*Queries the PRBS sequence
shift. The query returns 2.0000000000E+00.*/

3.2.14.62  :BWAVeform:HSSerial:SNOise:ENABle

Syntax

:BWAVeform:HSSerial : SNOise:ENABle < state>
:BWAVeform:HSSerial :SNOise:ENABle?
Description

Sets the on/off status of the single tone noise of high speed serial signal; or queries
whether the single tone noise is enabled.

Parameter

Name Type Range Default
<state> Bool {O|1|OFF|ON} O|OFF
Remarks

Only when the single tone noise is enabled, can you set the frequency
( ) and magnitude

( ).

Return Format

The query returns 0 or 1.

Examples

:BWAVeform:HSSerial :SNOise:ENABle ON /*Enables the single tone
noise.*/

:BWAVeform:HSSerial :SNOise:ENABle? /*Queries whether the single
tone noise is enabled. The query returns 1.*/
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3.2.14.63

3.2.14.64

:BWAVeform:HSSerial:SNOise:FREQuency

Syntax

:BWAVeform:HSSerial:SNOise:FREQuency < frequency>

:BWAVeform:HSSerial:SNOise: FREQuency?
Description

Sets or queries the single tone noise frequency of high speed serial signal.

Parameter
Name Type Range Default
<frequency> Real Refer to 500 MHz

Remarks

The range of <frequency> is from 10 Hz to 1.25 GHz, and it should be less than or
equal to half of the current sample rate.

Return Format

The query returns the single tone noise frequency in scientific notation. For example,
the query might return 1.00000000000000E +05, indicating that the frequency is 100
kHz.

Examples

:BWAVeform:HSSerial:SNOise:FREQuency 100000 /*Sets the single tone
noise frequency to 100 kHz.*/

:BWAVeform:HSSerial :SNOise:FREQuency? /*Queries the single tone
noise frequency. The query returns 1.00000000000000E+05.*/

:BWAVeform:HSSerial:SNOise:MAGNitude

Syntax

:BWAVeform:HSSerial: SNOise:MAGNitude <magnitude>

:BWAVeform:HSSerial : SNOise:MAGNitude?
Description

Sets or queries the single tone noise magnitude of high speed serial signal.

Parameter
Name Type Range Default
<magnitude> |Real 0% to 100% 5%
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Remarks

The magnitude of single tone noise is defined as the percentage of the deviation
from "low" level to "high" level. Wherein, the "high"/"low" level is the final stable
state of the signal after a long period of operation. It is not affected by the low pass
filter or Pre/De-Emphasis.

Return Format

The query returns a real number. For example, the query might return 10.000000,
indicating that the single tone noise magnitude is 10%.

Examples

:BWAVeform:HSSerial :SNOise:MAGNitude 10 /*Sets the single tone
noise magnitude to 10%.*/

:BWAVeform:HSSerial :SNOise:MAGNitude? /*Queries the single tone
noise magnitude. The query returns 10.000000.*/

3.2.14.65 :BWAVeform:HSSerial:SRATe?

Syntax

:BWAVeform:HSSerial:SRATe?

Description

Queries the sample rate of high speed serial signal.
Parameter

None.

Remarks

None.

Return Format

The query returns the sample rate in scientific notation. For example, the query
might return 5.0000000000E+09, indicating the sample rate is 5 GSa/s.

Examples

:BWAVeform:HSSerial :SRATe? /*Queries the sample rate of high speed
serial signal. The query might return 5.0000000000E+09.*/

3.2.14.66 :BWAVeform:HSSerial:SSC:DEViation

Syntax

:BWAVeform:HSSerial:SSC:DEViation <deviation>

:BWAVeform:HSSerial:SSC:DEViation?
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3.2.14.67

Description

Sets or queries the peak-to-peak clock deviation of spread spectrum clock (SSC).

Parameter

Name Type Range Default
<deviation> Real 0 ppm to 200 kppm 0 ppm
Remarks

The peak-to-peak clock deviation is expressed in ppm (parts per million) of the bit
rate ( ).

Return Format

The query returns the peak-to-peak clock deviation in scientific notation. For
example, the query might return 1.00000000000000E+02, indicating that the peak-
to-peak deviation is 100 ppm.

Examples

:BWAVeform:HSSerial:SSC:DEViation 100 /*Sets the SSC peak-to-peak
clock deviation to 100 ppm.*/

:BWAVeform:HSSerial:SSC:DEViation? /*Queries the SSC peak-to-peak
clock deviation. The query returns 1.00000000000000E+02.%*/

:BWAVeform:HSSerial:SSC:ENABIe

Syntax

:BWAVeform:HSSerial:SSC:ENABle <sfafe>
:BWAVeform:HSSerial:SSC:ENABle?
Description

Sets the on/off status of the spread spectrum clock (SSC) function; or queries
whether the SSC function is enabled.

Parameter

Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

Only when the SSC function is enabled, can you set the SSC carrier shape
( ), peak-to-peak clock deviation
( ), and repetition rate

( ).
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3.2.14.69

Return Format
The query returns 0 or 1.

Examples

:BWAVeform:HSSerial:SSC:ENABle ON /*Enables the SSC function.*/
:BWAVeform:HSSerial:SSC:ENABle? /*Queries whether the SSC function

is enabled. The query returns 1.*/

:BWAVeform:HSSerial:SSC:SHAPe

Syntax

:BWAVeform:HSSerial:SSC:SHAPe <shape>

:BWAVeform:HSSerial:SSC:SHAPe?
Description
Sets or queries the SSC shape of high speed serial signal.

Parameter

Name Type Range

Default

<shape> Discrete {SINE|SQUare|TRIangle}

SINE

Remarks

. SINE: sine wave.

«  SQUare: square wave.

«  TRlangle: triangle wave.
Return Format

The query returns SINE, SQU, or TRI.

Examples

:BWAVeform:HSSerial :SSC:SHAPe SINE /*Sets the SSC shape to Sine.*/

:BWAVeform:HSSerial :SSC:SHAPe? /*Queries the SSC shape.

returns SINE.*/

:BWAVeform:HSSerial:SSC:REPRate

The query

Syntax

:BWAVeform:HSSerial:SSC:REPRate <reprate>

:BWAVeform:HSSerial:SSC:REPRate?
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Description

Sets or queries the SSC repetition rate of high speed serial signal.

Parameter

Name Type Range Default
<reprate> Real 10 kHz to 500 kHz 500 kHz
Remarks

None.

Return Format

The query returns the SSC repetition rate in scientific notation. For example, the
query might return 1.00000000000000E +05, indicating that the repetition rate is 100
kHz.

Examples

:BWAVeform:HSSerial :SSC:REPRate 100000 /*Sets the SSC repetition
rate to 100 kHz.*/

:BWAVeform:HSSerial:SSC:REPRate? /*Queries the SSC repetition
rate. The query returns 1.00000000000000E+05.*/

:BWAVeform:HSSerial:SSC:SYMMetry

Syntax

:BWAVeform:HSSerial:SSC:SYMMetry <symmetry>

:BWAVeform:HSSerial:SSC:SYMMetry?
Description

Sets or queries the symmetry of SSC triangle wave for high speed serial signal.

Parameter

Name Type Range Default
<symmetry> Real 0% to 100% 50%
Remarks

This parameter is available only when the SSC shape
( ) is set to Triangle.

Return Format

The query returns a real number. For example, the query might return 50.000000,
indicating that the symmetry is 50%.
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Examples
:BWAVeform:HSSerial:SSC:SYMMetry 50 /*Sets the symmetry of SSC
triangle wave to 50%.*/
:BWAVeform:HSSerial :SSC:SYMMetry? /*Queries the symmetry of SSC
triangle wave. The query returns 50.000000.%*/
3.2.14.71 :BWAVeform:HSSerial:WLENgth?
Syntax
:BWAVeform:HSSerial :WLENgth?
Description
Queries the waveform length of high speed serial signal.
Parameter
None.
Remarks
None.
Return Format
The query returns the waveform length in scientific notation. For example, the query
might return 2.4200000000E+03, indicating that the waveform length is 2.42k bits.
Examples
:BWAVeform:HSSerial :WLENgth? /*Queries the waveform length of high
speed serial signal. The query might return 2.4200000000E+03.*/
3.2.14.72 :BWAVeform:HSSerial:WLENgth:MAXimum

Syntax

:BWAVeform:HSSerial : WLENgth :MAXimum </ength>

:BWAVeform:HSSerial :WLENgth : MAXimum?
Description

Sets or queries the maximum length of high speed serial signal.

Parameter
Name Type Range Default
<length> Real 1 MSamples to 1.5 GSamples 1 GSamples
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3.2.15

3.2.16

Remarks

You can set this parameter to limit the waveform length of high speed serial signal.
That is, the waveform length should be less than or equal to this maximum value.

Return Format

The query returns the maximum length in scientific notation. For example, the query
might return 1.0000000000E+09, indicating that the maximum length is 1 GSamples.

Examples

:BWAVeform:HSSerial :WLENgth:MAXimum 1000000000 /*Sets the maximum
length of high speed serial signal to 1 GSamples.*/

:BWAVeform:HSSerial :WLENgth:MAXimum? /*Queries the maximum length
of high speed serial signal. The query returns 1.0000000000E+09.*/

:BWAVeform:LENGth

Syntax

:BWAVeform: LENGth </ength>

:BWAVeform:LENGth?
Description

Sets or queries the Length for the waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<length> Integer 2400 to 1610612736 12000
Remarks
None.

Return Format

The query returns the value in scientific notation. For example, the query might return
1.5000000000E+04, indicating that the length is 15000.

Examples

:BWAVeform:LENGth 15000 /*Sets the Length to 15000.%*/
:BWAVeform:LENGth? /*Queries the Length for the waveform created by
the Basic Waveform editor. The query returns 1.5000000000E+04.*/

:BWAVeform:LOOPwidth

Syntax

:BWAVeform: LOOPwidth </oopwidth>
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:BWAVeform:LOOPwidth?
Description
Sets or queries the LoopWidth for the waveform (Sinc) created by the Basic Waveform
editor.
Parameter
Name Type Range Default
<loopwidth> |Real 0.001% to 99.99% 50%
Remarks
<loopwidth> specifies the percentage of the loop in the entire length.
Return Format
The query returns a real number. For example, the query might return 60.000000,
indicating that the loop width is 60%.
Examples
:BWAVeform:LOOPwidth 60 /*Sets the Loop Width 60.0%*/
:BWAVeform: LOOPwidth? /*Queries the Loop Width. The query returns
60.000000.*/
3.2.17 :BWAVeform:LOW
Syntax

:BWAVeform: LOW </ow>
:BWAVeform: LOW?
Description

Sets or queries the Low voltage value for the waveform created by the Basic
Waveform editor.

Parameter
Name Type Range Default
<low> Real -1Vto1V -250 mV
Remarks
e The High voltage value ( ) is always greater than the Low

voltage value: High value-Low value > 20 mV.
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3.2.18.1

3.2.18.2

EN
«  Changing the High voltage value ( ) and Low voltage value
causes the Amplitude value ( ) and Offset value
( ) to adjust.

Return Format

The query returns the value in scientific notation. For example, the query might return
-3.0000000000E-01, indicating that the low voltage value is -300 mV.

Examples

:BWAVeform:LOW -0.3 /*Sets the Low voltage value to -300 mV.*/
:BWAVeform:LOW? /*Queries the Low voltage value for the waveform
created by the Basic Waveform editor. The query returns
-3.0000000000E-01.%*/

:BWAVeform:MTONe (Optional)

:BWAVeform:MTONe commands are used to set or query multitone waveform
parameters. The commands require that the Multitone & Chirp mode option is
installed.

:BWAVeform:MTONe:COMPile

Syntax

:BWAVeform:MTONe : COMPile

Description

Compiles multitone and adds the waveform to the waveform list.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

:BWAVeform:MTONe:COMPile /*Compiles the multitone waveform.*/

:BWAVeform:MTONe:COUNt

Syntax

:BWAVeform:MTONe : COUNt <cnt>

:BWAVeform: MTONe : COUNt"?
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Description
Sets or queries the number of tones (Tone Count) in Tones mode.
Parameter
Name Type Range Default
<cnt> Integer 2t0 16 2
Remarks
The Tone Count and Spacing are mutually constrained. Tone Count=(End Frequency-
Start Frequency)/Spacing. Both of them cannot be greater than the maximum value.
Return Format
The query returns an integer, for example, 3.
Examples
:BWAVeform:MTONe:COUNt 3 /*Sets the Tone Count to 3.*/
:BWAVeform:MTONe:COUNt? /*Queries the Tone Count. The query
returns 3.%*/

3.2.18.3 :BWAVeform:MTONe:EFReq

Syntax

:BWAVeform:MTONe : EFReq < freq>

:BWAVeform:MTONe : EFReq?
Description

Sets or queries the End Frequency in Tones mode.

Parameter

Name Type Range Default
<freq> Real 2 kHz to 2 GHz 2 GHz
Remarks

. End Frequency > Start Frequency ( )+1 kHz. If the
input value is out of the range, it will be automatically modified by the system.

«  The end frequency is limited by the sample rate
( ). The end frequency is always less than or
equal to sample rate/2.5.
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3.2.184

3.2.18.5

Return Format

The query returns the value in scientific notation. For example, the query might

return 1.5000000000E+09, indicating that the end frequency is 1.5 GHz.

Examples

:BWAVeform:MTONe:EFReq 1500000000 /*Sets the End Frequency to 1.5

GHz.*/

:BWAVeform:MTONe: EFReq? /*Queries the End Frequency. The query

returns 1.5000000000E+09.*/

:BWAVeform:MTONe:FSTYpe

Syntax

:BWAVeform:MTONe : FSTYpe < fstype>

:BWAVeform:MTONe : FSTYpe?
Description

Sets or queries the frequency sweep in Chirp mode.

Parameter

Name Type Range Default
<fstype> Discrete {LTHigh|HTLow} LTHigh
Remarks

«  LTHigh: sweeps from the low to high frequency within the sweep time.

«  HTLow: sweeps from the high to low frequency within the sweep time.

Return Format
The query returns LTH or HTL.

Examples

:BWAVeform:MTONe:FSTYpe HTLow /*Sets the frequency sweep to High

to Low.*/
:BWAVeform:MTONe:FSTYpe? /*Queries the frequency sweep.
returns HTL.*/

:BWAVeform:MTONe:HFReq

The query

Syntax

:BWAVeform:MTONe : HFReq < freq>

:BWAVeform:MTONe : HFReq?

70

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands

EN

Description

Sets or queries the High Frequency in Chirp mode.

Parameter

Name Type Range Default

<freq> Real 2 Hz to 2 GHz 1.1 GHz

Remarks

«  High Frequency > Low Frequency ( ) +1 Hz. If the
input value is out of the range, it will be automatically modified by the system.

«  The high frequency is limited by the sample rate
( ). The high frequency is always less than or
equal to sample rate/2.5.

Return Format

The query returns the value in scientific notation. For example, the query might

return 1.8000000000E+09, indicating that the high frequency is 1.8 GHz.

Examples

:BWAVeform:MTONe:HFReq 1800000000 /*Sets the High Frequency in

Chirp mode to 1.8 GHz.*/

:BWAVeform:MTONe:HFReqg? /*Queries the High Frequency in Chirp

mode. The query returns 1.8000000000E+09.*/

3.2.18.6 :BWAVeform:MTONe:LFReq

Syntax

:BWAVeform:MTONe : LFReq < freq>

:BWAVeform:MTONe : LFReq?
Description

Sets or queries the Low Frequency in Chirp mode.

Parameter

Name Type Range Default
<freq> Real 1 Hz to 1.999999999 GHz 1 GHz
Remarks

High Frequency ( ) 2 Low Frequency+1 Hz. If the input
value is out of the range, it will be automatically modified by the system.
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3.2.18.7

3.2.18.8

Return Format

The query returns the value in scientific notation. For example, the query might
return 8.0000000000E+08, indicating that the low frequency is 800 MHz.

Examples

:BWAVeform:MTONe:LFReq 800000000/*Sets the Low Frequency in Chirp
mode to 800 MHz.*/

:BWAVeform:MTONe: LFReq? /*Queries the Low Frequency in Chirp mode.

The query returns 8.0000000000E+08.*/

:BWAVeform:MTONe:PHASe

Syntax

:BWAVeform:MTONe : PHASe <phase>

:BWAVeform:MTONe : PHASe?
Description

Sets or queries the Phase in Tones mode.

Parameter

Name Type Range Default
<phase> Real 0° to 360° 0°
Remarks

None.

Return Format
The query returns a real number, for example, 90.000000.
Examples

:BWAVeform:MTONe: PHASe 90 /*Sets the Phase to 90°.*/
:BWAVeform:MTONe: PHASe? /*Queries the Phase. The query returns
90.000000.%*/

:BWAVeform:MTONe:SFReq

Syntax

:BWAVeform:MTONe : SFReq < freq>

:BWAVeform:MTONe : SFReq?
Description

Sets or queries the Start Frequency in Tones mode.
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Parameter
Name Type Range Default
<freq> Real 1 kHz to 1.999999 GHz 1 GHz
Remarks
End Frequency ( ) > Start Frequency+1 kHz. If the input
value is out of the range, it will be automatically modified by the system.
Return Format
The query returns the value in scientific notation. For example, the query might
return 8.0000000000E+08, indicating that the start frequency is 800 MHz.
Examples
:BWAVeform:MTONe:SFReq 800000000 /*Sets the Start Frequency to 800
MHz . */
:BWAVeform:MTONe: SFReq? /*Queries the Start Frequency. The query
returns 8.0000000000E+08.*/

3.2.18.9 :BWAVeform:MTONe:SPACing

Syntax

:BWAVeform:MTONe : SPACing <spacing>
:BWAVeform:MTONe : SPACing?
Description

Sets or queries the spacing between tones (Spacing) in Tones mode.

Parameter

Name Type Range Default
<spacing> Real 1 kHz to 1.999999 GHz 1 GHz
Remarks

The Spacing and Tone Count ( ) are mutually constrained.
Tone Count=(End Frequency-Start Frequency)/Spacing. Both of them cannot be
greater than the maximum value.

Return Format

The query returns a real number. For example, the query might return
1500000000.000000, indicating that the spacing is 1.5 GHz.
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Examples

:BWAVeform:MTONe: SPACing 1500000000 /*Sets the Spacing to 1.5
GHz.*/

:BWAVeform:MTONe: SPACing? /*Queries the Spacing. The query returns
1500000000.000000.*/

:BWAVeform:MTONe:SRATe:RATE

Syntax

:BWAVeform:MTONe : SRATe : RATE < sample rate>

:BWAVeform:MTONe : SRATe : RATE?
Description

Sets or queries the Sample Rate of the Multitone signal.

Parameter

Name Type Range Default
<sample_rate> |Real 5 kSa/s to 5 GSa/s 5 GSa/s
Remarks

«  When setting the mode of sample rate ( ) to

User Defined (USER), you can send this command to set the sample rate.
. In Chirp mode, the sample rate is always greater than or equal to 2.5 times the

high frequency ( )- In Tones mode, the sample rate is
always greater than or equal to 2.5 times the end frequency
( ). Changing the sample rate automatically modifies

the high frequency and end frequency.
Return Format

The query returns the value in scientific notation. For example, the query might
return 3.0000000000E+09, indicating that the sample rate is 3 GSa/s.

Examples

:BWAVeform:MTONe: SRATe:RATE 3000000000 /*Sets the Sample Rate to 3
GSa/s. The default unit is Sa/s.*/

:BWAVeform:MTONe: SRATe:RATE? /*Queries the Sample Rate. The query
returns 3.0000000000E+09.*/

:BWAVeform:MTONe:SRATe:TYPE

Syntax

:BWAVeform:MTONe: SRATe: TYPE < fype>

:BWAVeform:MTONe : SRATe: TYPE?
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Description
Sets or queries the sample rate mode of the Multitone signal.

Parameter

Name Type Range Default

<type> Discrete {AUTO|USER} AUTO

Remarks

«  AUTO enables the Auto calculate mode. The sample rate is fixed to 5.00 GSa/s.

«  USER allows you to self-define the sample rate which can range from 5 kSa/s to
5 GSa/s.

Return Format
The query returns AUTO or USER.
Examples

:BWAVeform:MTONe: SRATe: TYPE USER /*Sets the sample rate mode to
User Defined.*/

:BWAVeform:MTONe: SRATe:TYPE? /*Queries the sample rate mode. The
query returns USER.*/

:BWAVeform:MTONe:SWERate

Syntax

:BWAVeform:MTONe : SWERate <sweep rate>

:BWAVeform:MTONe : SWERate?
Description

Sets or queries the Sweep Rate in Chirp mode.

Parameter
Name Type Range Default
<sweep rate> |Real 0 Hz/ps to 4 GHz/us 10 MHz/us

Remarks

The Sweep Time ( ) and Sweep Rate are mutually
constrained. Sweep Time=(High Frequency-Low Frequency)/Sweep Rate. Their values
cannot exceed the range.
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Return Format

The query returns a real number. For example, the query might return
20000000.000000, indicating that the sweep rate is 20 MHz/us.

Examples

:BWAVeform:MTONe: SWERate 20000000 /*Sets the Sweep Rate to 20 MHz/
us. The default unit is Hz/us.*/

:BWAVeform:MTONe: SWERate? /*Queries the Sweep Rate. The query
returns 20000000.000000.*/

:BWAVeform:MTONe:SWETime

Syntax

:BWAVeform:MTONe : SWETime <sweep time>

:BWAVeform:MTONe : SWETime?
Description

Sets or queries the Sweep Time in Chirp mode.

Parameter

Name Type Range Default
<sweep_time> |Real 500 ns to 322122.5472 s 10 ps
Remarks

*  You can send this command to set the Sweep Time. Based on that, the Sweep
Rate is automatically calculated: Sweep Rate=(High Frequency-Low Frequency)/
Sweep Time.

+  Sweep Time is affected by Sample Rate: 2500 < Sweep Time*Sample Rate <
1610612736.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E+00, indicating that the sweep time is 1 s.

Examples

:BWAVeform:MTONe: SWETime 1 / *Sets the Sweep Time to 1 s.*/
:BWAVeform:MTONe: SWETime? /*Queries the Sweep Time. The query
returns 1.0000000000E+00.*/

:BWAVeform:MTONe:TYPE

Syntax

:BWAVeform:MTONe: TYPE < fype>
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:BWAVeform:MTONe : TYPE?
Description
Sets or queries the type of the multitone signal (Tones or Chirp).
Parameter
Name Type Range Default
<type> Discrete {TONes|CHIRp} TONes
Remarks
«  TONes selects the Tones mode to generate multitone waveforms composed of
equally spaced tones at different frequencies.
«  CHIRp selects the Chirp mode to generate linear chirp waveforms.
Return Format
The query returns TON or CHIR.
Examples
:BWAVeform:MTONe:TYPE CHIRp /*Sets the type to Chirp.*/
:BWAVeform:MTONe:TYPE? /*Queries the type. The query returns
CHIR.*/
3.2.19 :BWAVeform:OFFSet
Syntax

:BWAVeform:OFFSet <offset>

:BWAVeform:OFFSet?
Description

Sets or queries the Offset for the waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<offset> Real -1Vto1V oV
Remarks

Changing the Offset causes the instrument to recalculate the High voltage value
( ) and Low voltage value ( ) without changing the
Amplitude ( ).
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Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E-01, indicating that the offset is 100 mV.

Examples

:BWAVeform:0FFSet 0.1 /*Sets the Offset to 100 mV.*/
:BWAVeform:OFFSet? /*Queries the Offset. The query returns
1.0000000000E-01.*/

3.2.20 :BWAVeform:OVERwrite

Syntax

:BWAVeform:OVERwrite <slafe>

:BWAVeform:OVERwrite?
Description

Sets or queries whether the "Overwrite existing waveform" function is enabled.

Parameter
Name Type Range Default
<state> Discrete {O|1|ON|OFF} 0
Remarks

1 or ON overwrites the existing waveform of the same name. 0 or OFF automatically
adds the suffix "_n" (n is a positive integer) to the filename, for example, "Wave 1".

Return Format
The query returns 0 or 1.
Examples

:BWAVeform:0OVERwrite 1 /*Enables the created waveform to overwrite
an existing waveform.*/

:BWAVeform:OVERwrite? /*Queries whether or not the created waveform
overwrites an existing waveform. The query returns 1.%*/

3.2.21 :BWAVeform:PEAKpos

Syntax

:BWAVeform: PEAKpos <peakpos>

:BWAVeform: PEAKpos?
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Description

Sets or queries the Peak Position for the waveform (Sinc) created by the Basic
Waveform editor.

Parameter

Name Type Range Default

<peakpos> Real 0.001% to 99.999% 50%

Remarks
<peakpos> specifies the position of the crest point on a wave.
Return Format

The query returns a real number between 0.001 and 99.999. For example, the query
might return 30.000000.

Examples

:BWAVeform:PEAKpos 30 /*Sets the Peak Position for Sinc to 30%.%*/
:BWAVeform: PEAKpos? /*Queries the Peak Position. The query returns
30.000000.%*/

:BWAVeform:PHASe

Syntax

:BWAVeform: PHASe <phase>

:BWAVeform: PHASe?
Description

Sets or queries the Phase for the waveform created by the Basic Waveform editor.

Parameter
Name Type Range Default
<phase> Real 0° to 360° 0.000°
Remarks
None.

Return Format

The query returns a real number, for example, 94.200000.
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Examples
:BWAVeform:PHASe 94.2 /*Sets the Phase to 94.2°.%/

:BWAVeform:PHASe? /*Queries the Phase. The query returns
94.200000.*/

:BWAVeform:RESet

Syntax

:BWAVeform:RESet

Description

Resets all parameters in Basic Waveform editor to their default values.
Parameter

None.

Remarks

None.

Return Format

None.

Example

:BWAVeform:RESet /*Sets all parameters in Basic Waveform editor to
default values.*/

:BWAVeform:SRATe

Syntax

:BWAVeform: SRATe <sample rate>

:BWAVeform: SRATe?
Description

Sets or queries the Sample Rate for the waveform created by the Basic Waveform
editor.

Parameter
Name Type Range Default
<sample rate> |Real 100 Sa/s to 5 GSa/s 5 GSa/s
Remarks
None.
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Return Format

The query returns the value in scientific notation. For example, the query might return
3.2000000000E+09, indicating that the sample rate is 3.2 GSa/s.

Examples

:BWAVeform:SRATe 3200000000 /*Sets the Sample Rate to 3.2 GSa/s.*/
:BWAVeform:SRATe? /*Queries the Sample Rate. The query returns
3.2000000000E+09.*/

3.2.25 :BWAVeform:SYMM

Syntax

:BWAVeform:SYMM <sSymim>

:BWAVeform: SYMM?
Description

Sets or queries the Symmetry for the waveform (Triangle) created by the Basic
Waveform editor.

Parameter
Name Type Range Default
<symm> Real 0% to 100% 50%
Remarks
None.

Return Format
The query returns a real number, for example, 50.000000.
Examples

:BWAVeform:SYMM 42.3 /*Sets the Symmetry to 42.3%.%*/
:BWAVeform:SYMM? /*Queries the Symmetry. The query returns
42.300000.%*/

3.2.26 :BWAVeform:TABLe:EDIT

Syntax
:BWAVeform: TABLe:EDIT <edit>
Description

Converts the editing mode to Table Editor mode for the specified waveform.
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Parameter
Name Type Range Default
<edit> ASCII String Existing waveform name -
Remarks

Switching to the Table Editor mode allows you to modify any sample data in the
waveform.

Return Format
None.

Examples

:BWAVeform: TABLe:EDIT Wave /*Converts the editing mode to Table
Editor mode for the waveform named "wave".*/

:CLOCk Commands

:CLOCk commands are used to set and query information related to the clock.

:CLOCk:ECLock:DIVider

Syntax

:CLOCk : ECLock :DIVider <div>

:CLOCk :ECLock:DIVider?
Description

Sets or queries the divider rate for the external clock.

Parameter
Name Type Range Default
<div> Integer Refer to 1
Remarks

. <div> is 2" (n=0,1,2,3,...), in which "n" depends on the external sample clock
frequency.

. This command is valid only when the clock source ( ) is set to
external sample clock (EXTernal).

Return Format

The query returns an integer, for example, 4.
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:CLOCk:ECLock:DIVider 4 /*Sets the external clock divider rate to
4.%/
:CLOCk:ECLock:DIVider? /*Queries the external clock divider rate.
The query returns 4.%*/

3.3.2 :CLOCk:ECLock:FREQuency
Syntax
:CLOCk : ECLock : FREQuency < freg>
:CLOCk : ECLock : FREQuency?
Description
Sets or queries the expected frequency of the external clock.
Parameter

Name Type Range Default
<freq> Real 2.5 GHz to 6 GHz 5 GHz

Remarks
The command is valid only when the clock source ( ) is set to external
sample clock (EXTernal).
Return Format
The query returns the frequency in scientific notation. For example, the query might
return 3.5000000000E+09, indicating that the expected frequency of the signal is 3.5
GHz.
Examples
:CLOCk:ECLock:FREQuency 3500000000 /*Sets the expected frequency of
the external clock to 3.5 GHz. The default unit is Hz.*/
:CLOCk:ECLock:FREQuency? /*Queries the expected frequency of the
external clock. The query returns 3.5000000000E+09.*/

3.3.3 :CLOCk:ECLock:FREQuency:DETect?

Syntax

:CLOCk :ECLock : FREQuency : DETect?
Description

Detects the frequency of the external sample clock.
Parameter

None.
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Remarks

«  This command detects the frequency of the signal applied to the [SCLK IN]
connector. The frequency is detected once each time the command executes. An
error message is generated if no frequency is detected or is out of range.

. This command is valid only when the clock source ( ) is set to
external sample clock (EXTernal).

Return Format

The query returns the frequency of the signal applied to the [SCLK IN] connector in
scientific notation.

Examples

:CLOCk:ECLock:FREQuency:DETect? /*The query returns the frequency
of the external sample clock. The query returns 3.5000000000E+09.*/

:CLOCk:EREFerence:FREQuency

Syntax

:CLOCk : EREFerence : FREQuency < freg>

:CLOCk :EREFerence : FREQuency?
Description

Sets or queries the expected frequency of the external reference clock.

Parameter
Name Type Range Default
<freq> Real 35 MHz to 150 MHz 35 MHz
Remarks
This command is valid only when the clock source ( ) is set to external

variable reference clock (EVARiable).
Return Format

The query returns the frequency in scientific notation. For example, the query might
return 1.0000000000E+08, indicating that the expected frequency of the signal is 100
MHz.

Examples

:CLOCk:EREFerence:FREQuency 100000000 /*Sets the expected frequency
of the external reference clock to 100 MHz.*/
:CLOCk:EREFerence:FREQuency? /*Queries the expected frequency of
the external reference clock. The query returns 1.0000000000E+08.*/
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3.3.5 :CLOCk:EREFerence:FREQuency:DETect?

Syntax

:CLOCk :EREFerence : FREQuency :DETect?
Description

Detects the frequency of the external reference clock.
Parameter

None.

Remarks

e This command detects the frequency of the signal applied to the [EXT REF IN]
connector. The frequency is detected once each time the command executes. An
error message is generated if no frequency is detected or is out of range.

. This command is valid only when the clock source ( ) is set to
external variable reference clock (EVARiable).

Return Format
The query returns the frequency of the external reference clock in scientific notation.
Examples

:CLOCk:EREFerence:FREQuency:DETect? /*Queries the frequency of the
external reference clock. The query might return 1.0000000000E+08.%*/

3.3.6 :CLOCk:INCLock:COMPIex

Syntax

:CLOCk : INCLock : COMPlex < state>

:CLOCk : INCLock : COMPlex?
Description

Sets or queries whether the internal clock frequency is within the frequency band in

IQ mode.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} 0
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Remarks

e This command is valid only when you divide 5 GHz-6 GHz by 2" to get the
sample rate ( )-

*  When setting <state> to 1 or ON, you can send this command to set the internal
sample clock frequency in the range of 5 GHz to 6 GHz (a frequency band
available only when in IQ mode). For example, when the sample rate is set to 2.8
GSa/s, you can send :CLOCk:INCLock:COMPIlex 1 to set the sample clock
frequency to 5.6 GHz.

Return Format
The query returns 0 or 1.
Examples

:CLOCk:INCLock:COMPlex 1 /*Sets the internal clock frequency to
range within the frequency band in IQ mode.*/
:CLOCk:INCLock:COMPlex? /*Queries whether the internal clock
frequency is within the frequency band in IQ mode. The query
returns 1.*/

:CLOCk:OUTPut:FREQuency?

Syntax

:CLOCk : OUTPut : FREQuency?

Description

Queries the frequency of the Sample Clock Output.
Parameter

None.

Remarks

None.

Return Format

The query returns the value in scientific notation. For example, the query might return
3.5000000000E+09, indicating that the sample clock output frequency is 3.5 GHz.

Examples

:CLOCk:0UTPut:FREQuency? /*Queries the frequency of the Sample
Clock Output. The query returns 3.5000000000E+09.*/

:CLOCk:OUTPut[:STATe]

Syntax

:CLOCk : OUTPut [ : STATe] <sfafe>
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:CLOCk : OUTPut [ : STATe] ?
Description
Sets or queries the on/off state of the clock output.
Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks
When the clock output is enabled, the instrument will directly output the system
sample clock signal via the [SCLK OUT] connector on the rear panel.
Return Format
The query returns 0 or 1.
Examples
:CLOCKk:0UTPut:STATe 1 /*Enables the clock output.*/
:CLOCk:0UTPut:STATe? /*Queries the on/off state of the clock
output. The query returns 1.*/
339  :CLOCk:SOURce
Syntax

:CLOCk : SOURce <source>

:CLOCk : SOURce?
Description

Sets or queries the current source of the clock.

Parameter
Name Type Range Default
<source> Discrete {EI\Ij;':irgsllLE}XTernal|EFIXed| INTernal
Remarks
. INTernal: The clock is derived from the instrument's internal oscillator as the

reference signal.

+  EXTernal: The instrument directly accepts the signal applied to the rear-panel
[SCLK IN] connector as the sample clock.
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e EFIXed: The clock is derived from a fixed 10 MHz reference supplied at the [EXT
REF IN] connector.

«  EVARiable: The clock is derived from a variable reference supplied at the [EXT
REF IN] connector. This reference frequency must be between 35 MHz and 150
MHz.

Return Format
The query returns INT, EXT, EFIX, or EVAR.

Examples

:CLOCk:SOURce INTernal /*Sets the clock source to internal
reference clock.*/
:CLOCk:SOURce? /*Queries the clock source. The query returns INT.*/

3.3.10 :CLOCk:SOUT[:STATe]

Syntax

:CLOCk :SOUT [ : STATe] <slate>

:CLOCk :SOUT|[ : STATe] ?
Description

Sets or queries the on/off state of the Sync Clock Out output.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} O|OFF
Remarks

When the Sync Clock Out is enabled, the instrument will output sync clock signal via
the [SYNC OUT] connector on the rear panel. The Sync Clock Out frequency is 1/32th
of the Sample Clock frequency.

Return Format
The query returns 0 or 1.
Examples

:CLOCk:SOUT:STATe 1 /*Enables the Sync Clock Out output.*/
:CLOCk:SOUT:STATe? /*Queries the on/off state of the Sync Clock Out
output. The query returns 1.*/
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3.3.11  :CLOCk:SRATe

Syntax

:CLOCk : SRATe <rate>

:CLOCk : SRATe"?
Description

Sets or queries the sample rate for the clock.

Parameter
Name Type Range Default
<rate> Integer 100 Sa/s to 5 GSa/s 5 GSa/s
Remarks
. The command is not available when the clock source ( ) is set to

external sample clock (EXTernal).

¢ When using this command to set the sample rate by dividing 5 GHz-6 GHz by 2",
you can use to set the sample clock frequency in the
range of 5 GHz to 6 GHz (a frequency band only available when in IQ mode).

Return Format

The query returns the sample rate in scientific notation. For example, the query might
return 3.0000000000E+09, indicating that the clock sample rate is set to 3 GSa/s.

Examples

:CLOCk:SRATe 3000000000 /*Sets the clock sample rate to 3 GSa/s.*/
:CLOCk:SRATe? /*Queries the clock sample rate. The query returns
3.0000000000E+09.*/

3.4 :DISPlay Commands

:DISPlay commands are used to query the data stream of the current screen image.

3.4.1 :DISPlay:DATA?

Syntax
:DISPlay:DATA? [<{ype>]
Description

Queries the data stream of the current screen image.
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Parameter
Name Type Range Default
<type> Discrete {BMP|PNG|JPG} PNG
Remarks

<type> specifies the format of the screen image whose binary data stream will be

returned.

Return Format

The query returns the binary data stream of the screen image in the specified format.

Examples

None.

IEEE488.2 Common Commands

*CLS

Syntax

*CLS
Description
Clears all event registers and error queues.
Parameter
None.
Remarks
None.

Return Format
None.
Examples

None.

*ESE

Syntax

*ESE </maskargument>

*ESE?

20
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Description
Sets or queries the enabled bit in the enable register of the Standard Event register.
Parameter
Name Type Range Default
<maskargume
g Integer 0 to 255 0
nt>
Remarks
e The <maskargument> is a decimal value, which corresponds to the binary-
weighted sum of the bits to be enabled in the enable register of the Standard
Event register.
«  When itis set to 0, executing this command will clear the enable register of the
Standard Event register.
Return Format
The query returns a decimal value, which corresponds to the binary-weighted sum of
all bits in the register. For example, the query might return 16.
Examples
*ESE 16 /*Enables bit4 (decimal 16) in the enable register of the
Standard Event register.*/
*ESE? /*Queries the enabled bit in the enable register of the
Standard Event register. The query returns 16.%*/
3.5.3 *ESR?
Syntax
*ESR?
Description

Queries the decimal value of the binary-weighted sum of all bits in the event register
of the Standard Event register and clears the value.

Parameter
None.
Remarks

The event register of the Standard Event register is a read-only register. Bits in it are
latched. Querying the register will clear it. Once an event bit is set, subsequent state
changes are ignored. It is automatically cleared by a query of that register or by
sending the clear status command ( ).
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Return Format

The query returns a decimal value, which corresponds to the binary-weighted sum of
all bits in the register. For example, the query might return 16.

Examples

*ESR? /*Queries the decimal value of the binary-weighted sum of all
bits in the event register of the Standard Event register and
clears the value. The query returns 16.*/

*IDN?

Syntax

*IDN?

Description

Queries the instrument's identification string.
Parameter

None.

Remarks

None.

Return Format

The query returns the string in the format of RIGOL TECHNOLOGIES, <model>, <serial
number>, <software version>.

. <model> specifies the model number.
. <serial number> specifies the serial number.
. <software version> specifies the software version.

Examples

None.

*OPC

Syntax
*OPC
*OPC?
Description

Sets the OPC (bit 0, "Operation Complete") of the Standard Event register to 1 after all
commands are executed.
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Queries whether all the previous commands are executed. The query returns 1 to the

output buffer after the command is executed.

Parameter

None.

Remarks

e Operation complete means that all the previous commands including the *OPC
command have been executed.

«  When setting the instrument configuration through programming (by executing
the command string), using this command as the last command can determine
when the command queue is executed (when the command queue is executed,
the bit0 (OPC, "operation complete” bit) in the event register of the Standard
Event register will be set).

+  Sending the *OPC? command and reading the result can ensure synchronization.

Return Format

Queries whether all the previous commands are executed. The query returns 1 when

all commands are executed.

Examples

None.

3.5.6 *RCL

Syntax

*RCL

Description

Recalls a previously stored value in *SAV command from the specified location.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

None.
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*RST

Syntax
*RST

Description

Resets the instrument to its power-on default state.

Parameter
None.
Remarks
None.

Return Format
None.
Examples

None.

*SRE

Syntax

*SRE </maskargument>

*SRE?

Description

Sets or queries the bits in the enable register of the Status Byte register.

Parameter

Name

Type

Range

Default

<maskargument>

Integer

0 to 255

Remarks

e The <maskargument> is a decimal value, which corresponds to the binary-
weighted sum of the bits to be enabled in the enable register of the Status Byte
register. Accumulate the specified bits in bit6 of the Status Byte register. If one of
the bit is set to 1 from 0, a service request occurs.

¢ When <maskargument> is set to 0, executing this command will clear the enable

register of the Status Byte register.
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Return Format

The query returns a decimal integer, which corresponds to the binary-weighted sum
of all bits set in the register.

Examples

*SRE 16 /*Enables bit4 (decimal 16) in the enable register of the
Status Byte register.*/

*SRE? /*Queries the enabled bit in the register. The query returns
16.%/

*STB?

Syntax

*STB?

Description

Queries the bits in the event register of the Status Byte register.
Parameter

None.

Remarks

Executes this command and the query returns a decimal value (corresponding to the
binary-weighted sum of all bits in the register). This command cannot clear service
request. As long as the condition that generates the service request remains, it does
not clear bité (Master Status Summary bit) in the Status Byte register.

Return Format

The query returns a decimal value, which corresponds to the binary-weighted sum of
all bits in the register.

Examples

None.

:INSTrument Commands

:INSTrument commands are used to set and query the coupled state of analog
outputs and marker outputs, or the opeartion mode of the generator.

:INSTrument:COUPle:SOURce

Syntax

: INSTrument : COUPle: SOURce < Valuel>[,<valueZ>|,<value3>[ < value4>1]]

:INSTrument :COUPle: SOURce?
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Description

Sets or queries the coupled state of the channel's analog and marker outputs.

Parameter
Name Type Range Default
<valuel> Discrete {CH1|CH2|CH3|CH4|NONE|ALL} |-
<value2> Discrete {CH1|CH2|CH3|CH4} -
<value3> Discrete {CH1|CH2|CH3|CH4} -
<value4> Discrete {CH1|CH2|CH3|CH4} -
Remarks

«  You can select 2 to 4 channels from CH1 to CH4 to couple their settings. For

example, you can set CH1,CH2.

. NONE sets no coupling.

e ALL couples all the four channels.

Return Format

The query returns a string. For example, the query might return CH1,CH2, indicating

that CH1 and CH2 are coupled.

Examples

: INSTrument : COUPle: SOURce CH1,CH2 /*Couples CH1 and CH2.*/
:INSTrument : COUPle:SOURce? /*Queries the coupled channels. The

query returns CH1,CH2.*/

:INSTrument:MODE

Syntax

: INSTrument : MODE < /mode>

: INSTrument : MODE?

Description

Sets or queries the operation mode of the generator, either AWG or AFG mode.

Parameter
Name Type Range Default
<mode> Discrete {AWG|AFG} AWG

96

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands
EN

Remarks

None.

Return Format

The query returns AWG or AFG.
Examples

:INSTrument :MODE AWG /*Sets the operation mode to AWG.*/
:INSTrument :MODE? /*Queries the operation mode of the generator.
The query returns AWG.*/

3.7 :LAN Commands

:LAN commands are used to set or query network and interface configuration.

3.7.1 :LAN:APPLy

Syntax
:LAN:APPLy
Description
Applies the network settings.
Parameter
None.
Remarks
None.

Return Format
None.
Examples

:LAN:APPLy /*Applies the current network configuration.*/

3.7.2 :LAN:AUToip

Syntax

:LAN:AUToip < boo/l>
:LAN:AUToip?
Description

Sets or queries the on/off state of Auto IP.
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Parameter
Name Type Range Default
<bool> Bool {0|1|OFF|ON} 1|ON
Remarks

+  The DHCP mode takes precedence over the Auto IP mode. Therefore, to make
the Auto IP mode valid, DHCP should be disabled.

. In Auto IP mode, it obtains the IP address (169.254.0.1 to 169.254.255.254) and
subnet mask (255.255.0.0) depending on the current network configuration.

Return Format

The query returns 0 or 1.

Examples

:LAN:AUToip OFF /*Disables the Auto IP mode.*/

:LAN:AUToip? /*Queries the on/off state of Auto IP. The query
returns 0.%*/
3.7.3 :LAN:DESCription
Syntax
:LAN:DESCription <name>
:LAN:DESCription?
Description
Sets or queries the instrument description.
Parameter
Name Type Range Default
The string can contain English
<name> ASCII string letters and numbers, as well as |-
some symbols.
Remarks
None.

Return Format

The query returns a string.
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Examples
:LAN:DESCription Arbitrary Waveform Generator /*Sets the instrument
description to Arbitrary Waveform Generator.*/
:LAN:DESCription? /*Queries the instrument description. The query
returns Arbitrary Waveform Generator.*/
3.74 :LAN:DHCP
Syntax
: LAN : DHCP < boo/>
:LAN:DHCP?
Description
Sets or queries the on/off state of DHCP.
Parameter
Name Type Range Default
<bool> Bool {0|1|OFF|ON} 1|ON
Remarks
. When all the three configuration modes (DHCP, Auto IP, and Static IP) are
enabled, the priority is "DHCP", "Auto IP", and "Static IP". You cannot turn off all
of them at the same time.
+  When DHCP is turned on, it automatically assigns an IP address to the
instrument from a DHCP server.
. You need to send to apply the settings.
Return Format
The query returns 0 or 1.
Examples
:LAN:DHCP OFF /*Disables the DHCP mode.*/
:LAN:DHCP? /*Queries the on/off state of DHCP. The query returns
0%/
3.7.5 :LAN:DNS
Syntax

:LAN:DNS <string>

:LAN:DNS?
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Description

Sets or queries the domain name server (DNS) address.

Parameter
Name Type Range Default
<string> ASClII string Refer to -
Remarks

. The format of <string> is nnn.nnn.nnn.nnn; wherein, the first nnn ranges from 0
to 223 (excluding 127), and the other three range from 0 to 255.

*  When using this command to set the DNS address, you should enable the Static
IP mode and disable the DHCP and Auto IP mode.

Return Format

The query returns the DNS address in string, for example, 192.168.1.1.

Examples

:LAN:DNS 192.168.1.1 /*Sets the DNS address to 192.168.1.1.%*/

:LAN:DNS? /*Queries the DNS address.

192.168.1.1.%*/

:LAN:DSERver?

The query returns

Syntax
:LAN:DSERver?

Description

Queries the DHCP server address.

Parameter
None.
Remarks
None.

Return Format

The query returns the DHCP server address in string.

Examples

:LAN:DSERver? /*Queries the DHCP server address.*/
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3.7.7 :LAN:GATeway
Syntax
:LAN: GATeway <string>
:LAN:GATeway?
Description
Sets or queries the gateway.
Parameter
Name Type Range Default
<string> ASCII string Refer to -
Remarks
e The format of <string> is nnn.nnn.nnn.nnn; wherein, the first nnn ranges from 0
to 223 (excluding 127), and the other three range from 0 to 255.
«  When using this command to set the gateway, you should enable the Static IP
mode and disable the DHCP and Auto IP mode.
Return Format
The query returns the gateway in string, for example, 192.168.1.1.
Examples
:LAN:GATeway 192.168.1.1 /*Sets the gateway to 192.168.1.1.*/
:LAN:GATeway? /*Queries the gateway. The query returns
192.168.1.1.%*/
3.7.8 :LAN:GPIB
Syntax

:LAN:GPIB <adr>
:LAN:GPIB?
Description

Sets or queries the instrument's GPIB address.

Parameter
Name Type Range Default
<adr> Integer 1to 30 1
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Remarks

None.

Return Format

The query returns an integer, for example, 12.

Examples

:LAN:GPIB 12 /*Sets the GPIB address to 12.*/
:LAN:GPIB? /*Queries the GPIB address. The query returns 12.%*/

3.7.9 :LAN:HOST:NAME

Syntax

:LAN:HOST :NAME <name>
:LAN:HOST :NAME?
Description

Sets or queries the host name.

Parameter

Name Type Range Default

The string can contain English
<name> ASCII string letters and numbers, as well as |-
some symbols.

Remarks

None.

Return Format

The query returns the host name in ASCII string.
Examples

:LAN:HOST:NAME AWG /*Sets the host name to AWG.*/
:LAN:HOST:NAME? /*Queries the host name. The query returns AWG.*/

3.7.10 :LAN:IPADdress

Syntax

:LAN: IPADdress <String>

:LAN: IPADdress"?
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Description

Sets or queries the instrument's IP address.

Parameter
Name Type Range Default
<string> ASClII string Refer to -
Remarks

. The format of <string> is nnn.nnn.nnn.nnn; wherein, the first nnn ranges from 0

to 223 (excluding 127), and the other three range from 0 to 255.

»  When using this command to set the IP address, you should enable the Static IP

mode and disable the DHCP and Auto IP mode.

Return Format

The query returns the IP address in string, for example, 192.168.1.10.

Examples

:LAN:IPADdress 192.168.1.10 /*Sets the IP address to 192.168.1.10.%*/

:LAN:IPADdress? /*Queries the IP address.

192.168.1.10.*/

3.7.11 :LAN:MAC?

The query returns

Syntax
:LAN:MAC?

Description

Queries the instrument's MAC address.

Parameter
None.
Remarks
None.

Return Format

The query returns the MAC address in string, for example, f6:e6:b4:c0:7f:62. For an

instrument, the MAC address is always unique.

Examples

:LAN:MAC? /*Queries the instrument's MAC address.*/
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3.7.13

:LAN:MANual

Syntax

:LAN:MANual <boo/>
:LAN:MANual®?
Description

Sets or queries the on/off state of Static IP.

Parameter
Name Type Range Default
<bool> Bool {0|1|OFF|ON} O|OFF
Remarks

e The DHCP and Auto IP modes take precedence over the Static IP mode.
Therefore, to make the Static IP mode valid, DHCP and Auto IP should be

disabled.

«  When Static IP is valid, you can self-define the instrument's network parameters
including IP address ( ), subnet mask ( ), gateway
( ). and DNS ( )-

Return Format
The query returns 0 or 1.

Examples

:LAN:MANual ON /*Turns on Static IP.*/
:LAN:MANual? /*Queries the on/off state of Static IP. The query
returns 1.%*/

:LAN:MDNS

Syntax

:LAN :MDNS < boo/>
:LAN:MDNS?
Description

Sets or queries the on/off state of the multicast Domain Name System (mDNS).
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Parameter
Name Type Range Default
<bool> Bool {0|1|OFF|ON} O|OFF

Remarks

The multicast DNS protocol resolves hostnames to IP addresses within small networks

that do not include a local name server.

Return Format

The query returns 1 or 0.

Examples

:LAN:MDNS ON /*Turns on the mDNS.*/

:LAN:MDNS? /*Queries the on/off state of the mDNS. The query

returns 1.*/

3.7.14 :LAN:SMASk

Syntax

:LAN: SMASk <String>

:LAN: SMASk?

Description

Sets or queries the subnet mask.

Parameter
Name Type Range Default
<string> ASClII string Refer to -

Remarks

e The format of <string> is nnn.nnn.nnn.nnn; wherein, the range of the nnn is

from O to 255.

«  When using this command to set the subnet mask, you should enable the Static

IP mode and disable the DHCP and Auto IP mode.

Return Format

The query returns the subnet mask in string, for example, 255.255.255.0.
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Examples

:LAN:SMASk 255.255.255.0 /*Sets the subnet mask to 255.255.255.0.%*/
:LAN:SMASk? /*Queries the subnet mask. The query returns
255.255.255.0.%*/

3.7.15 :LAN:STATus?

Syntax

:LAN: STATus?

Description

Queries the current network configuration status.
Parameter

None.

Remarks

. UNLINK: no connection

e CONNECTED: connected

« INIT: obtaining IP

e IPCONFLICT: IP conflict

e BUSY: network busy

+  CONFIGURED: successful network configuration
«  DHCPFAILED: DHCP configuration failure

«  INVALIDIP: invalid IP address

. IPLOSE: lose IP address

Return Format

The query returns UNLINK, CONNECTED, INIT, IPCONFLICT, BUSY, CONFIGURED,
DHCPFAILED, INVALIDIP, or IPLOSE.

Examples

:LAN:STATus? /*Queries the current network configuration status.*/

3.7.16  :LAN:VISA?

Syntax

:LAN:VISA? [<fype>]
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Description

Queries the instrument's VISA address.

Parameter
Name Type Range Default
<type> Discrete {USB|LXI|SOCKET} LXI
Remarks

VISA address describes the accurate name and location of the VISA resource. <type>
specifies the address type to be queried.

. USB queries the USB address.
e LXI queries the Ethernet address.

e SOCKET queries the GPIB address.

Return Format
The query returns the VISA address in string.
Examples

:LAN:VISA? LXI /*Queries the Ethernet address. The query returns
TCPIP::172.18.10.6::INSTR.*/

3.8 :MODulation Commands

:MODulation commands are used to set or query information related to modulation.

3.8.1 :MODulation:COMPile

Syntax

:MODulation:COMPile

Description

Compiles the modulated waveforms.
Parameter

None.

Remarks

None.
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3.8.3

Return Format
None.

Examples

:MODulation:COMPile /*Compiles the modulated waveforms.*/

:MODulation:DATA:I?

Syntax

:MODulation:DATA:I? <wfm name>|[,<startindex>|, < size>]]

Description

Queries the | data of the modulated waveform.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
<startindex> Integer Refer to -
<size> Integer Refer to -
Remarks

»  You can use this command to query a total number of <size> points starting

from <startindex>. startindex+size-1 < wave length. The minimum <size> is 1. If

[<size>] is omitted, the length of waveform is assumed to be the value of the

<size> parameter.

. You can use

and

Return Format

The query returns a binary stream.

Examples

:MODulation:DATA:I? mod, 1,100 /*Queries the I data of the waveform
The data size is 100 and the start index is 1

named "mod".

first data point).*/

:MODulation:DATA:Q?

to query Q data
to query Marker data.

(the

Syntax

:MODulation:DATA:Q? <wfm name>|,<startindex>|, < size>]]
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Description

Queries the Q data of the modulated waveform.

Parameter

Name Type

Range

Default

<wfm_name> | ASCII string

Available waveform name

<startindex> Integer Refer to -
<size> Integer Refer to -
Remarks

«  You can use this command to query a total number of <size> points starting
from <startindex>. startindex+size-1 < wave length. The minimum <size> is 1. If
[<size>] is omitted, the length of waveform is assumed to be the value of the

<size> parameter.

. You can use
and

Return Format

The query returns a binary stream.

Examples

to query | data
to query Marker data.

:MODulation:DATA:Q? mod, 1,100 /*Queries the Q data of the waveform
named "mod". The data size is 100 and the start index is 1 (the

first data point).*/

3.8.4 :MODulation:MARKer[<n>]:DATA

Syntax

:MODulation:MARKer [</7>] :DATA <Wfm name>,<startindex>,< size>,< block data>

:MODulation:MARKer [</7>] :DATA? <wfm name>|,<startindex>|, < size>]]

Description

Sets or queries the Marker data for the specified modulated waveform.

Parameter
Name Type Range Default
<n> Discrete {1/2} 1

<wfm_name> | ASClII string

Available waveform name
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Name Type Range Default
<startindex> Integer Refer to -
<size> Integer Refer to -
IEEE 488.2
<block data> Refer to
- block

Remarks

«  You can use this command to set or query a total number of <size> points
starting from <startindex>. startindex+size-1 < wave length. The minimum
<size> is 1.

. <block _data> is used to set the Marker data. The data is transferred in the
format of TMC header+waveform data point. The TMC header is in #NXXXXX
format; wherein, # is the TMC header identifier; N following # represents the
length of the character string which describes the waveform length; the length of
the waveform data points is expressed in ASCII strings. For example, the data
read for one time is #90000000208000.... It indicates the 9 bytes are used to
describe the data length. 000000020 indicates the length of waveform data, that
is, 20 bytes. 8000... indicates that the first Marker is high level (80) and the
second Marker is low level (00).

You can use and to query the | data

and Q data respectively.

Return Format
The query returns a binary stream.
Examples

:MODulation:MARKerl:DATA mod,1,20,#9000000020xxxx... /*Edits the
Markerl data of the modulated waveform named "mod". The data size
is 20 and the start index is 1 (the first point) .*/
:MODulation:MARKerl :DATA? Mod, 1,20 /*Queries the Markerl data of
the modulated waveform named "mod". The data size is 20 and the
start index is 1.*/

:MODulation:OVERwrite

Syntax

:MODulation:OVERwrite <sfafe>

:MODulation:OVERwrite?
Description

Sets or queries whether the "Overwrite existing waveform” function is enabled.
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Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} 0
Remarks
1 or ON overwrites the existing modulated waveform of the same name. 0 or OFF
automatically adds the suffix "_n" (n is a positive integer) to the filename, for example,
"mode 1"
Return Format
The query returns 0 or 1.
Examples
:MODulation:OVERwrite 1 /*Enables the "Overwrite existing waveform"
function.*/
:MODulation:OVERwrite? /*Queries whether the "Overwrite existing
waveform" function is enabled. The query returns 1.%*/
3.8.6 :MODulation:SIGNal:CTYPe

Syntax

:MODulation:SIGNal:CTYPe <clype>

:MODulation:SIGNal:CTYPe?
Description

Sets or queries the code type.

Parameter
Name Type Range Default
{ALL1|ALLO|PRBS9|PRBS11|
<ctype> Discrete PRBS15|PRBS16|PRBS20|PRBS21| | ALLT
PRBS23}
Remarks

e ALL1 create a sequence in which all bits are 1.
e ALLO create a sequence in which all bits are 0.

. PRBSn sets the type to PRBS9, PRBS11, PRBS15, PRBS16, PRBS20, PRBS21, and
PRBS23.

Return Format

The query returns the code type, for example, PRBS15.
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3.8.8

Examples
:MODulation:SIGNal:CTYPe PRBS15 /*Sets the code type to PRBS15.%*/

:MODulation:SIGNal:CTYPe? /*Queries the code type. The query
returns PRBS15.%*/

:MODulation:SIGNal:LENGth

Syntax

:MODulation:SIGNal:LENGth </ength>

:MODulation:SIGNal:LENGth?
Description

Sets or queries the code length.

Parameter
Name Type Range Default
<length> Integer 10 to 20M 10k
Remarks
None.

Return Format
The query returns an integer, for example, 1000.

Examples

:MODulation:SIGNal:LENGth 1000 /*Sets the code length to 1000.*/
:MODulation:SIGNal:LENGth? /*Queries the code length. The query
returns 1000.*/

:MODulation:SIGNal:RATE

Syntax

:MODulation:SIGNal:RATE <rafe>

:MODulation:SIGNal:RATE?
Description

Sets or queries the symbol rate in units of Sa/s.

Parameter
Name Type Range Default
<rate> Integer 100 Sa/s to 100 MSa/s 1 MSa/s
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Remarks
None.
Return Format
The query returns the symbol rate in scientific notation. For example, the query might
return 1.0000000000E+03, indicating the symbol rate is 1000 Sa/s.
Examples
:MODulation:SIGNal:RATE 1000 /*Sets the symbol rate to 1000 Sa/s.*/
:MODulation:SIGNal:RATE? /*Queries the symbol rate. The query
returns 1.0000000000E+03.*/

3.8.9 :MODulation:SOURce:ALPHa

Syntax

:MODulation:SOURce:ALPHa <alpha>

:MODulation:SOURce:ALPHa?
Description

Sets or queries the roll-off factor Alpha/BT when using filter.

Parameter
Name Type Range Default
<alpha> Integer 5to 100 25

Remarks

e The command is valid only when the filter type ( ) is

set to cosine filter (COSine) or root cosine filter (ROOT).

«  The <alpha> ranges from 5 to 100 and the filter roll-off factor ranges from 0.05
to 1.

Return Format

The query returns an integer. For example, the query might return 50, indicating that
the roll-off factor is 0.5.

Examples

:MODulation:SOURce:ALPHa 50 /*Sets the roll-off factor to 0.5.%*/
:MODulation:SOURce:ALPHa? /*Queries the roll-off factor. The query
returns 50.*/
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3.8.10 :MODulation:SOURce:CTYPe

Syntax

:MODulation:SOURce:CTYPe <ctype>

:MODulation: SOURce:CTYPe?
Description
Sets or queries the encoding type.

Parameter

Name Type Range

Default

<ctype> Discrete {OFF|DIFF|DGRay|GRAY}

OFF

Remarks

«  OFF: No code.

«  DIFF: Differential coding.

«  DGRay: Differential+Gray coding.
*  GRAY: Gray coding.

Return Format
The query returns OFF, DIFF, DGR, or GRAY.

Examples

:MODulation:SOURce:CTYPe DIFF /*Sets the code type to

Differential.*/

:MODulation:SOURce:CTYPe? /*Queries the code type. The query

returns DIFF.*/

3.8.11 :MODulation:SOURce:FILTer

Syntax

:MODulation:SOURce:FILTer < filter>

:MODulation:SOURce:FILTer?
Description

Sets or queries the filter type.

Parameter
Name Type Range Default
<filter> Discrete {RECTangular|COSine|ROOT} RECTangular
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Remarks

«  RECTangular sets the filter to rectangular.
. COSine sets the filter to cosine.
. ROOT sets the filter to root cosine.

Return Format
The query returns RECT, COS, or ROOT.
Examples

:MODulation:SOURce:FILTer COSine /*Sets the filter type to cosine.*/
:MODulation:SOURce:FILTer? /*Queries the filter type. The query
returns COS.*/

:MODulation:SOURce:NAME

Syntax

:MODulation:SOURce :NAME <name>

:MODulation: SOURce :NAME?
Description

Sets or queries the name of the modulated waveform.

Parameter
Name Type Range Default
The input string can be a
combination of English letters,
<name> ASCII String 9 -
numbers, and underscores. It
cannot be longer than 26 bytes.
Remarks
When the compile operation ( ) is executed, this command

names the modulated waveform.

Return Format

The query returns an ASCII string, for example, Mod 2.
Examples

:MODulation:SOURce:NAME Mod 2 /*Sets the waveform name to Mod 2.%*/
:MODulation:SOURce:NAME? /*Queries the waveform name. The query
returns Mod 2.%*/
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3.8.14

:MODulation:SOURce:OVER

Syntax

:MODulation:SOURce:OVER <over>

:MODulation:SOURce :OVER?
Description

Sets or queries the oversampling.

Parameter
Name Type Range Default
<over> Integer 1to 16 4
Remarks

Oversampling refers to the interpolation and filtering of the 1Q baseband modulation
signal to output the signal at a higher sampling rate. If the original IQ baseband
signal symbol rate Rs is raised to a signal with a sample rate of fs=RxRs after
oversampling, R is the factor by which the signal is oversampled.

Return Format
The query returns an integer, for example, 3.
Examples

:MODulation:SOURce:OVER 3 /*Sets the oversampling to 3.*/
:MODulation:SOURce:0OVER? /*Queries the oversampling. The query
returns 3.*/

:MODulation:SOURce:TYPE

Syntax

:MODulation:SOURce:TYPE < {ype>

:MODulation:SOURce:TYPE?
Description

Sets or queries the modulation type.

Parameter
Name Type Range Default
{BPSK|QPSK|8PSK|16QAM|
<type> Discrete 32QAM|64QAM|128QAM| BPSK
256QAM}
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Remarks

None.

Return Format

The query returns the modulation type, for example, QPSK.
Examples

:MODulation:SOURce:TYPE QPSK /*Sets the modulation type to QPSK.*/
:MODulation:SOURce:TYPE? /*Queries the modulation type. The query
returns QPSK.*/

3.9 :OUTPut Commands

:OUTPut commands are used to set and query the channel outputs.

3.9.1 :OUTPut:OFF

Syntax

:OUTPut:OFF <state>

:OUTPut:OFF?
Description

Sets or queries the state (enabled or disabled) of the All Channels Off control.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} -
Remarks
None.

Return Format
The query returns 0 or 1.
Examples

:OUTPut:0FF 1 /*Enables All Channels Off.*/
:OUTPut:0FF? /*Queries whether all channels are off. The query
returns 1.*/

3.9.2 :OUTPut[<n>]:PATH

Syntax

:OUTPut [</7>] : PATH < path>
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:OUTPut [</>] : PATH?

Description

Sets or queries the output signal path of the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<path> Discrete {AC|DCHbw|DCAmMPp} DCHbw
Remarks

+  AC sets the mode to AC output mode. For outputs via the single-ended AC

connector on the front panel.

«  DCHbw sets the mode to DC high-bandwidth output mode. For outputs via the

front-panel Analog DC+ and DC- output connectors.

. DCAmp (optional) sets the mode to DC amplifier output mode. For outputs via
the front-panel Analog DC+ and DC- differential output connectors. Compared

with DC HBW, DC AMP mode provides greater amplitude range.

Return Format

The query returns AC, DCA, or DCH.

Examples

:OUTPutl:PATH AC /*Sets the CH1 output signal path to AC.*/

:OUTPutl:PATH? /*Queries the CH1 output signal path.
returns AC.*/

:OUTPut[<n>][:STATe]

The query

Syntax

:OUTPut [</>] [ : STATe] <state>

:OUTPut[</>] [ : STATe]?

Description

Sets or queries the output state for the specified channel.

Parameter

Name

Type

Range

Default

<n>

Discrete

{112[3]4}
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Name Type Range Default
<state> Bool {0|1|OFF|ON} 0
Remarks
e 0 or OFF disables the channel's output. 1 or ON enables the channel's output.
. [<n>] determines the channel number. If omitted, interpreted as 1.
Return Format
The query returns 0 or 1.
Examples
:OUTPutl:STATe 1 /*Enables the output for CH1l.*/
:OUTPutl:STATe? /*Queries the output state of CHl1. The query
returns 1.*/
394 :OUTPut[<n>]:SVALue[:ANALog][:STATe]

Syntax

:OUTPut [</7>] : SVALue [ :ANALog] [ : STATe] <sfate>
:OUTPut [</>] : SVALue [ : ANALog] [ : STATe] ?
Description

Sets or queries the output condition of a waveform of the specified channel while the
channel is in the stopped state.

Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<state> Discrete {OFF|ZERO} ZERO
Remarks

e OFF sets the stop state output for channel "n" to open (electrically
disconnected). ZERO sets the stop state output value for channel "n" to 0 volts.

. [<n>] determines the channel number. If omitted, interpreted as 1.

Return Format

The query returns OFF or ZERO.
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3.9.6

Examples

:OUTPutl:SVALue:ANALog:STATe OFF /*Sets CH1's output to be
disconnected when in the stopped state.*/
:OUTPutl:SVALue:ANALog:STATe? /*Queries CH1's output when in the
stopped state. The query returns OFF.*/

:OUTPut[<n>]:SVALue:MARKer[<m>]

Syntax

:OUTPut [</7>] : SVALue :MARKer [<n1>] <state>
:OUTPut [</7>] : SVALue :MARKer [</1T>]?
Description

Sets or queries the output condition of the specified Marker of the specified channel
when in the stopped state.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<m> Discrete {1/2} 1
<state> Discrete {OFF|LOW} LOW
Remarks

. OFF sets the stop state marker output for channel "n" to open (electrically
disconnected); LOW sets the stop state marker output for channel "n" to a logic
level low.

. [<n>] determines the channel number. If omitted, interpreted as 1; [<m>]
determines the Marker number. If omitted, interpreted as 1.

Return Format
The query returns OFF or LOW.
Examples

:OUTPutl:SVALue:MARKerl LOW /*Sets the Markerl of CHI to a logic
level low when in the stopped state.*/

:OUTPutl:SVALue:MARKerl? /*Queries the output condition of the
Markerl of CH1l. The query returns LOW.*/

:OUTPut[<n>]:WVALue[:ANALog][:STATe]

Syntax

:OUTPut [</7>] :WVALue [ :ANALog] [ : STATe] <state>
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:OUTPut [</>] :WVALue [ : ANALog] [ : STATe] ?
Description
Sets or queries the output condition of a waveform of the specified channel while the
channel is in the waiting-for-trigger state or for a brief period after the waveform
loads to the DAC and before the first point plays.
Parameter

Name Type Range Default

<n> Discrete {112|3]4} 1

<state> Discrete {ZERO|FIRSt} ZERO
Remarks
e ZERO sets the output level for channel "n" to 0 volts when channel "n" is in the

waiting-for-trigger state; FIRSt sets the output level for channel "n" to match the
first point in the waveform when channel "n" is in the waiting-for-trigger state.
. [<n>] determines the channel number. If omitted, interpreted as 1.
Return Format
The query returns ZERO or FIRS.
Examples
:OUTPutl:WVALue:ANALog:STATe FIRSt /*Sets the output level for
channel 1 to match the first point in the waveform when channel 1
is in the waiting-for-trigger state.*/
:OUTPutl:WVALue:ANALog:STATe? /*Queries the output condition of a
waveform of channel 1 when channel 1 is in the waiting-for-trigger
state. The query returns FIRSt.*/
3.9.7 :OUTPut[<n>]:WVALue:MARKer[<m>]

Syntax

:OUTPut [</7>] :WVALue : MARKer [</1>] <Sslate>
:OUTPut [</7>] :WVALue :MARKer [</1T>]?
Description

Sets or queries the output condition of the specified Marker of the specified channel
while the instrument is in the waiting-for-trigger state or for a brief period after the
waveform loads to the DAC and before the first point plays.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<m> Discrete {1/2} 1
<state> Discrete {FIRSt|LOW|HIGH} LOw
Remarks

. <state> specifies the output state:

- LOW sets the marker output to a logic level low when the channel is in the
waiting-for-trigger state.

- HIGH sets the marker output to a logic level high when the channel is in
the waiting-for-trigger state. The default high level is 1.00 V.

- FIRSt sets the marker output level to match the first point in the marker
when the channel is in the waiting-for-trigger state.

. [<n>] determines the channel number. If omitted, interpreted as 1. [<m>]
determines the Marker number. If omitted, interpreted as 1.

Return Format
The query returns FIRS, LOW, or HIGH.
Examples

:OUTPutl:WVALue:MARKerl FIRSt /*Sets the output level of Markerl in
the waiting state to the value of the first point of the waveform.*/
:OUTPutl:WVALue:MARKerl? /*Queries the output level of Markerl in
the waiting state. The query returns FIRS.*/

:SLISt Commands

:SLISt commands are used to set and query the specified sequence.

:SLISt:LIST?

Syntax

:SLISt:LIST?

Description

Queries the existing sequences in the sequence list.
Parameter

None.
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Remarks
None.
Return Format
The query returns an ASCII string, for example, seq_1,seq_2,seq_3.
Examples
:SLISt:LIST? /*Queries the existing sequences in the sequence list.
The query might return seq 1,seq 2,seq 3.*/
3.10.2 :SLISt:NAME?
Syntax
:SLISt:NAME? <seq /ist index>
Description
Queries the name of the sequence at the specified sequence list index.
Parameter
Name Type Range Default
<seq_list_index> |Integer NR1 -
Remarks
You can send to query the number of sequences in the sequence list.
Return Format
The query returns a string. If there is not a sequence at the chosen index, an empty
string is returned.
Examples
:SLISt:NAME? 2 /*Queries the name of the second sequence in the
sequence list. The query returns seq 2.*/
3.10.3  :SLISt:SEQuence:DELete

Syntax
:SLISt:SEQuence:DELete <seqg>
Description

Deletes a specific sequence from the sequence list.
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Parameter
Name Type Range Default
<seq> ASCII string Available sequence name -
Remarks
None.

Return Format
None.
Examples

:SLISt:SEQuence:DELete Seq 1 /*Deletes the sequence named "Seqg 1"
from the sequence list.*/

:SLISt:SEQuence:DELete:ALL

Syntax
:SLISt:SEQuence:DELete:ALL
Description

Deletes all sequences from the sequence list.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

:SLISt:SEQuence:DELete:ALL /*Deletes all sequences from the
sequence list.*/

:SLISt:SEQuence:EVENt:JTIMing

Syntax

:SLISt:SEQuence:EVENt:JTIMing <seq name>,<type>

:SLISt:SEQuence:EVENt:JTIMing? <seq name>
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Description
Sets or queries when an event jump or pattern jump in the sequence occurs (Jump
Timing).
Parameter
Name Type Range Default
<seq_name> | ASClI string Available sequence name -
<type> Discrete {END|IMMediate} IMMediate
Remarks
«  END: When a trigger signal is received, a jump occurs only after the currently
playing waveform completes its playout.
+  IMMaediate: A jump occurs immediately at the time a trigger signal is received.
Return Format
The query returns END or IMM.
Examples
:SLISt:SEQuence:EVENt:JTIMing Seq 1,END /*Sets the Jump Timing to
Jump At End for the sequence named "Seq 1".*/
:SLISt:SEQuence:EVENt:JTIMing? Seq 1 /*Queries the Jump Timing for
the sequence named "Seqg 1". The query returns END.*/
3.10.6  :SLISt:SEQuence:EVENt:PJUMp:DEFine

Syntax

:SLISt:SEQuence:EVENt:PJUMp:DEFine <seq name>,<pattern>,<jump_step>
:SLISt:SEQuence:EVENt:PJUMp:DEFine? <seq name>,< pattern>

Description

Sets or queries the jump step associated to the specified pattern for the specified
sequence.

Parameter
Name Type Range Default
<seq_name> | ASCllI string Available sequence name -
<pattern> Integer 0 to 255 -
<jump_step> |Integer 1to 16384 -
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Remarks

DG70000 series allows you to send 8 bit command via the [Pattern Jump In]
connector. When the instrument receives the command, it performs 8 bit addressing

and jump to the specified step based on predefined jump destinations. Up to 256

predefined input patterns are available for DG70000. The digital pattern is applied to
the [Pattern Jump In] connector on the rear panel.

. <pattern> specifies the input pattern to make a pattern jump, expressed as a

decimal integer.

. <jump_step> defines the target step to jump to for the specified pattern.

Return Format

The query returns an integer, for example, 8.

Examples

:SLISt:SEQuence:EVENt:PJUMp:DEFine Seq 1,15,3 /*Sets the target

jump step to the step 3 of "Seqg 1" for the event pattern 00001111.*/

:SLISt:SEQuence:EVENt:PJUMp:DEFine? Seq 1,15 /*Queries the target
jump step of "Seq 1" for the event pattern 00001111. The query

returns 3.*/

:SLISt:SEQuence:EVENt:PJUMp:ENABIe

Syntax

:SLISt:SEQuence:EVENt: PJUMp:ENABle <seq name>,<state>

:SLISt:SEQuence:EVENt:PJUMp:ENABle? <seq name>

Description

Sets or queries the Pattern Jump on/off state for the specified sequence.

Parameter
Name Type Range Default
<seq_name> | ASCllI string Available sequence name -
<state> Bool {0|1|OFF|ON} 1
Remarks

When enabled, the data at the [Pattern Jump In] connector can be strobed in,

causing a sequence to jump to a specified step. The sequence and step are defined

with the command

Return Format

The query returns 0 or 1.
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:SLISt:SEQuence:EVENt:PJUMp:ENABle Seq 1,0FF /*Disables the pattern
jump for "Seq 1".*/

:SLISt:SEQuence:EVENt:PJUMp:ENABle? Seq 1 /*Queries whether the

pattern jump is enabled for "Seqg 1". The query returns 0.*/

3.10.8 :SLISt:SEQuence:EVENt:PJUMp:SIZE?

Syntax

:SLISt:SEQuence:EVENt: PJUMp:SIZE?

Description

Queries the maximum number of entries in the pattern jump table.

Parameter
None.
Remarks
None.

Return Format

The query returns an integer, 256.

Examples

:SLISt:SEQuence:EVENt:PJUMp:SIZE? /*Queries the maximum number of
entries in the pattern jump table.

3.10.9 :SLISt:SEQuence:LENGth?

The query returns 256.%*/

Syntax

:SLISt:SEQuence:LENGth? <seq name>

Description

Queries the total number of steps in the specified sequence.

Parameter
Name Type Range Default
<seq_name> | ASCll string Available sequence name -

Remarks
None.

Return Format

The query returns an integer.
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Examples

:SLISt:SEQuence:LENGth? Seq 1 /*Queries the total number of steps
in "Seq 1". The query might return 100.*/

:SLISt:SEQuence:NEW

Syntax
:SLISt:SEQuence:NEW <seq name>[,<number of tracks>]
Description

Creates a new sequence with the selected name and number of tracks.

Parameter
Name Type Range Default
<seq_name> ASCII string Available sequence name |-
<number_of tracks> |Integer Refer to 1
Remarks

. For four-channel models, <number of tracks> ranges from 1 to 4; for two-
channel models, <number_of tracks> ranges from 1 to 2.

*  You are not allowed to create a new sequence of an existing sequence name. You
can use to acquire all existing sequence names.

e When [<number_of tracks>] is omitted, the created sequence contains one
Track.

Return Format
None.

Examples

:SLISt:SEQuence:NEW Seq,2 /*Creates a new sequence named "Seq" with
two tracks.*/

:SLISt:SEQuence:QUICk

Syntax
:SLISt:SEQuence:QUICk <seg>
Description

Selects the specified sequence for quick save mode.
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Parameter
Name Type Range Default
<seq> ASCII string Available sequence name -
Remarks
After using this command to select a sequence, you can
use to enable the quick save mode for the selected
sequence.
Return Format
None.
Examples
:SLISt:SEQuence:QUICk seq/*Selects the sequence named "seqg".*/
3.10.12 :SLISt:SEQuence:QUICk:STATe

Syntax
:SLISt:SEQuence:QUICk:STATe < boo/l>
Description

Enables or disables the quick save mode.

Parameter
Name Type Range Default
<bool> Bool {0|1|OFF|ON} O|OFF
Remarks
. Please first use to select the specified sequence.

. 1 or ON enables the sequence quick save mode. In this mode, the modifications
on the specified sequence will not be updated in real time. When this mode is
disabled, all modifications will be batch saved at a time. The quick save function
can help improve the efficiency of sequence editing.

*  You can select only one sequence to use the quick save function.

. If this mode is not disabled for a specified sequence before another sequence is
selected ( ), all modifications on the sequence will be lost.

Return Format

None.
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Examples

None.

:SLISt:SEQuence:STEP:MAX?

Syntax
:SLISt:SEQuence:STEP:MAX?
Description

Queries the maximum number of steps allowed in a sequence.
Parameter

None.

Remarks

None.

Return Format

The query returns an integer.
Examples

:SLISt:SEQuence:STEP:MAX? /*Queries the maximum number of steps
allowed in a sequence. The query returns 16384.%*/

:SLISt:SEQuence:STEP:RCOunt:MAX?

Syntax
:SLISt:SEQuence:STEP:RCOunt:MAX?
Description

Queries the maximum number of repeats allowed for a step in a sequence.
Parameter

None.

Remarks

None.

Return Format

The query returns an integer.

Examples

:SLISt:SEQuence:STEP:RCOunt:MAX? /*Queries the maximum number of
repeats allowed for a step in a sequence. The query might return
4294967295.%/
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:SLISt:SEQuence:STEP[<n>]:EJINput

Syntax

:SLISt:SEQuence:STEP[</>] :EJINput <seq name>,<type>

:SLISt:SEQuence:STEP[</>] :EJINput? <seq name>

Description

Sets or queries whether the specified sequence will jump when it receives Trigger A,
Trigger B, Internal Trigger, or no jump at all.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<seq_name> | ASCllI string Available sequence name -
<type> Discrete I{1:°_giRgié];greir|BTRigger|OFF| OFF
Remarks

This command defines whether an event jump is active and the type of trigger signal
for the jump to occur. If a trigger signal is received, the sequence uses the Event Jump
To definition to jump to a specified step.

«  OFF: A jump is not active for the step. The sequence uses the Go To definition
after finishing this step ( ).

«  ATRigger: A jump occurs when a trigger signal Trig A is received.
«  BTRigger: A jump occurs when a trigger signal Trig B is received.

« ITRigger: A jump occurs when an internal trigger signal is received.

Return Format
The query returns ATR, BTR, OFF, or ITR.

Examples

:SLISt:SEQuence:STEPL1:EJINput Seq 1,ATRigger /*Sets the trigger
source to TrigA for the step 1 of the sequence named "Seq 1".*/
:SLISt:SEQuence:STEP1:EJINput? Seq 1 /*Queries the trigger source
for the step 1 of the sequence named "Seq 1". The query returns
ATR.*/
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3.10.17

:SLISt:SEQuence:STEP[<n>]:EJUMp

Syntax

:SLISt:SEQuence:STEP[</1>] :EJUMp <seq name> {<entry>|NEXT|FIRS{LAST}

:SLISt:SEQuence:STEP[</>] :EJUMp? <seq name>
Description

Sets or queries the step that the specified sequence will jump to on a trigger event.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<seq_name> | ASCII string Available sequence name -
<entry> Integer 1to 16384 -
Remarks

«  This command sets the step that the specified sequence will jump to when a
trigger signal is received. You can select the NEXT, FIRSt, or LAST step to jump to.
You can also use <entry> to self-define the step number.

e This command is valid only when an event jump
( ) is active for the specified sequence step.

Return Format
The query returns NEXT, FIRS, LAST, or an integer.
Examples

:SLISt:SEQuence:STEP1:EJUMp Seq 1,2 /*Enables the sequence named

"Seq 1" to jump to step 2 after executing the step 1 on a trigger
event.*/

:SLISt:SEQuence:STEP1:EJUMp? Seq 1 /*Queries the target step that
the "Seq 1" will jump to after executing the step 1 on a trigger

event. The query returns 2.%*/

:SLISt:SEQuence:STEP[<n>]:GOTO

Syntax

:SLISt:SEQuence:STEP[</7>] : GOTO <seq name> {<entry>|NEXT|FIRS|LAST|END}

:SLISt:SEQuence:STEP[</>] :GOTO? <seq name>
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Description

Sets or queries the target step for the GO TO jump of the sequence at the specified

step.

Parameter

Name

Type

Range

Default

<n>

Integer

1to 16384

<seq_name>

ASClII string

Available sequence name

<entry>

Integer

1to 16384

Remarks

The commands defines which step in the sequence to jump to and play when the
current step has finished playing its waveform. The default is NEXT.

. <entry> allows you to define the specified step.

«  NEXT enables the sequence to go to the next step.
«  FIRSt enables the sequence to go to the first step.
. LAST enables the sequence to go to the last step.

«  END enables the sequence to go to the end. If the subsequence uses a step
definition of End (end of sequence), it goes to the main sequence and continues
to play.

Return Format
The query returns NEXT, FIRS, LAST, END, or an integer.
Examples

:SLISt:SEQuence:STEP1:GOTO Seq 1,2 /*Enables the sequence named
"Seqg 1" to jump to step 2 after executing step 1.*/
:SLISt:SEQuence:STEP1:GOTO? Seq 1 /*Queries the target step to go
to for the step 1 of "Seq 1". The query returns 2.%*/

:SLISt:SEQuence:STEP[<n>]:RCOunt

Syntax

:SLISt:SEQuence:STEP[</7>] :RCOunt <seq name> {<cnt>| ONCH/INFinite}
:SLISt:SEQuence:STEP[</>] :RCOunt? <seq name>

Description

Sets or queries the repeat count for the specified step of the named sequence.
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Parameter

Name Type Range Default

<n> Integer 1to 16384 1

<seq_name> | ASClI string Available sequence name -

<cnt> Integer 1 to 4294967295 1
Remarks
*  ONCE plays the waveform one time during the specified sequence step.
« INFinite sets the repeat count to infinity. The sequence will continuously play the

waveform until a jump condition occurs.

. <cnt> specifies the number of times to play the waveform during this sequence
step. The allowed value is between 1 and 4294967295 (232-1).

Return Format
The query returns ONCE, INF, or an integer.
Examples

:SLISt:SEQuence:STEP1:RCOunt Seq 1,2/*Sets the repeat count to 2
for step 1 of the sequence named "Seq 1".*/
:SLISt:SEQuence:STEP1:RCOunt? Seq 1 /*Queries the repeat count for
step 1 of the sequence named "Seq 1". The query returns 2.*/

:SLISt:SEQuence:STEP[<n>]:TASSet[<m>]?

Syntax
:SLISt:SEQuence:STEP[</>] : TASSet [</11>]? <seq name>
Description

Queries the name of the waveform or subsequence at the specified sequence's step
and track.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<m> Integer Refer to 1
<seq_name> | ASCII string Available sequence name -
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Remarks
. [<n>] specifies the step number.
. [<m>] specifies the Track number. For two-channel models, it ranges from 1 to 2;
for four-channel models, it ranges from 1 to 4.
*  You can send to query the asset
type (waveform or subsequence) at the specified location.
Return Format
The query returns an ASCII string. An empty string is returned if no waveform or
sequence has been assigned to the track and step.
Examples
:SLISt:SEQuence:STEP1:TASSetl? Seq 1 /*Queries the name of the
asset at the first step of Trackl for sequence named "Seq 1". The
query might return wave.*/
3.10.20 :SLISt:SEQuence:STEP[<n>]:TASSet[<m>]:CLEar

Syntax
:SLISt:SEQuence:STEP[</>] : TASSet [</1>] :CLEar <seq name>
Description

Removes the asset from the specified Track and step of the sequence.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<m> Integer Refer to 1
<seq_name> | ASCllI string Available sequence name -

Remarks

¢ [<n>] specifies the step number.

. [<m>] specifies the Track number. For two-channel models, it ranges from 1 to 2;
for four-channel models, it ranges from 1 to 4.

Return Format

None.
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Examples

:SLISt:SEQuence:STEP1:TASSetl:CLEar seq 1 /*Removes the asset from
the first step, Trackl of the sequence named "Seq 1".*/

:SLISt:SEQuence:STEP[<n>]:TASSet:SEQuence

Syntax
:SLISt:SEQuence:STEP[</7>] : TASSet: SEQuence <seq name>,<subseq name>
Description

Assigns a subsequence for a specific sequence's step of all Tracks.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<seq_name> ASCII string Available sequence name -
<subseq _name> | ASClII string Available sequence name -

Remarks

You can send to query the name of the

waveform or subsequence assigned to a specific sequence’s step and track.
Return Format
None.

Examples
:SLISt:SEQuence:STEP1:TASSet:SEQuence Seq 1,Seq sub /*Adds the

subsequence named "Seq sub" to the step 1 of all tracks in the
sequence named "Seqg 1".*/

:SLISt:SEQuence:STEP[<n>]:TASSet[<m>]:TYPE?

Syntax
:SLISt:SEQuence:STEP[</7>] : TASSet [</>] : TYPE? <seq name>
Description

Queries the type of asset (waveform or subsequence) assigned to the step and track
for a specified sequence.
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Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<m> Integer Refer to 1
<seq_name> | ASClI string Available sequence name -
Remarks
. [<n>] specifies the step number.
. [<m>] specifies the Track number. For two-channel models, it ranges from 1 to 2;
for four-channel models, it ranges from 1 to 4.
Return Format
The query returns WAV (waveform) or SEQ (subsequence).
Examples
:SLISt:SEQuence:STEP1:TASSetl:TYPE? Seq 1 /*Queries the type of
asset in the first step of Trackl for the sequence named "Seq 1".
The query might return WAV.*/
3.10.23 :SLISt:SEQuence:STEP[<n>]:TASSet[<m>]:WAVeform

Syntax

:SLISt:SEQuence:STEP[<L/>] : TASSet [</1>] :WAVeform

<seq_name>,<waveform name>

Description

Assigns a waveform for a specific sequence’s step and track.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<m> Integer Refer to 1
<seq_name> ASCIl string Available sequence name -
<waveform_name> | ASClI string Available waveform name |-
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Remarks

«  [<n>] specifies the step number.

. [<m>] specifies the Track number. For two-channel models, it ranges from 1 to 2;
for four-channel models, it ranges from 1 to 4.

Return Format
None.
Examples

:SLISt:SEQuence:STEP1:TASSetl:WAVeform Seq 1,Wave 1 /*Assigns the
waveform named "Wave 1" to the step 1 of Trackl for the sequence
named "Seq 1".*/

:SLISt:SEQuence:STEP[<n>]:WINPut

Syntax

:SLISt:SEQuence:STEP[</>] :WINPut <seq name>,<type>
:SLISt:SEQuence:STEP[</>] :WINPut? <seq name>
Description

Sets or queries the wait conditions for the specified step in a sequence, including
whether to wait for the trigger source for a step to play and the type of trigger
source.

Parameter
Name Type Range Default
<n> Integer 1to 16384 1
<seq_name> | ASCll string Available sequence name -
<type> Discrete {ATRigger|BTRigger|OFF|ITRigger} | OFF
Remarks

«  ATRigger: The specified step does not start playing the waveform until a trigger
signal TrigA is received.

- BTRigger: The specified step does not start playing the waveform until a trigger
signal TrigB is received.

«  OFF: No waiting. The waveform plays immediately without waiting for trigger.

«  ITRigger: The step does not start playing the waveform until an internal trigger
signal is received.
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Return Format
The query returns ATR, BTR, OFF, or ITR.
Examples
:SLISt:SEQuence:STEPL:WINPut Seq,ATRigger /*Sets the step 1 of
"Seq" to wait for the trigger signal TrigA.*/
:SLISt:SEQuence:STEPL:WINPut? Seq /*Queries the wait conditions for
the step 1 of "Seqg". The query returns ATR.*/
3.10.25 :SLISt:SEQuence:TRACk?
Syntax
:SLISt:SEQuence:TRACk? <seq name>
Description
Queries the number of tracks defined in the specified sequence.
Parameter
Name Type Range Default
<seq_name> | ASCII string Available sequence name -
Remarks
None.
Return Format
The query return an integer, for example, 2.
Examples
:SLISt:SEQuence:TRACk? Seq /*Queries the number of tracks defined
in the sequence named "Seq". The query returns 2.*/
3.10.26 :SLISt:SEQuence:TRACk:MAX?

Syntax

:SLISt:SEQuence: TRACk ::MAX?

Description

Queries the maximum number of tracks allowed in a sequence.
Parameter

None.

Remarks

None.
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Return Format
The query returns an integer, for example, 4.

Examples

:SLISt:SEQuence:TRACK:MAX? /*Queries the maximum number of tracks
allowed in a sequence. The query returns 4.*/

:SLISt:SEQuence:TSTamp?

Syntax
:SLISt:SEQuence:TSTamp? <seq name>
Description

Queries the timestamp of the named sequence.

Parameter
Name Type Range Default
<seq_name> | ASCllI string Available sequence name -
Remarks

Queries the timestamp that indicates when the sequence was created or last
modified.

Return Format

The query returns the sequence timestamp in string with "yyyy-ll-dd hh:mm:ss".
Where:

« yyyy refers to a four-digit year number.

« Il refers to two-digit month number from 01 to 12.
e dd refers to two-digit day number in the month.

*  hh refers to two-digit hour number.

«  mm refers to two-digit minute number.

«  ssrefers to two-digit second number.

Examples

:SLISt:SEQuence:TSTamp? Seq /*Queries the timestamp of the sequence
named "Seqg". The query returns the date and time the sequence named

"Seq" was created or last modified. For example, the query might
return 2022-01-18 09:11:37.*/

:SLISt:SEQuence:WMUSage?

Syntax

:SLISt:SEQuence:WMUSage? <seq name>,<track number>
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Description

Queries the total waveform memory usage (in sample points) for the specified
sequence track for the named sequence.

Parameter
Name Type Range Default
<seq_name> ASClI string Available sequence name -
<track_number> | Integer Refer to -
Remarks

<track_number> specifies the Track number. For two-channel models, it ranges from
1 to 2; for four-channel models, it ranges from 1 to 4.

Return Format
The query returns an integer.
Examples

:SLISt:SEQuence:WMUSage? Seq,l /*Queries the total waveform memory
usage for Trackl in the sequence named "Seqg". The query might
return 12000, indicating that the total waveform memory used by
Trackl is 12k.*/

3.10.29 :SLISt:SIZE?

Syntax

:SLISt:SIZE?

Description

Queries the number of sequences in sequence list.

Parameter

None.

Remarks

You can use to obtain the names of all sequences in the sequence list.
Return Format

The query returns an integer, for example, 15.

Examples

:SLISt:SIZE? /*Queries the total number of sequences in sequence
list. The query might return 15.%*/
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3.1 :SOURce Commands
[:SOURce] commands are used to set and query channel parameters.
3.111 [:SOURce]:FREQuency[:CW][:FIXed]
Syntax
[ : SOURce] : FREQuency [ :CW] [ : FIXed] < frequency>
[ : SOURce] : FREQuency [ :CW] [ : FIXed] ?
Description
Sets or queries the sample rate in AWG mode.
Parameter
Name Type Range Default
<frequency> Real 100 Sa/s to 5 GSa/s 5 GSa/s
Remarks
The command is not valid when the clock source ( ) is set to external
sample clock (EXTernal).
Return Format
The query returns the AWG sample rate in scientific notation. For example, the query
might return 1.0000000000E+09, indicating the sample rate is 1 GSa/s.
Examples
:SOURce:FREQuency:CW:FIXed 1000000000 /*Sets the sample rate in AWG
mode to 1 GSa/s.*/
:SOURce: FREQuency:CW:FIXed? /*Queries the sample rate in AWG mode.
The query returns 1.0000000000E+09.*/
3.11.2 [:SOURce]:SYNC
Syntax

[ : SOURce] : SYNC <val7>[,<val2>[,<val3>[,< val4>1]]
[ : SOURce] : SYNC?
Description

Sets or queries the synced channels.
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Parameter
Name Type Range Default
<val1> Discrete {CH1|CH2|CH3|CH4|NONEJ|ALL} |-
<val2> Discrete {CH1|CH2|CH3|CH4} -
<val3> Discrete {CH1|CH2|CH3|CH4} -
<val4> Discrete {CH1|CH2|CH3|CH4} -

Remarks

You can synchronize 2 to 4 channels from CH1 to CH4. For synchronized channels,
their channel parameters, run mode, and trigger source change simultaneously. Put
any one of those channels in Stopped/Playing state and all synced channels will keep
playing or stop playing simultaneously.

Return Format
The query returns a string, for example, CH1,CH2.
Examples

:SOURce:SYNC CH1,CH2 /*Synchronizes CH1 and CH2.*/
:SOURce:SYNC? /*Queries the synced channels. The query returns
CH1,CH2.*/

3.11.3 [:SOURce]:SYNC:STATe?

Syntax

[ : SOURce] : SYNC:STATe?

Description

Queries whether the channel synchronization has been complete.
Parameter

None.

Remarks

None.

Return Format

The query returns WAIT, SUCC, or FAIL.

Examples

:SOURce:SYNC:STATe? /*Queries whether the channel synchronization
has been complete.*/
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3.11.5

[:SOURce[<n>]]:CASSet?

Syntax

[ :SOURce[<n>]] :CASSet?

Description

Queries the asset name for the specified channel.

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

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns a string. If there is no asset assigned to the specified channel, the
query returns a null string.

Examples

:SOURcel:CASSet? /*Queries the asset name for CH1l.*/

[:SOURce[<n>]]:CASSet:CLEar

Syntax

[ :SOURce [</7>]] :CASSet:CLEar

Description

Clears the assets in the specified channel.

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

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

None.

144

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands

EN
Examples
:SOURcel :CASSet:CLEar /*Clears the assets in CH1.*/
3.11.6 [:SOURce[<n>]]:CASSet:MODulation
Syntax
[ : SOURce [</7>] ] : CASSet:MODulation <mod name>
Description
Assigns a modulated waveform (from the modulation list) to the specified channel.
Parameter
Name Type Range Default
<n> Discrete {1|12|3|4} 1
<mod_name> ASCII string Existing modulated -
waveform name
Remarks
When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
None.
Example
:SOURcel :CASSet:MODulation mode /*Assigns the modulated waveform
named "mode" to CH1.*/
3.11.7 [:SOURce[<n>]]:CASSet:SEQuence

Syntax
[ : SOURce [</7>]] : CASSet: SEQuence <seq name>,<track number>
Description

Assigns a Track of a sequence to the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]12|3]4} 1

<seq_name> ASClI string Existing sequence name |-
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Name Type Range Default
<track_number> Integer 1to4 -
Remarks

If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

None.

Examples

:SOURcel :CASSet:SEQuence Seq,1 /*Assigns Trackl of "Seqg" to CH1.*/

[:SOURce[<n>]]:CASSet:TYPE?

Syntax
[ : SOURce [</7>] ] :CASSet: TYPE?
Description

Queries the type of the asset (waveform, sequence, or modulation) assigned to a
channel.

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

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns WAV (waveform), SEQ (sequence), MOD (modulation), or NONE (no

asset).
Examples

:SOURcel :CASSet:TYPE? /*Queries the type of the asset assigned to
CH1. The query might return SEQ.*/

[:SOURce[<n>]]:CASSet:WAVeform

Syntax

[ : SOURce [</7>]] : CASSet :WAVeform <wfm name>
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Description
Assigns a waveform (from the waveform list) to the specified channel.
Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<wfm_name> ASCIl string Existing waveform name |-
Remarks
If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
None.
Examples
:SOURcel :CASSet:WAVeform Wave /*Assigns the waveform named "Wave"
to CH1l.*/
3.11.10 [:SOURce[<n>]]:CFRequency

Syntax

[ : SOURce [</7>] ] : CFRequency < center frequency>
[ : SOURce [</7>] ] : CFRequency?

Description

Sets or queries the center frequency of the IQ wave in the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<center frequency> |Real DCto 5 GHz 0 Hz
Remarks

«  This command is valid only when the selected channel is set to output IQ
waveforms ( ).

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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Return Format

The query returns the value in scientific notation. For example, the query might return
4.0000000000E+09, indicating that the center frequency is 4 GHz.

Examples

:SOURcel :CFRequency 4000000000 /*Sets the center frequency to 4 GHz
for CH1.*/

:SOURcel :CFRequency?/*Queries the center frequency for CH1l. The
query returns 4.0000000000E+09.*/

[:SOURce[<n>]]:DAC:RESolution

Syntax

[ : SOURce [</7>]] :DAC:RESolution <resolution>
[ :SOURce[</7>]] :DAC:RESolution?
Description

Sets or queries the DAC resolution for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
<resolution> Discrete {14]15]16} 16
Remarks

If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

<resolution> has the following options:

. 16 represents 16+0Marker, indicating 16 bits for the output waveform with no
bit for marker.

. 15 represents 15+1Marker, indicating 15 bits for the output waveform and 1 bit
for marker-Marker 1.

. 14 represents 14+2Marker, indicating 14 bits for the output waveform and 2 bits
for markers-Marker1 and Marker2.

Return Format
The query returns 14, 15, or 16.

Examples

:SOURcel :DAC:RESolution 14 /*Sets 14 bits for the output waveform
and 2 bits for markers for CH1l.*/

:SOURcel:DAC:RESolution? /*Queries the DAC resolution for CH1l. The
query returns 14.%/

148

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.




AWG Commands

EN
3.11.12 [:SOURce[<n>]]:DDR
Syntax
[ : SOURce [</7>]] : DDR < mode>
[ : SOURce [</7>] ] : DDR?
Description
Sets or queries the DDR on/off state for the specified channel.
Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
<mode> Bool {0|1|ON|OFF} 0
Remarks
. If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
. When the DDR mode is enabled, the DAC mode ( ) is
automatically switched to NRZ.
Return Format
The query returns 0 or 1.
Examples
:SOURcel:DDR 1 /*Enables DDR mode for CH1.*/
:SOURcel:DDR? /*Queries the DDR on/off state for CHl. The query
returns 1.*/
3.11.13 [:SOURce[<n>]]:DMODe

Syntax

[ : SOURce [</7>] ] : DMODe < mode>
[ : SOURce [</7>] ] : DMODe?
Description

Sets or queries the DAC mode of the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
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Name Type Range Default
<mode> Discrete {NRZ|MIX|RZ} NRZ
Remarks

Available DAC modes include the following:
. NRZ: non-return-to-zero line code, in which low voltage level represents logic
state 0 and high voltage level represents logic state 1.

*  RZ: return-to-zero line code which has certain characteristics. During a cycle, bits
of data are transmitted in binary states and the signal returns to zero after the
data bit pulse. The falling edge represents 0 and the rising edge represents 1. It
is not available in DDR mode ( ).

«  MIX: mixed mode. The falling edge sample is just a supplement to the rising
edge sample. It is not available in DDR mode ( ).

If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns NRZ, MIX, or RZ.

Examples

:SOURcel :DMODe RZ /*Sets the CH1 DAC mode to RZ.*/
:SOURcel :DMODe? /*Queries the CH1 DAC mode. The query returns RZ.*/

[:SOURce[<n>]]:IQIMode

Syntax

[ : SOURce [</7>] ] : IQIMode <mode>
[ : SOURce [</7>] ] : IQIMode?
Description

Sets or queries the interpolation in IQ mode for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<mode> Discrete {12X]14X[18X} -
Remarks

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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e This command is valid only when the selected channel is set to output IQ
waveforms ( ).

«  When the clock frequency ranges from 2.5 GHz to 5 GHz, 2x and 4x are
available; when the clock frequency exceeds 5 GHz (only available in IQ mode),
only 8x is available.

Return Format
The query returns 12X, 14X, or 18X.
Examples

:SOURcel:IQIMode I2X /*Sets the interpolation to 2X in IQ mode for
CH1.*/

:SOURcel:IQIMode? /*Queries the interpolation in IQ mode for CHI.
The query returns I2X.*/

[:SOURce[<n>]]:IQPath

Syntax

[ : SOURce [</7>] ] : IQPath <path>
[ : SOURce [</7>] ] : IQPath?
Description

Sets or queries the IQ modulation mode (internal or external).

Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
<path> Discrete {INT|EXT} INT
Remarks
e INT sets the modulation mode to internal. The I/Q signals are generated inside

the instrument.

«  EXT sets the modulation mode to external. The 1/Q signals are input signals from
[MOD IN2] interface on the rear panel.

This command is valid only when the selected channel is set to output IQ waveforms

( ).
Return Format

The query returns INT or EXT.
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3.11.17

Examples

:SOURcel:IQPath EXT /*Sets the IQ modulation mode to external.*/
:SOURcel:IQPath? /*Queries the IQ modulation mode. The query
returns EXT.*/

[:SOURce[<n>]]:JUMP:FORCe

Syntax
[ : SOURce [</7>] ] : JUMP: FORCe {< entry>|FIRS| CURRenl LAST|END}
Description

Forces the sequence to jump to a specific step for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<entry> Integer 1to 16384 -
Remarks

«  Selecting different parameters enables the sequence of the specified channel to
jump to different steps. Options include FIRSt, CURRent, LAST, and END. You can
also use <entry> to self-define the step number.

e Jump timing is decided by
. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format
None.
Examples

:SOURcel : JUMP:FORCe 2 /*Forces the sequence in CH1 to jump to step
2%/

[:SOURce[<n>]]:MARKer[<m>]:DELay

Syntax

[ : SOURce [</7>]] :MARKer [</17>] :DELay <delay>
[ : SOURce [</7>] ] :MARKer [</17>] : DELay?
Description

Sets or queries the delay of the specified marker for the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<m> Discrete {1/2} 1
<delay> Real -2.000 ns to 2.000 ns 0 ps
Remarks

. [<n>] determines the channel number. When [:SOURce[<n>]] or [<n>] is
omitted, it is interpreted as CH1.

. [<m>] determines the marker number. If omitted, interpreted as 1.
Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E-9, indicating that marker delay is set to 1 ns.

Examples

:SOURcel :MARKerl:DELay 0.000000001 /*Sets the Markerl delay to 1 ns
for CH1.*/

:SOURcel :MARKerl:DELay? /*Queries the Markerl delay for CH1. The
query returns 1.0000000000E-9.*/

3.11.18 [:SOURce[<n>]]:MARKer[<m>]:VOLTage[:LEVel]
[:IMMediate][:AMPLitude]

Syntax

[ : SOURce [</7>] ] :MARKer [</77>] : VOLTage|[ : LEVel] [ : IMMediate] [ : AMPLitude]
<amp>

[ : SOURce [</7>] ] :MARKer [</17>] : VOLTage|[ : LEVel] [ : IMMediate] [ : AMPLitude] ?
Description

Sets or queries the amplitude of the specified marker for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
<m> Discrete {1/2} 1
<amp> Real 200 mVto 1.75V 1V

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved. 153



AWG Commands

EN

3.11.19

Remarks

. [<n>] determines the channel number. When [:SOURce[<n>]] or [<n>] is
omitted, it is interpreted as CH1.

. [<m>] determines the marker number. If omitted, interpreted as 1.

Return Format

The query returns the value in scientific notation. The unit is V. For example, the query
might return 1.5000000000E+00.

Examples

:SOURcel :MARKerl:VOLTage:LEVel : IMMediate:AMPLitude 1.5 /*Sets the
amplitude of Markerl to 1.5 V for CHI1.*/

:SOURcel :MARKerl:VOLTage:LEVel : IMMediate:AMPLitude? /*Queries the
amplitude of Markerl for CHI1. The query returns 1.5000000000E+00.%*/

[:SOURce[<n>]]:MARKer[<m>]:VOLTagel[:LEVel]
[:IMMediate]:HIGH

Syntax

[ : SOURce [</7>] ] :MARKer [</17>] : VOLTage[ : LEVel] [ : IMMediate] : HIGH <high>
[ : SOURce [</7>] ] :MARKer [</17>] : VOLTage|[ : LEVel] [ : IMMediate] : HIGH?
Description

Sets or queries the high level of the specified marker for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<m> Discrete {1/2} 1
<high> Real 200 mVto 1.75V 1V
Remarks

. [<n>] determines the channel number. When [:SOURce[<n>]] or [<n>] is
omitted, it is interpreted as CH1.

. [<m>] determines the marker number. If omitted, interpreted as 1.
Return Format

The query returns the value in scientific notation. The unit is V. For example, the query
might return 1.5000000000E +00.
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Examples

:SOURcel :MARKerl :VOLTage: LEVel : IMMediate:HIGH 1.5 /*Sets the high
level of Markerl to 1.5 V for CHI1.*/

:SOURcel :MARKerl:VOLTage:LEVel:IMMediate:HIGH? /*Queries the high
level of Markerl for CH1l. The query returns 1.5000000000E+0Q00.*/

[:SOURce[<n>]]:POWer[:LEVel][:IMMediate][:AMPLitude]

Syntax

[ :SOURce [</>]] : POWer [ :LEVel] [ : IMMediate] [ : AMPLitude] <amp>
[ :SOURce [</7>]] : POWer [ :LEVel] [ : IMMediate] [ :AMPLitude]?
Description

Sets or queries the amplitude for the waveform associated with the specified channel
in units of dBm.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<amp> Real Refer to Refer to
Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

The amplitude range and default value depend on the selected output path
( ). The unit is dBm.

. In DC HBW, the amplitude ranges from -5.14 dBm to +0.88 dBm, and the
default is -5.14 dBm.

. In DC AMP (optional), the amplitude ranges from -28.6 dBm to +3.98 dBm, and
the default is -28.6 dBm.

¢ In AC, the amplitude ranges from -22.04 dBm to +10 dBm, and the default is
-22.04 dBm.

Return Format

The query returns the value in scientific notation. For example, the query might return
-6.0000000E-01, indicating that the amplitude is -0.6 dBm.

Examples

:SOURcel : POWer:LEVel : IMMediate:AMPLitude -0.6 /*Sets the amplitude
to -0.6 dBm for CH1.*/

:SOURcel : POWer:LEVel : IMMediate:AMPLitude? /*Queries the amplitude
of CH1. The query returns -6.0000000E-01.%*/
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3.11.21 [:SOURce[<n>]]:RMODe
Syntax
[ : SOURce [</7>] ] :RMODe <mode>
[ : SOURce [</7>]] : RMODe?
Description
Sets or queries the run mode for the specified channel.
Parameter
Name Type Range Default
<n> Discrete {112]3]4} 1
CONTi TRIG d|TCONi
<mode> Discrete { inuous| gered| inuous| CONTinuous
GATed}
Remarks

«  CONTinuous sets the run mode to Continuous. Waveform starts to play and
continues to repeat, without the need for a trigger event.

«  TRIGgered sets the run mode to Triggered. Waveform starts to play and stops
after one complete waveform cycle when a trigger event occurs. Waveform
playout cannot be retriggered until the current waveform playout completes an
entire cycle.

+  TCONtinuous sets the run mode to Trig'd Cont. Waveform starts to play
continuously until stopped by the user once a trigger event occurs. Retriggering
is not required in waveform playout.

e GATed sets the run mode to Gated. Waveform starts to play when it is within the
high level threshold of the trigger signal.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns CONT, TRIG, TCON or GAT.

Examples

:SOURcel :RMODe TRIGgered /*Sets the run mode to Triggered for CH1.*/

:SOURcel :RMODe? /*Queries the run mode of CHI.

TRIG.*/

The query returns
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3.11.22 [:SOURce[<n>]]:SCSTep?
Syntax
[ : SOURce [</7>] ] : SCSTep?
Description
Queries the current step of the sequence for the specified channel.
Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
Remarks
[<n>] determines the channel number. When [:SOURce[<n>]] or [<n>] is omitted, it is
interpreted as CH1.
Return Format
The query returns a value between 1 and 16384.
Examples
:SOURcel:SCSTep? /*Queries the current step of the sequence in CHI.
The query might return 15, indicating that CH1 is currently at step
15 of the sequence.*/
3.11.23 [:SOURce[<n>]]:SIFI:MODE

Syntax

[ : SOURce [</7>]] : SIFI :MODE <mode>
[ :SOURce [</7>]] : SIFI:MODE?
Description

Sets or queries the SiFi on/off state for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<mode> Discrete {SIFI|DIRect} DIR
Remarks

. "SIFI" enables the SiFi function; "DIRect" disables the SiFi function.
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e This command is valid only when the selected channel is set to output real
waveforms ( ).

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
The query returns SIFl or DIR.

Examples

:SOURcel:SIFI:MODE SIFI /*Enables the SiFi function for CHI1.*/
:SOURcel:SIFI:MODE? /*Queries the SiFi on/off state for CHl1l. The
query returns SIFI.*/

[:SOURce[<n>]]:SIFI:-TYPE

Syntax

[ : SOURce [</7>]] : SIFI: TYPE < {ype>
[ :SOURce[</7>]] : SIFI:TYPE?
Description

Sets or queries the SiFi mode for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<type> Discrete {NORMal|STEP|INTer|EDGE} NORMal
Remarks

«  NORMal: Normal mode. It has wide and flat frequency response as well as short
edge time, but the step response produces a large overshoot.

e STEP: Step mode. It has more ideal step response, narrow bandwidth, longer
rise/fall time, and longer edge time.

« INTer: Interpolation mode. It guarantees the output of signals with no distortion
at all.

«  EDGE: Edge Adjust mode. It allows you to define the edge time to create pulses
with arbitrary edge time.

If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns NORM, STEP, INT, or EDGE.
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:SOURcel:SIFI:TYPE NORMal /*Sets the SiFi mode to Normal for CH1.*/
:SOURcel:SIFI:TYPE? /*Queries the SiFi mode for CH1l. The query
returns NORM. */
3.11.25 [:SOURce[<n>]]:SKEW
Syntax
[ : SOURce [</7>]] : SKEW < skew>
[ :SOURce [</7>]] : SKEW?
Description
Sets or queries the skew (relative timing of the analog output) for the waveform
associated with the specified channel.
Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<skew> Real -2nsto2ns 0 ps
Remarks
When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
The query returns the value in scientific notation. For example, the query might return
1.0000000000E-09, indicating that the skew is 1 ns.
Examples
:SOURcel:SKEW 0.000000001 /*Sets the skew to 1 ns for CHl.*/
:SOURcel:SKEW? /*Queries the skew of CHl1. The query returns
1.0000000000E-09.*/
3.11.26 [:SOURce[<n>]]:TINPut

Syntax

[ : SOURce [</7>] ] : TINPut < trigger>
[ : SOURce [</7>] ] : TINPut?
Description

Sets or queries the trigger source for the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<trigger> Discrete {ITRigger|ATRigger|BTRigger} ATRigger
Remarks
« ITRigger selects interrnal trigger signal as the trigger source.

e ATRigger selects Trig A as the trigger source.

«  BTRigger selects Trig B as the trigger source.

If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns ITR, ATR, or BTR.

Examples

:SOURcel :TINPut BTRigger /*Sets the trigger source to Trig B for
CH1.*/

:SOURcel:TINPut? /*Queries the trigger source for CHI.
returns BTR.*/

The query

[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]
[:AMPLitude]

Syntax

[ :SOURce [</™>]] : VOLTage[ :LEVel] [ : IMMediate] [ : AMPLitude] <amp>
[ : SOURce [</7>] ] : VOLTage|[ : LEVel] [ : IMMediate] [ : AMPLitude] ?
Description

Sets or queries the waveform amplitude for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<amp> Real Refer to Refer to
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Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
The amplitude range and default value depend on the selected output path

( ). The unit is Vpp.

. In DC HBW, the amplitude ranges from 350.00 mVpp to 700.0 mVpp, and the
default is 350.00 mVpp.

. In DC AMP (optional), the amplitude ranges from 25.00 mVpp to 1.00 Vpp, and
the default is 25.00 mVpp.

. In AC, the amplitude ranges from 50.00 mVpp to 2.00 Vpp, and the default is
50.00 mVpp.

Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E+00, indicating that the amplitude is 1 Vpp.

Examples

:SOURcel :VOLTage:LEVel : IMMediate:AMPLitude 1 /*Sets the amplitude
to 1 Vpp for CH1l.*/

:SOURcel : VOLTage:LEVel : IMMediate:AMPLitude? /*Queries the amplitude
of CH1. The query returns 1.0000000000E+00, indicating that the
amplitude of CH1 is 1 Vpp.*/

[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:OFFSet

Syntax

[ : SOURce[</>]] : VOLTage [ : LEVel] [ : IMMediate] : OFFSet <offset>
[ : SOURce [</7>] ] : VOLTage|[ :LEVel] [ : IMMediate] : OFFSet?
Description

Sets or queries the offset of the wave in the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<offset> Real Refer to 0mVv
Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

The offset range depends on the selected output path ( ).
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. In DC HBW, the offset ranges from -20.00 mV to 20.00 mV.

. In DC AMP (optional), the offset ranges from -2.0000 V to 2.0000 V.

« InAC, the offset ranges from -5.0000 V to 5.0000 V.

Return Format

The query returns the value in scientific notation. For example, the query might return

2.0000000000E-03, indicating that the offset is 2 mV.

Examples

:SOURcel :VOLTage:LEVel : IMMediate:OFFSet 0.002 /*Sets the offset to

2 mV for CH1.*/
:SOURcel :VOLTage:LEVel : IMMediate:OFFSet? /*Queries the waveform

offset for CH1. The query returns 2.0000000000E-03.*/

[:SOURce[<n>]]:WMODe

Syntax

[ : SOURce [</7>] ] : WMODe < mode>

[ : SOURce [</7>] ] : WMODe?

Description

Sets or queries the work mode (Real or Complex) for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1/12|3|4} 1
<mode> Discrete {REAL|COMPlex} REAL
Remarks

e The output mode can be set to either Real or Complex (optional).

- REAL sets the mode to Real. The selected channel can only output real

waveforms.

- COMPIlex sets the mode to Complex (optional). The selected channel can
only output complex waveforms.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

*  When the clock frequency is greater than 5 GHz (only available in complex

mode), the mode cannot be set to Real.

162

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands
EN

Return Format
The query returns REAL or COMP.
Examples

:SOURcel :WMODe COMPlex /*Sets the mode to Complex for CHL1.*/
:SOURcel :WMODe? /*Queries the work mode of CHl1. The query returns
COMP.*/

3.12 :STORage Commands

:STORage commands are used to export sequence, modulation, and waveform files
as well as import sequence, modulation, waveform, and Marker files.

3.12.1 :STORage:DATA:MARKer:IMPort

Syntax

: STORage : DATA :MARKer : IMPort <path>,<wave>, < type>
Description

Imports Marker as the Marker of the specified waveform.

Parameter
Name Type Range Default
<path> ASCII String Available path -
<wave> ASCII String Available waveform name. -
<type> Discrete {MK1|MK2} MK1
Remarks

e The parameter <path> is used to set the path of the imported Marker, for
example, D:/file/Marker.mkr1.

«  The parameter <wave> is used to decide which waveform uses the imported
Marker.

«  The parameter <type> is used to set the imported Marker as Marker1 or
Marker?2.

Return Format

None.

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved. 163



AWG Commands

EN

3.12.2

3.12.3

Examples

:STORage: DATA:MARKer:IMPort D:/file/Marker.mkrl,wave,MKl /*Sets the

imported Marker from the folder named "file" in D disk as the
Markerl of the waveform named "wave".*/

:STORage:DATA:MODulation:EXPort

Syntax
: STORage : DATA:MODulation:EXPort <path>
Description

Exports the specified modulated waveform.

Parameter
Name Type Range Default
<path> ASCII string Available path -
Remarks

<path> specifies the path of the exported waveform. For example, the path can be

D:/file/Mod.wfm.
Return Format
None.

Examples
:STORage:DATA:MODulation:EXPort D:/file/Mod.wfm /*Exports the

modulated waveform named "Mod" to the folder named "file" in D
disk.*/

:STORage:DATA:MODulation:IMPort

Syntax
: STORage : DATA:MODulation: IMPort <path>
Description

Imports the specified modulated waveform.

Parameter
Name Type Range Default
<path> ASCII string Available path -
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Remarks

<path> specifies the path of the imported modulated waveform. For example, the

path can be D:/file/Mod.

Return Format

None.

Examples

:STORage : DATA:MODulation:IMPort D:/file/Mod /*Imports the modulated

waveform named "Mod" from the folder named "file" in D disk.*/
3.12.4 :STORage:DATA:SEQuence:EXPort

Syntax

: STORage : DATA : SEQuence : EXPort <path>

Description

Exports the specified sequence.

Parameter

Name Type Range Default
<path> ASCII string Available path -

Remarks

<path> specifies the path of the exported sequence. For example, the path can be D:/

file/Seq.seq.

Return Format

None.

Examples

:STORage : DATA: SEQuence:EXPort D:/file/Seq.seq /*Exports the

sequence named "Seq" to the folder named "file" in D disk.*/
3.12.5 :STORage:DATA:SEQuence:IMPort

Syntax
:STORage : DATA: SEQuence: IMPort < path>
Description

Imports the specified sequence.
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Parameter
Name Type Range Default
<path> ASCII string Available path -
Remarks

. <path> specifies the path of the imported sequence. For example, the path can
be D:/file/Seq.

. If the name of the sequence or its waveform or subsequence already exists, the
sequence cannot be imported.

Return Format
None.

Examples

:STORage : DATA:SEQuence: IMPort D:/file/Seq /*Imports the sequence
named "Seq" from the folder named "file" in D disk.*/

:STORage:DATA:WAVeform:EXPort

Syntax
: STORage : DATA :WAVeform:EXPort <path>,<type>
Description

Exports the specified waveform.

Parameter
Name Type Range Default
<path> ASCII string Available path -
<type> Discrete {TXT|WFM} -
Remarks

. <path> specifies the path of the exported waveform. For example, the path can
be D:/file/wave.wfm.

. <type> specifies the file format of the exported waveform.

. The file extension is .wfm for both TXT and WFM format.

Return Format

None.
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:STORage : DATA:WAVeform:EXPort D:/file/wave.wfm, TXT /*Exports the
waveform named "Wave" to the folder named "file" in D disk. The
file format is TXT.*/

3.12.7 :STORage:DATA:WAVeform:IMPort

Syntax

: STORage : DATA:WAVeform: IMPort <path>|[,<datatype>[,<eol>[ < type>[,<amp>,
[<offset>]111]

Description

Imports the specified waveform.

Parameter
Name Type Range Default
<path> ASCII string Available path -
<datatype> Discrete {NORM|VOLT} NORM
<eol> Discrete {ENTer| COMMa|SEMicolon} ENTer
<type> Discrete {DCODe|FLOat} DCODe
<amp> Real 20mVto2V 500 mV
<offset> Real -TVto1V ov

Remarks

<file> specifies the path of the imported waveform. For example, the path can be D:/

file/wave.txt. If the imported waveform file is in TXT format, you need to configure the

data type.

. <datatype> specifies the imported waveform data type.
- NORM normalize the imported data.
- VOLT sets the data as voltage value.

. <eol> specifies the separator between each unit.
- ENTer sets the separator to enter.

- COMMa sets the separator to comma ",".

- SEMicolon sets the separator to semicolon ";".

«  After the data type is set to "NORM", you need to set the imported waveform
data format in <type>.
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- DCODe sets the format to hexadecimal.
- FLOat sets the format to decimal.

«  When the data type is set to "NORM", you also need to set the amplitude
<amp> and offset <offset>. The default unit is V.

Return Format
None.
Examples

:STORage : DATA:WAVeform: IMPort D:/file/
Wave.txt,NORM,ENTer,DCODe, 0.2,0 /*Imports the waveform named "Wave"
from the folder named "file" in D disk and sets the data type to
normalization, separator to enter, data format to hexadecimal,
amplitude to 200 mV, and offset to 0 V.*/

:SYSTem Commands

:SYSTem commands are used to set or query system parameters.

:SYSTem:BEEPer[:IMMediate]

Syntax

:SYSTem:BEEPer|[: IMMediate]
Description

Issues a single beep immediately.
Parameter

None.

Remarks

This command is valid regardless of the beeper on/off state. This command issues a
beep immediately even though the beeper is turned off.

Return Format
None.
Examples

:SYSTem:BEEPer:IMMediate /*Issues a single beep immediately.*/

:SYSTem:BEEPer:STATe

Syntax

:SYSTem:BEEPer : STATe <state>
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:SYSTem:BEEPer : STATe?
Description

Sets or queries the on/off state of the beeper.

Parameter
Name Type Range Default
<state> Bool {1|ON|O|OFF} O|OFF
Remarks
None.

Return Format
The query returns 1 or 0.

Examples

:SYSTem:BEEPer:STATe 1 /*Enables the beeper.*/
:SYSTem:BEEPer:STATe? /*Queries the on/off state of the beeper. The
query returns 1.%*/

3.13.3 :SYSTem:DATE

Syntax

:SYSTem:DATE < year>,<month>,<day>

:SYSTem:DATE?
Description

Sets or queries the system date.

Parameter
Name Type Range Default
<year> Integer 1900 to 2100 -
<month> Integer 1to12 -
<day> Integer 1to 31 (28, 29, or 30) -

Remarks

None.
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Return Format

The query returns the system date in character string. The year, month, and day are

separated by "-".

Examples

:SYSTem:DATE 2022,05,01 /*Sets the system date to May 1, 2022.%*/
:SYSTem:DATE? /*Queries the system date. The query returns

2022-05-01.*/

:SYSTem:INST:BUILd?

Syntax
:SYSTem: INST:BUILd?

Description

Queries the build date and time.

Parameter
None.
Remarks
None.

Return Format

The query returns the build date and time in string. For example, the query might

return Apr 27 2022 19:19:26.

Examples

:SYSTem: INST:BUILd? /*Queries the build date and time. The query
might return Apr 27 2022 19:19:26.%*/

:SYSTem:INST:HARDver?

Syntax
:SYSTem: INST : HARDver?

Description

Queries the instrument's hardware version.

Parameter
None.
Remarks

None.
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Return Format
The query returns hardware version in string.

Examples

:SYSTem: INST:HARDver? /*Queries the instrument's hardware version.
The query returns 000.02.01.000.%*/

3.13.6  :SYSTem:INST:KUC?

Syntax

:SYSTem: INST :KUC?

Description

Queries the instrument's KUC.
Parameter

None.

Remarks

None.

Return Format

The query returns the KUC in string.
Examples

:SYSTem: INST:KUC? /*Queries the instrument's KUC. The query might
return 20016,2022-05-20,1447.%/

3.13.7 :SYSTem:INST:KUM?

Syntax

:SYSTem: INST : KUM?
Description

Queries the instrument's KUM.
Parameter

None.

Remarks

None.

Return Format

The query returns the KUM in string.
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Examples

:SYSTem: INST:KUM? /*Queries the instrument's KUM.

return 20037,2022-05-20,839.*/

:SYSTem:INST:KUS?

The query might

Syntax

:SYSTem: INST:KUS?

Description

Queries the instrument’s KUS.
Parameter

None.

Remarks

None.

Return Format

The query returns the KUS in string.

Examples

:SYSTem:INST:KUS? /*Queries the instrument's KUS.

return 20037,2022-05-20,839.*/

:SYSTem:INST:MODel?

The query might

Syntax

:SYSTem: INST :MODel?

Description

Queries the instrument's model number.

Parameter
None.
Remarks
None.

Return Format

The query returns the model number in string, for example, DG70004.

Examples

:SYSTem:INST:MODel? /*Queries the instrument's model number. The

query returns DG70004.%*/
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3.13.10 :SYSTem:INST:SERial?

Syntax

:SYSTem: INST:SERial?

Description

Queries the instrument's serial number.

Parameter

None.

Remarks

None.

Return Format

The query returns the serial number in string, for example, DG7A231600001.
Examples

:SYSTem:INST:SERial? /*Queries the instrument's serial number. The
query returns DG7A231600001.*/

3.13.11 :SYSTem:INST:SOFTver?

Syntax

:SYSTem: INST: SOFTver?

Description

Queries the instrument's firmware version.
Parameter

None.

Remarks

None.

Return Format

The query returns firmware version in string.

Examples

:SYSTem: INST:SOFTver? /*Queries the instrument's firmware version.
The query might return 00.01.00.17.04.%*/
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3.13.12 :SYSTem:LANGuage

Syntax

:SYSTem: LANGuage </anguage>

:SYSTem: LANGuage?
Description

Sets or queries the system language.

Parameter
Name Type Range Default
<language> Discrete {SCHinese|ENGLish} -
Remarks

The language settings are not affected by factory default settings (

Return Format
The query returns SCH or ENGL.

Examples

)-

:SYSTem:LANGuage ENGLish /*Sets the system language to English.*/

:SYSTem: LANGuage? /*Queries the system language.

ENGL. */

3.13.13 :SYSTem:LOCKscreen:ENABIe

The query returns

Syntax

:SYSTem:LOCKscreen:ENABle <stafe>

:SYSTem: LOCKscreen:ENABle?
Description

Sets or queries the on/off state of the screen lock.

Parameter
Name Type Range Default
<state> Bool {1|ON|O|OFF} O|OFF
Remarks
None.
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Return Format
The query returns 1 or 0.

Examples

:SYSTem:LOCKscreen:ENABle ON /*Enables the screen lock function.*/
:SYSTem:LOCKscreen:ENABle? /*Queries whether the screen is locked.
The query returns 1.%*/

3.13.14 :SYSTem:OPTion:INSTall

Syntax

:SYSTem:OPTion: INSTall </icense>
Description

Installs the option.

Parameter
Name Type Range Default
<license> ASClII string Refer to -
Remarks

«  To install the option, first purchase the required option to obtain the key, and
then use the key to obtain the option license according to the following steps.

- Log in to the RIGOL official website ( ), click SERVICE
CENTRE > License Activation to enter the software license registration
interface.

- In the software license registration interface, input the correct key, serial

| )
)

number (click or tap > Utility > About to obtain the serial number of
the instrument), and verification code. Then click Generate to obtain the
option license file download link. If you need to use the file, please
download it to the USB storage device.

« Thelicense is a fixed length of strings. Each instrument has a unique license.
Return Format

None.

Examples

None.
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:SYSTem:OPTion:STATus?

Syntax

:SYSTem:OPTion:STATus? <lype>
Compatible Command Syntax
:SYSTem:OPTion:VALid? <{fype>
Description

Queries whether an option is activated or not.

Parameter
Name Type Range Default
<type> Discrete {DIGup|SEQ|DC|PJITTer|MTONe} |-
Remarks

+  DIGup: Digital Up Converter (DUC) and 1Q Modulation
«  SEQ: Complex sequence function

«  DC: DC amplifier output

«  PJITTer: High-speed serial function

«  MTONe: Multitone & Chirp mode

Return Format

The query returns 0 or 1. 0 indicates the option is not installed. 1 indicates that the
official option has been installed.

Examples

:SYSTem:0PTion:STATus? SEQ /*Queries whether the Complex sequence
function is activated. The query returns 0.*/

Compatible Command Example

:SYSTem:0PTion:VALid? SEQ /*Queries whether the Complex sequence
function is activated. The query returns 0.*/

:SYSTem:OPTion:UNINstall

Syntax

:SYSTem:0PTion:UNINstall
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Description

Uninstalls all the official options.

Parameter

None.

Remarks

After the options have been uninstalled, you need to restart the instrument.
Return Format

None.

Examples

None.

3.13.17 :SYSTem:POWeron

Syntax

:SYSTem: POWeron <power on>

:SYSTem: POWeron?
Description

Sets or queries the system configuration type recalled by the instrument when it is
powered on again after power-off.

Parameter
Name Type Range Default
<power_on> Discrete {DEFault|LAST} DEFault
Remarks

»  DEFault uses the factory default setting.

e LAST uses the last power-on configuration, including all the system parameters
and states except for the channel on/off state and clock source.

Return Format
The query returns DEF or LAST.
Examples

:SYSTem: POWeron LAST /*Enables the instrument to recall last value
after it is powered on again.*/

:SYSTem:POWeron? /*Queries the configuration type. The query
returns LAST.*/
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3.13.20

:SYSTem:RESet

Syntax
:SYSTem:RESet
Description
Restarts the instrument.
Parameter
None.

Remarks

None.

Return Format
None.

Examples

None.

:SYSTem:SCReencap

Syntax

:SYSTem: SCReencap
Description

Captures the current screen.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

None.

:SYSTem:SHUTdown

Syntax

:SYSTem: SHUTdown
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Description

Shuts down the instrument.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

None.

:SYSTem:SSAVer:PREView

Syntax

:SYSTem: SSAVer: PREView
Description

Previews the screen saver.
Parameter

None.

Remarks

None.

Return Format

None.

Examples

None.

:SYSTem:SSAVer:SELect

Syntax

:SYSTem: SSAVer: SELect <{ype>

:SYSTem:SSAVer :SELect?
Description

Sets or queries the state of the screen saver.
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Parameter

Name Type Range Default

<type> Discrete {OFF|TEXT} OFF
Remarks
e OFF turns off the screen saver.
«  TEXT sets the screen saver to "Text". After the instrument is idle and keeps a

specified time ( ) of inactivity, the screen saver appears. You

can use to customize the text.
Return Format
The query returns OFF or TEXT.
Examples

:SYSTem:SSAVer:SELect TEXT /*Sets the screen saver to Text.*/
:SYSTem: SSAVer:SELect? /*Queries the screen saver. The query
returns TEXT.*/

:SYSTem:SSAVer:TEXT

Syntax

:SYSTem: SSAVer : TEXT <string>

:SYSTem: SSAVer : TEXT?
Description

Sets or queries the text displayed when the screen saver is enabled.

Parameter
NG Type Range Default
<string> ASCII string - _
Remarks

When the screen saver is enabled, the text is dynamically displayed on the screen.
Return Format

The query returns the text in string.

Examples

:SYSTem: SSAVer:TEXT AWG /*Sets the text to AWG.*/
:SYSTem: SSAVer:TEXT? /*Queries the text. The query returns AWG.*/
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3.13.24 :SYSTem:SSAVer:TIME
Syntax
:SYSTem: SSAVer:TIME < time>
:SYSTem: SSAVer :TIME?
Description
Sets or queries the wait time in minutes (min) of the screen saver.
Parameter
Name Type Range Default
<time> Integer 1 to 999 1
Remarks
When the screen saver function is enabled, it is activated if the instrument has been
left idle for the time set in <time>.
Return Format
The query returns an integer ranging from 1 to 999. For example, the query might
return 10.
Examples
:SYSTem:SSAVer:TIME 10 /*Sets the wait time to 10 minutes.*/
i§?§3em:SSAVer:TIME? /*Queries the wait time. The query returns
3.13.25 :SYSTem:TIME
Syntax

:SYSTem:TIME < hour>,<minute>,<second>

:SYSTem:TIME?
Description

Sets or queries the system time.

Parameter
Name Type Range Default
<hour> Integer 0to 23 -
<minute> Integer 0to 59 -
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Name Type Range Default
<second> Integer 0to 59 -
Remarks

There is a certain delay between the return time value and the set time value due to
the command response time and other factors.

Return Format
The query returns the system time in string.
Examples

:SYSTem:TIME 16,10,17 /*Sets the system time to 16:10:17.%*/
:SYSTem:TIME? /*Queries the system time. The query returns
16:10:17.*/

3.13.26 :SYSTem:VERSion?

Syntax

:SYSTem:VERSion?

Description

Queries the version number of the SCPI used by the system.
Parameter

None.

Remarks

None.

Return Format

The query returns the SCPI version in string.
Examples

:SYSTem:VERSion? /*Queries the SCPI version. The query might return
3.0.%/

3.13.27 :SYSTem:VIBRation:ENABIe

Syntax

:SYSTem:VIBRation:ENABle <sfafe>

:SYSTem:VIBRation:ENABle?
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Description

Sets or queries the on/off state of the touch vibration.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} 1|ON
Remarks

When the touch vibration is turned on, the 3.5-inch secondary screen will vibrate
when it is used to operate the instrument.

Return Format

The query returns 1 or 0.

Examples

:SYSTem:VIBRation:ENABle 1 /*Turns on the touch vibration.*/
:SYSTem:VIBRation:ENABle? /*Queries the on/off state of the touch
vibration. The query returns 1.*/

3.13.28 :SYSTem:VIBRation[:IMMediate]

Syntax

:SYSTem:VIBRation|[ :IMMediate]

Description

Generates a touch vibration immediately.

Parameter
None.

Remarks

This command triggers a touch vibration immediately for the secondary screen when
the touch vibration function is enabled (

Return Format
None.

Examples

:SYSTem:VIBRation:IMMediate /*Generates a touch vibration for the
secondary screen.*/
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3.13.29

3.14

3.14.1

:SYSTem:ZBDBackctrl:STATe

Syntax

:SYSTem: ZBDBackctrl: STATe <slafe>

:SYSTem: ZBDBackctrl:STATe?
Description

Sets or queries the on/off state of ZBD backlight.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} 0|OFF
Remarks

1 or ON turns on the backlight of the front-panel electronic label.
Return Format

The query returns 1 or 0.

Examples

:SYSTem: ZBDBackctrl:STATe 1 /*Turns on the ZBD backlight.*/
:SYSTem: ZBDBackctrl:STATe? /*Queries the on/off state of ZBD
backlight. The query returns 1.%*/

:TRIGger Commands

:TRIGger commands are used to set or query the trigger interval, external trigger
input level (threshold), trigger mode, and polarity of the external trigger slope, query
the external trigger impedance, and generate a trigger event.

:TRIGger[:IMMediate]

Syntax
:TRIGger [ : IMMediate] <trigger>
Description

Generates a trigger A or B event.

Parameter
Name Type Range Default
<trigger> Discrete {ATRigger|BTRigger} ATRigger
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3.14.3

Remarks
None.

Return Format
None.
Examples

:TRIGger:IMMediate ATRigger /*Generates a trigger A event.*/

:TRIGger:IMPedance?

Syntax

: TRIGger : IMPedance? [< frigger>]
Description

Queries the external trigger impedance.

Parameter

Name Type Range Default

<trigger> Discrete {ATRigger|BTRigger} ATRigger

Remarks
None.
Return Format

The query returns 1.0000000000E+06, indicating that the external trigger impedance
is 1 MQ.

Examples

:TRIGger:IMPedance? ATRigger /*Queries the Trig A impedance. The
query returns 1.0000000000E+06.%*/

:TRIGger:INTerval

Syntax

:TRIGger:INTerval </nterval>

:TRIGger: INTerval®?
Description

Sets or queries the internal trigger interval.
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Parameter
Name Type Range Default
<interval> Real T0usto10s 10 ps
Remarks
None.

Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E-03, indicating that the internal trigger interval is 1 ms.

Examples

:TRIGger:INTerval 0.001 /*Sets the internal trigger interval to 1
ms.*/

:TRIGger:INTerval? /*Queries the internal trigger interval. The
query returns 1.0000000000E-03.*/

:TRIGger:LEVel

Syntax

:TRIGger:LEVel </evel>[ < trigger>]
:TRIGger:LEVel? [<trigger>]
Description

Sets or queries the external trigger input level (threshold).

Parameter
Name Type Range Default
<level> Real -5.00 V to 5.00 V ov
<trigger> Discrete {ATRigger|BTRigger} ATRigger
Remarks

The external trigger input signal must cross the set trigger level for a trigger event to
occur.

Return Format

The query returns the value in scientific notation. For example, the query may return
1.0000000000E+00, indicating that the trigger input level is 1 V.
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Examples
:TRIGger:LEVel 1,ATRigger /*Sets the Trig A level to 1 V.*/
:TRIGger:LEVel? ATRigger /*Queries the Trig A level. The query
returns 1.0000000000E+00.*/
3.14.5 :TRIGger:MODE
Syntax
: TRIGger :MODE <mode>|, < trigger>]
: TRIGger :MODE? [< trigger>]
Description
Sets or queries the trigger timing (Sync or Async) used when an external trigger
source is being used.
Parameter
Name Type Range Default
<mode> Discrete {SYNChronous|ASYNchronous} | ASYNchronous
<trigger> Discrete {ATRigger|BTRigger} ATRigger
Remarks
«  SYNChronous triggering slows the trigger clock rate to provide a longer setup
time, making it easier to align timing events between instruments. This is the
recommended trigger type when using the Sync Clock Out to synchronize with
external devices.
«  ASYNchronous triggering provides the smallest delay between the trigger event
and starting the waveform playout. This is the fastest triggering type.
. If [<trigger>] is omitted, it is interpreted as ATRigger.
Return Format
The query returns SYNC or ASYN.
Examples
:TRIGger:MODE SYNChronous,ATRigger /*Sets the trigger timing for
Trig A to synchronous.*/
:TRIGger:MODE? ATRigger /*Queries the trigger timing for Trig A.
The query returns SYNC.*/
3.14.6 :TRIGger:SLOPe
Syntax

:TRIGger : SLOPe <s/ope>|,<trigger>]
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3.15.1

:TRIGger : SLOPe? [< trigger>]
Description

Sets or queries the polarity of the external trigger slope.

Parameter
Name Type Range Default
<slope> Discrete {POSitive|NEGative} POSitive
<trigger> Discrete {ATRigger|BTRigger} ATRigger
Remarks

«  POSitive specifies a trigger on the "rising edge" of the external trigger input
level ( ).

«  NEGative specifies a trigger on the "falling edge" of the external trigger input
level.

. If [<trigger>] is omitted, it is interpreted as ATRigger.

Return Format

The query returns POS or NEG.

Examples

:TRIGger:SLOPe POSitive,ATRigger /*Selects the rising edge for
Trigger A.*/

:TRIGger:SLOPe? ATRigger /*Queries the external Trigger A slope.
The query returns POS.*/

:WLISt Commands

:WLISt commands are used to query waveform parameters in waveform list or create
new waveforms in Table Editor.

:WLISt:LAST?

Syntax

:WLISt:LAST?

Description

Queries the name of the most recently added waveform in the waveform list.
Parameter

None.
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Remarks

None.

Return Format

The query returns strings.
Example

:WLISt:LAST? /*Queries the name of the last waveform added. For
example, the query might return wave 1.*/

:WLISt:LIST?

Syntax

:WLISt:LIST?

Description

Queries all waveform names in the waveform list.
Parameter

None.

Remarks

None.

Return Format

The query returns a string, for example, wave 1,wave 2,wave 3.
Examples

:WLISt:LIST? /*Queries a list of all waveform names in the waveform
list. The query might return wave 1,wave 2,wave 3.*/

:WLISt:NAME?

Syntax
:WLISt:NAME? </ndex>
Description

Queries the waveform name at the position specified by the index value in the
waveform list.

Parameter
Name Type Range Default
<index> Integer NR1 -
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3.154

3.15.5

Remarks
You can use to query the number of waveforms in waveform list.
Return Format

The query returns a string. For example, the query might return wave 2. If no
waveform exists at the specified position, the query returns a null string.

Examples

:WLISt:NAME? 2 /*Queries the name of the second waveform in the
waveform list. The query might return wave 2.*/

:WLISt:SIZE?

Syntax

:WLISt:SIZE?

Description

Queries the number of waveforms in waveform list.
Parameter

None.

Remarks

None.

Return Format

The query returns an integer, for example, 7.
Examples

:SLISt:SIZE? /*Queries the total number of waveforms in waveform
list. The query might return 7.%*/

:WLISt:WAVeform:CYCLe?

Syntax
:WLISt:WAVeform:CYCLe? <wfm name>
Description

Queries the Cycles value (number of times the waveform repeats) of the named
waveform.
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Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
Remarks

This command is available for Sine, Square, and Triangle.
Return Format

The query returns the value in scientific notation. For example, the query might return
2.4000000000E+03, indicating that the Cycles value is 2400.

Examples

:WLISt:WAVeform:CYCLe? Wave /*Queries the Cycles value of the
waveform named "Wave". The query might return 2.4000000000E+03.*/

3.15.6  :WLISt:WAVeform:DATA

Syntax

:WLISt:WAVeform:DATA <wfm name>,<startindex>,<size>,< block data>

:WLISt:WAVeform:DATA? <wfm name>|[, <startindex>|,<size>]]
Description

Sets or queries the waveform data.

Parameter
Name Type Range Default
<wfm _name> | ASCII string Available waveform name -
<startindex> Integer Refer to -
<size> Integer Refer to -
<block data> LEIEE:S&Z Refer to -
Remarks

«  You can use this command to set or query a total number of <size> points
starting from <startindex>. startindex+size-1 < waveform length. The minimum
<size> is 1.

. <block data> is used to set the waveform data. The data is transferred in the
format of TMC header+waveform data point. The TMC header is in #NXXXXX

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved. 191



AWG Commands
EN

format; wherein, # is the TMC header identifier; N following # represents the
length of the character string which describes the waveform length; the length of
the waveform data points is expressed in ASCII strings. For example, the data
read for one time is #9000000200XXXX.... It indicates the 9 bytes are used to
describe the data length. 000000200 indicates the length of waveform data, that
is, 200 bytes.

+  You can use to set or query the Marker
data.

¢ When the waveform is IQ wave, please use
and to set or query the | data and Q data respectively.

Return Format

The query returns a binary stream.

Examples
:WLISt:WAVeform:DATA Wave, 1,100, #9000000200xxxx... /*Edits the data
of the waveform named "Wave". The data size is 100 (200 bytes) and

the start index is 1 (the first point).*/
:WLISt:WAVeform:DATA? Wave, 1,100 /*Queries the data of the waveform
named "Wave". The data size is 100 and the start index is 1.%*/

3.15.7 :WLISt:WAVeform:DATA:I

Syntax

:WLISt:WAVeform:DATA:I <wfm name>,<startindex>,<size>,<block data>

:WLISt:WAVeform:DATA:I? <wfm name>| <startindex>|,<size>]]
Description

Sets or queries | data.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
<startindex> |Integer Refer to -
<size> Integer Refer to -
<block_data> LEIEE::S&Z Refer to -
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Remarks

«  You can use this command to set or query a total number of <size> points
starting from <startindex>. startindex+size-1 < waveform length. The minimum
<size> is 1.

. <block_data> is used to set the waveform data. The data is transferred in the
format of TMC header+waveform data point. The TMC header is in #NXXXXX
format; wherein, # is the TMC header identifier; N following # represents the
length of the character string which describes the waveform length; the length of
the waveform data points is expressed in ASCII strings. For example, the data
read for one time is #9000000200XXXX.... It indicates the 9 bytes are used to
describe the data length. 000000200 indicates the length of waveform data, that
is, 200 bytes.

You can use to set or query the Marker
data.

You can use to set or query the real waveform data.

Return Format
The query returns a binary stream.
Examples

:WLISt:WAVeform:DATA:I Wave,1,100,#9000000200xxxx... /*Edits the I
data of the waveform named "Wave". The data size is 100 (200 bytes)
and the start index is 1 (the first point).*/
:WLISt:WAVeform:DATA:I? Wave, 1,100 /*Queries the I data of the
waveform named "Wave". The data size is 100 and the start index is
1%/

:WLISt:WAVeform:DATA:Q

Syntax

:WLISt:WAVeform:DATA:Q <wfm name>,<startindex>,<size>,< block data>
:WLISt:WAVeform:DATA:Q? <wfm name>|[, <startindex>|, < size>]]
Description

Sets or queries Q data.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
<startindex>  |Integer Refer to -
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Name Type Range Default
<size> Integer Refer to -
IEEE 488.2
<block data> |0 Refer to -
Remarks

«  You can use this command to set or query a total number of <size> points
starting from <startIndex>. startindex+size-1 < waveform length. The minimum
<size> is 1.

. <block data> is used to set the waveform data. The data is transferred in the
format of TMC header+waveform data point. The TMC header is in #NXXXXX
format; wherein, # is the TMC header identifier; N following # represents the
length of the character string which describes the waveform length; the length of
the waveform data points is expressed in ASCII strings. For example, the data
read for one time is #9000000200XXXX.... It indicates the 9 bytes are used to
describe the data length. 000000200 indicates the length of waveform data, that

is, 200 bytes.

You can use to set or query the Marker
data.

You can use to set or query the real waveform data.

Return Format

The query returns a binary stream.

Examples
:WLISt:WAVeform:DATA:Q Wave,1,100,#9000000200xxxx... /*Edits the Q
data of the waveform named "Wave". The data size is 100 (200 bytes)

and the start index is 1 (the first point).*/
:WLISt:WAVeform:DATA:Q? Wave, 1,100 /*Queries the Q data of the
waveform named "Wave". The data size is 100 and the start index is
1.%/

:WLISt:WAVeform:DELete

Syntax
:WLISt:WAVeform:DELete < Wfm>
Description

Deletes a single waveform from the waveform list.

194

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



EN

AWG Commands

3.15.10

3.15.11

Parameter

Name Type Range

Default

<wfm> ASCII string Available waveform name

Remarks

If the deleted waveform is currently loaded into the channel, it is unloaded when this

command is executed.
Return Format
None.

Examples

:WLISt:WAVeform:DELete Wave /*Deletes the waveform named "Wave"

from the waveform list.*/

:WLISt:WAVeform:DELete:ALL

Syntax

:WLISt:WAVeform:DELete:ALL
Description

Deletes all waveforms from the waveform list.
Parameter

None.

Remarks

None.

Return Format

None.

Example

:WLISt:WAVeform:DELete:ALL /*Deletes all waveforms.*/

:WLISt:WAVeform:DURation?

Syntax
:WLISt:WAVeform:DURation? <wfm name>
Description

Queries the duration of the named waveform.
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Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -

Remarks
This command is available for DC and Noise.
Return Format

The query returns the duration in scientific notation. For example, the query may
return 2.4000000000E-06, indicating that the duration is 2.4 ps.

Examples

:WLISt:WAVeform:DURation? Wave /*Queries the duration of the
waveform named "Wave". The query might return 2.4000000000E-06.%*/

:WLISt:WAVeform:DUTY?

Syntax
:WLISt:WAVeform:DUTY? <wfm name>
Description

Queries the duty cycle of the named waveform.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -

Remarks
This command is available only for square wave.
Return Format

The query returns a real number. For example, the query might return 50.000000,
indicating that the duty cycle is 50%.

Examples

:WLISt:WAVeform:DUTY? Wave /*Queries the duty cycle of the waveform
named "Wave". The query might return 50.000000.*/
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:WLISt:WAVeform:FREQuency?

Syntax

:WLISt:WAVeform: FREQuency? <wfm name>

Description

Queries the frequency of the named waveform.

Parameter

Name

Type

Range

Default

<wfm_name>

ASCII string

Available waveform name

Remarks

This command is available for Sine, Square, and Triangle.

Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E+09, indicating that the frequency is 1 GHz.

Examples

:WLISt:WAVeform: FREQuency? Wave /*Queries the frequency of the

waveform named

"Wave".

The query might return

:WLISt:WAVeform:HIGH?

1.0000000000E+09.*/

Syntax

:WLISt:WAVeform:HIGH? <mdthanm»

Description

Queries the high voltage level of the specified waveform.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -

Remarks

This command is not available for DC.

Return Format

The query returns a real number. For example, the query might return 0.250000,
indicating that the high voltage level is 0.25 V.
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Examples

:WLISt:WAVeform:HIGH? Wave /*Queries the high voltage level of the
waveform named "Wave". The query might return 0.250000.*/

:WLISt:WAVeform:LENGth?

Syntax
:WLISt:WAVeform:LENGth? <wfm name>
Description

Queries the number of data points (not bytes) of the specified waveform in the
waveform list.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
Remarks
None.

Return Format

The query returns the value in scientific notation. For example, the query might return
5.0000000000E+03, indicating that the waveform contains 5000 data points.

Examples

:WLISt:WAVeform:LENGth? Wave /*Queries the number of data points of
the waveform named "Wave". The query might return 5.0000000000E
+03.%*/

:WLISt:WAVeform:LMAXimum?

Syntax

:WLISt:WAVeform: LMAXimum?

Description

Queries the maximum number of waveform sample points allowed.
Parameter

None.

Remarks

None.
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Return Format
The query returns an integer 1610612736.
Examples
:WLISt:WAVeform:LMAXimum? /*Queries the maximum number of waveform
sample points allowed. The query returns 1610612736.%*/
3.15.17 :WLISt:WAVeform:LMINimum?
Syntax
:WLISt:WAVeform: LMINimum?
Description
Queries the minimum number of waveform sample points required for a valid
waveform.
Parameter
None.
Remarks
None.
Return Format
The query returns an integer 2400.
Examples
:WLISt:WAVeform:LMINimum? /*Queries the minimum number of waveform
sample points required. The query returns 2400.%*/
3.15.18 :WLISt:WAVeform:LOW?

Syntax
:WLISt:WAVeform:LOW? <wfim name>
Description

Queries the low voltage level of the specified waveform.

Parameter
Name Type Range Default
<wfm_name> | ASClI string Available waveform name -
Remarks

This command is not available for DC.
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Return Format

The query returns a real number. For example, the query might return -0.250000,
indicating that the low voltage level is -0.25 V.

Examples

:WLISt:WAVeform:LOW? Wave /*Queries the low voltage level of the
waveform named "Wave". The query might return -0.250000.%*/

:WLISt:WAVeform:LOOPwidth?

Syntax
:WLISt:WAVeform:LOOPwidth? <wfm name>
Description

Queries the loop width of the named waveform (Sinc).

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
Remarks
None.

Return Format

The query returns a real number. For example, the query might return 50.000000,
indicating that the loop width is 50%.

Examples

:WLISt:WAVeform:LOOPwidth? Wave /*Queries the loop width of the
waveform named "Wave". The query might return 50.000000.%*/

:WLISt:WAVeform:MARKer[<n>]:DATA

Syntax

:WLISt:WAVeform:MARKer [</7>] :DATA
<wfm_name> < startindex>,< size>,< block data>

:WLISt:WAVeform:MARKer [</7>] :DATA? <Wfm name>|[, < startindex>|, < size>]]
Description

Sets or queries the Marker data.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<wfm_name> | ASClII string Available waveform name -
<startindex> Integer Refer to -
<size> Integer Refer to -
<block data> LEIEIZ:S&Z Refer to -

Remarks

«  You can use this command to set or query a total number of <size> points
starting from <startindex>. startindex+size-1 < waveform length. The minimum
<size> is 1.

. <block data> is used to set the Marker data. The data is transferred in the
format of TMC header+waveform data point. The TMC header is in #NXXXXX
format; wherein, # is the TMC header identifier; N following # represents the
length of the character string which describes the marker length; the length of
the marker data points is expressed in ASCII strings. For example, the data read
for one time is #90000000208000.... It indicates the 9 bytes are used to describe
the data length. 000000020 indicates the length of marker data, that is, 20 bytes.
8000...indicates that the first Marker is high level (80) and the second Marker is
low level (00).

You can use to set or query the real waveform data.

. When the waveform is IQ wave, you can use
and to set or query the | data and Q data respectively.

Return Format

The query returns a binary stream.

Examples
:WLISt:WAVeform:MARKerl:DATA Wave,1,20,#9000000020xxxx... /*Edits
the markerl data of the waveform named "Wave". The data size is 20

(20 bytes) and the start index is 1 (the first point).*/
:WLISt:WAVeform:MARKerl:DATA? Wave,1l,20 /*Queries the markerl data
of the waveform named "Wave". The data size is 20 and the start
index is 1.%*/
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:WLISt:WAVeform:MIQ

Syntax

:WLISt:WAVeform:MIQ </ wfm name>,<Q wfm name>[,<iq name>]

Description

Creates an |IQ waveform from two real waveforms.

Parameter
Name Type Range Default
<l wfm_name> | ASCII string Available waveform name -
<Q wfm_name> |ASCII string Available waveform name -
<ig_name> ASCII string Available waveform name -
Remarks

e The selected | wave and Q wave should be of equal length.

. <l wfm_name> is the name of the | component. <Q wfm_name> is the name of
the Q component. <iqg_name> specifies the name of the created 1Q waveform. If
<ig_name> is omitted, the name of the IQ wave is created based on that of the |

component.
Return Format
None.

Examples

:WLISt:WAVeform:MIQ Wavel,Wave2,WaveIQ /*Creates an IQ waveform
named "WaveIQ" using "Wavel" as the I component and "Wave2" as the

Q component.*/

:WLISt:WAVeform:NEW

Syntax

:WLISt:WAVeform:NEW < wfm name>,<size>[, < format>]

Description

Create a new waveform in Table Editor.
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Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
<size> Integer 2400 to 1610612736 -
<format> Discrete {REAL|IQ} REAL
Remarks
<wfm_name> specifies the name of the new waveform. <size> specifies the number
of sample points. <format> specifies the type of the created waveform.
*  REAL creates real waveforms.
«  1Qcreates IQ waveforms.
By default, the sample data of the waveform created by this command is 0. You can
use to set the real data,
and / to set the 1/Q data.
Return Format
None.
Examples
:WLISt:WAVeform:NEW Wave,2400,REAL /*Creates a new real waveform
named "Wave" with 2400 sample points.*/
3.15.23 :WLISt:WAVeform:PEAKpos?

Syntax

:WLISt:WAVeform:PEAKpos? <Wwfm name>

Description

Queries the Peak Position for the specified waveform (Sinc).

Parameter
Name Type Range Default
<wfm_name> | ASClI string Available waveform name -

Remarks

None.
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3.15.25

Return Format

The query returns a real number. For example, the query might return 50.000000,
indicating that the peak position is 50%.

Examples

:WLISt:WAVeform:PEAKpos? Wave /*Queries the peak position for the
waveform named "Wave". The query might return 50.000000.%*/

:WLISt:WAVeform:PHASe?

Syntax
:WLISt:WAVeform:PHASe? <wfm name>
Description

Queries the phase of the named waveform.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
Remarks

This command is available for Sine, Square, and Triangle.
Return Format

The query returns a real number. For example, the query might return 90.000000,
indicating that the phase is 90°.

Examples

:WLISt:WAVeform:PHASe? Wave /*Queries the phase of the waveform
named "Wave". The query might return 90.000000.*/

:WLISt:WAVeform:SRATe?

Syntax
:WLISt:WAVeform:SRATe? <wfm name>
Description

Queries the sample rate of the specified waveform in the waveform list.

204

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AWG Commands

EN
Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
Remarks
None.
Return Format
The query returns the sample rate in scientific notation. For example, the query might
return 5.0000000000E+09, indicating the sample rate is 5 GSa/s.
Examples
:WLISt:WAVeform:SRATe? Wave /*Queries the sample rate of the
waveform named "Wave". The query might return 5.0000000000E+09.*/
3.15.26 :WLISt:WAVeform:SYMM?

Syntax
:WLISt:WAVeform:SYMM? <wfm name>
Description

Queries the symmetry of the named waveform (Triangle).

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -

Remarks
This command is available only for Triangle waveforms.
Return Format

The query returns a real number. For example, the query might return 50.000000,
indicating that the symmetry is 50%.

Examples

:WLISt:WAVeform:SYMM? Wave /*Queries the symmetry of the waveform
named "Wave". The query might return 50.000000.*/
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:WLISt:WAVeform:TSTamp?

Syntax
:WLISt:WAVeform:TSTamp? <Wwfm name>
Description

Queries the timestamp of the named waveform.

Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -
Remarks

The command queries the timestamp that indicates when the waveform was created
or last modified. The timestamp is updated whenever the waveform is created
(added) or changed.

Return Format

The query returns the timestamp as a string in the form of "yyyy-ll-dd hh:mm:ss".
Where:

« yyyy refers to a four-digit year number.

« Il refers to two-digit month number.

« dd refers to two-digit day number in the month.
« hh refers to two-digit hour number.

« mm refers to two-digit minute number.

« ss refers to two-digit second number.
Examples

:WLISt:WAVeform:TSTamp? Wave /*Queries the timestamp of the
waveform named "Wave". The query might return 2022-01-18 11:05:21.*/

:WLISt:WAVeform:TYPE?

Syntax
:WLISt:WAVeform:TYPE? <wfm name>
Description

Queries the type of the named waveform.
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Parameter
Name Type Range Default
<wfm_name> | ASCII string Available waveform name -

Remarks
None.

Return Format

The query returns REAL (real waveform) or 1Q (IQ waveform).

Examples

:WLISt:WAVeform:TYPE? Wave /*Queries the type of the waveform named
"Wave". The query returns REAL.*/
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4 AFG Commands

This chapter introduces the syntax, functions, parameters, and usage of each
DG70000 (AFG) command. For commands related to system settings, please refer to

CAUTION

1. Unless otherwise specified, the descriptions in this manual take the four-channel
model DG70004 as an example.

2. For the parameter setting command (time, frequency, amplitude, etc.), the instrument
can only recognize the numbers, unable to recognize the unit sent together with them.
For the default units of various parameters, refer to the descriptions for the specified

command.

4.1 :CLOCk Commands

:CLOCk commands are used to set and query information related to the clock.

411 :CLOCk:ROSCillator:SOURce

Syntax

:CLOCk:ROSCillator:SOURce <source>

:CLOCk:ROSCillator:SOURce?
Description

Sets or queries the clock source in AFG mode.

Parameter
Name Type Range Default
<source> Discrete {INTernal|EXTernal} INTernal
Remarks
. INTernal sets the clock source to internal reference clock.

. EXTernal sets the clock source to external reference clock. The instrument
accepts external clock source input from the rear-panel [EXT REF IN] connector.

Return Format

The query returns INT or EXT.
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Examples

:CLOCk:ROSCillator:SOURce EXTernal /*Sets the clock source in AFG
mode to external reference clock.*/

:CLOCk:ROSCillator:SOURce? /*Queries the clock source in AFG mode.
The query returns EXT.*/

4.2 :OUTPut Commands

:OUTPut commands are used to set and query the channel outputs.

4.2.1 :OUTPut:STATe:OFF

Syntax

:OUTPut:STATe:OFF <state>

:OUTPut:STATe:OFF?
Description

Sets or queries the OFF state of all channels' outputs.

Parameter
Name Type Range Default
<state> Bool {0|1|OFF|ON} -
Remarks

1 or ON turns off all channel outputs. 0 or OFF turns on all channel outputs.
Return Format

The query returns 0 or 1.

Examples

:OUTPut:STATe:OFF 1 /*Turns off all channels.*/
:OUTPut :STATe:0FF? /*Queries whether all channels are turned off.
The query returns 1.%*/

4.2.2 :OUTPut[<n>]:CHAN:INVerted

Syntax

:OUTPut [</7>] : CHAN: INVerted <polarity>

:OUTPut [</>] :CHAN: INVerted?
Description

Sets or queries the waveform invert on/off state in the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<polarity> Bool {0|1|ON|OFF} 0
Remarks

» 0 or OFF sets the output mode to normal while 1 or ON sets the output mode to
inverted. The waveform is inverted relative to the offset voltage.

. [<n>] determines the channel number. If omitted, interpreted as 1.
Return Format

The query returns 0 or 1.

Examples

:OUTPutl:CHAN:INVerted 1 /*Enables the waveform invert in CH1.*/
:OUTPutl:CHAN:INVerted? /*Queries the waveform invert on/off state
in CH1.*/

:OUTPut[<n>]:CHAN|[:STATe]

Syntax

:OUTPut [</>] :CHAN[ : STATe] <state>
:OUTPut [</7>] :CHAN|[ : STATe] ?
Description

Sets or queries the output state for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<state> Bool {0|1|OFF|ON} 0
Remarks

. 1 or ON enables the outputs for the specified channel while 0 or OFF disables
the outputs for the specified channel.

. When [<n>] is omitted, it is interpreted as 1.
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Return Format
The query returns 0 or 1.
Examples
:OUTPutl:CHAN:STATe 1 /*Enables the CH1 outputs.*/
:OUTPutl:CHAN:STATe? /*Queries the output state of CH1l. The query
returns 1.*/
4.2.4 :OUTPut[<n>]:CHAN:VOLLimit:HIGH
Syntax
:OUTPut [</7>] : CHAN:VOLLimit:HIGH </high>
:OUTPut[</7>] :CHAN:VOLLimit :HIGH?
Description
Sets or queries the high limit value for output voltage for the specified channel.
Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
<high> Real -987.5mVto15V 250 mV
Remarks
«  Voltage limit high value > high level setting value.
. [<n>] determines the channel number. If omitted, interpreted as 1.
Return Format
The query returns the value in scientific notation. For example, the query may return
1.5000000000E-01, indicating that the high limit value is 150 mV.
Examples
:OUTPutl:CHAN:VOLLimit:HIGH 0.15 /*Sets the high limit to 150 mV
for CH1.*/
:OUTPutl:CHAN:VOLLimit:HIGH? /*Queries the high limit of CHl. The
query returns 1.5000000000E-01.*/
4.2.5 :OUTPut[<n>]:CHAN:VOLLimit:LOW

Syntax
:OUTPut [</7>] : CHAN: VOLLimit : LOW < /ow>

:OUTPut [</>] : CHAN: VOLLimit : LOW?
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Description

Sets or queries the low limit value for the specified channel.

4.2.6

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<low> Real -1.5V to 987.5 mV -250 mV
Remarks

«  Voltage limit low value < low level setting value.

. [<n>] determines the channel number. If omitted, interpreted as 1.

Return Format

The query returns the value in scientific notation. For example, the query may return
-1.5000000000E-01, indicating that the low limit value is -150 mV.

Examples

:OUTPutl:CHAN:VOLLimit:LOW -0.15 /*Sets the low level limit of CH1
to -150 mv.*/

:OUTPutl:CHAN:VOLLimit:LOW? /*Queries the low level limit of CHI.
The query returns -1.5000000000E-01.*/

:OUTPut[<n>]:CHAN:VOLLimit[:STATe]

Syntax

:OUTPut [</>] :CHAN:VOLLimit[:STATe] <state>
:OUTPut [</>] :CHAN:VOLLimit[:STATe]?
Description

Sets or queries the Voltage Limit on/off state for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<state> Bool {0|1|ON|OFF} 0
Remarks

e Turning on the Voltage Limit function will limit the high and low levels for the
specified channel. You can send
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and to set your desired limit values for high
and low level.

. [<n>] determines the channel number. If omitted interpreted as 1.
Return Format

The query returns 0 or 1.

Examples

:OUTPutl:CHAN:VOLLimit:STATe 1 /*Enables the Voltage Limit for
CH1.*/

:OUTPutl:CHAN:VOLLimit:STATe? /*Queries the Voltage Limit on/off
state of CH1. The query returns 1.*/

:SOURce Commands

:SOURce commands are used to set or query channel parameters.

The table below shows the frequency and period range for different waveforms in
AFG mode.

Table 4.8 The frequency and period range for basic wave

Function Frequency Range Period Range
Sine 1 uHz to 2 GHz 500 ps to 1000 ks
Square 1 pHz to 500 MHz 2 ns to 1000 ks
Ramp 1 pHz to 50 MHz 20 ns to 1000 ks
Pulse 1 uHz to 500 MHz 2 ns to 1000 ks
Noise N/A N/A

[:SOURce[<n>]]:BURSt

[:SOURce[<n>]]:BURSt:MODE

Syntax

[ : SOURce [</7>]] : BURSt :MODE < type>
[ :SOURce [</7>]] : BURSt:MODE?
Description

Sets or queries the burst type for the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {112|3|4} 1
<type> Discrete {TRIGgered|INFinity} TRIGgered
Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

When the output mode ( ) is set to Burst (BURSt),
you can use this command to set the burst type. DG70000 provides two options
including N-Cycle Burst and Infinite Burst.

+  TRIGgered: N-Cycle Burst (also called "triggered burst"). The instrument
outputs a waveform for specified number of cycles (burst count) each time
trigger is received. You can use sine, square, ramp, and pulse to create a N-
Cycle burst waveform.

e INFinity: Infinite Burst. It sets the cycles to "Infinite ", which results in a
continuous waveform once the instrument is triggered. You can use sine,
square, ramp, and pulse to create an Infinite burst waveform.

Return Format
The query returns TRIG or INF.
Examples

:SOURcel :BURSt:MODE INFinity /*Sets the burst type to Infinite for
CH1.*/

:SOURcel :BURSt:MODE? /*Queries the burst type for CHl. The query
returns INF.*/

4.3.1.2 [:SOURce[<n>]]:BURSt:NCYCles

Syntax

[ : SOURce [</7>]] :BURSt:NCYCles <cycles>
[ :SOURce [</7>]] :BURSt:NCYCles?
Description

Sets or queries the number of cycles to be output in N-Cycle Burst mode for the
specified channel.
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Parameter

Name Type Range Default

<n> Discrete {112|3|4} 1

1 to 500,000 (internal trigger)

<cycles> Integer 1

1 to 1,000,000 (manual trigger)

Remarks

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. In N-Cycle Burst mode ( ), the instrument outputs a
waveform for specified number of cycles (burst count) each time trigger is
received.

Return Format

The query returns an integer, for example, 500.

Examples

:SOURcel :BURSt:NCYCles 500 /*Sets the number of cycles to 500 for

CH1.*/

:SOURcel :BURSt:NCYCles? /*Queries the number of cycles for CHI.

The query returns 500.*/

4.3.1.3 [:SOURce[<n>]]:BURSt:TDELay

Syntax

[ : SOURce [</7>]] : BURSt: TDELay <delay>
[ : SOURce [</7>] ] :BURSt: TDELay?
Description

Sets or queries the Delay in N-Cycle Burst or Infinite Burst mode for the specified
channel.

Parameter

Name Type Range Default
<n> Discrete {112|3|4} 1
<delay> Real 0 ps to 500 s Os
Remarks

e The burst delay is only available for N-Cycle Burst and Infinite Burst mode with
manual trigger. It is defined as the duration from the time when the instrument
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receives the trigger signal to the time when it starts to output the N-Cycle or
Infinite burst.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E-01, indicating that the burst delay is 0.1 s.

Examples

:SOURcel :BURSt:TDELay 0.1 /*Sets the Burst Delay to 0.1 s for
CH1.*/

:SOURcel :BURSt:TDELay? /*Queries the Burst Delay for CH1. The
query returns 1.0000000000E-01.*/

[:SOURce[<n>]]:BURSt:IDLE

Syntax

[ : SOURce [</7>]] : BURSt: IDLE </d/e>
[ :SOURce[</7>]] :BURSt: IDLE?
Description

Sets or queries the Idle Level in Burst mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1|12|3]4} 1
<idle> Discrete {FPT|TOP|CENTer|BOTTom|USER} |FPT
Remarks

You have the following options:

«  FPT selects the level at the first point of the waveform as the idle level.

+  TOP selects the level at the top point of the waveform as the idle level.

«  CENTer selects the level at the center point of the waveform as the idle level.

«  BOTTom selects the level at the bottom point of the waveform as the idle level.

»  USER selects the level at the specified point of the waveform as the idle level.
You can use to self-define the idle level.

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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Return Format
The query returns FPT, TOP, CENT, BOTT, or USER.

Examples

:SOURcel:BURSt:IDLE TOP /*Sets the top point of the waveform as
the Idle Level for CH1 in Burst mode.*/

:SOURcel :BURSt:IDLE? /*Queries the Idle Level for CHI1 in Burst
mode. The query returns TOP.*/

[:SOURce[<n>]]:BURSt:IDLE:USER

Syntax

[ : SOURce [</7>] ] : BURSt: IDLE: USER <user>

[ : SOURce [</7>] ] : BURSt: IDLE: USER?

Description

Sets or queries the user-defined Idle Level in Burst mode for the specified channel.

Parameter

Name Type Range Default

<n> Discrete {112[3]4} 1

<user> Integer 0 to 65,535 -

Remarks

. When the Idle Level ( ) is set to User (USER), you can
use this command to self-define the idle level.

. If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format
The query returns an integer between 0 and 65,535.

Examples

:SOURcel:BURSt:IDLE:USER 5 /*Sets the fifth point as the Idle
Level for CH1 in Burst mode.*/

:SOURcel :BURSt:IDLE:USER? /*Queries the user-defined Idle Level in
Burst mode for CHl1. The query returns 5.%*/

[:SOURce[<n>]]:BURSt:INTernal:PERiod

Syntax
[ : SOURce [</7>]] :BURSt: INTernal:PERiod <period>

[ :SOURce [</>]] :BURSt:INTernal: PERiod?
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Description

Sets or queries Burst Period of internally-triggered N-Cycle bursts for the specified

channel.

Parameter

Name Type Range Default
<n> Discrete {112]3]4} 1
<period> Real 1 ps to 500 s 10 ms
Remarks

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

e The burst period is defined as the time from the start of a burst to the time
when the next burst starts.

e The burst period must satisfy the following formula: Burst Period > Burst
Count/Waveform Frequency+1 ps.

. If the burst period is too short, the instrument will automatically increase it to
output with the specified burst count.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E-01, indicating that the burst period is 0.1 s.

Examples

:SOURcel :BURSt:INTernal:PERiod 0.1 /*Sets the Burst Period of
internally-triggered N-Cycle bursts to 0.1 s for CH1.*/
:SOURcel :BURSt: INTernal :PERiod? /*Queries the Burst Period of
internally-triggered N-Cycle bursts for CHl. The query returns
1.0000000000E-01.*/

4.3.1.7 [:SOURce[<n>]]:BURSt:TRIGger:SOURce

Syntax

[ : SOURce [</7>] ] : BURSt: TRIGger: SOURce <source>
[ : SOURce [</7>] ] : BURSt: TRIGger: SOURce?
Description

Sets or queries the trigger source in N-Cycle Burst mode for the specified channel.
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Name Type Range Default
<n> Discrete {112|3|4} 1
<source> Discrete {INTernal|[ MANual} INTernal
Remarks

Both "Internal” and "Manual” trigger are available for the N-Cycle burst.

«  INTernal: Internal trigger, only available for the N-Cycle burst. When internal
trigger is selected, the instrument only outputs a burst of the specified cycles
and the burst frequency is determined by the Burst Period
( ). After completing the specified number
of cycles, the instrument stops and waits for the next trigger event.

¢ MANual: Manual trigger. The instrument initiates a burst immediately each
time you click or tap the Manual Trig key or send the manual trigger command
( ). The trigger is ignored if the
selected channel output is not enabled.

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns INT or MAN.

Examples

:SOURcel :BURSt : TRIGger: SOURce MANual /*Sets the trigger source to
manual trigger in N-Cycle Burst mode for CH1l.*/

:SOURcel :BURSt : TRIGger:SOURce? /*Queries the trigger source in N-
Cycle Burst mode for CHl1l. The query returns MAN.*/

4.3.1.8 [:SOURce[<n>]]:BURSt:TRIGger[:IMMediate]

Syntax
[ : SOURce [</7>] ] : BURSt: TRIGger[ : IMMediate]
Description

Generates a trigger event immediately. This command functions the same as clicking
or tapping the manual trigger button.

Parameter
Name Type Range Default
<n> Discrete {112]3]4} 1
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Remarks

If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

None.

Examples

None.

[:SOURce[<n>]]:FREQuency

[:SOURce[<n>]]:FREQuency:CENTer

Syntax

[ : SOURce [</7>]] : FREQuency : CENTer < frequency>
[ : SOURce [</7>] ] : FREQuency : CENTer?
Description

Sets or queries the Center Frequency in Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<frequency> Real Refer to 550 Hz
Remarks

«  The instrument can sweep sine, square, and ramp. The available center
frequency depends on the selected carrier wave type.

- Sine: 1 yHz to 1 GHz
- Square: 1 yHz to 500 MHz
- Ramp: 1 pHz to 50 MHz

»  You can set the sweep frequency boundaries using the center frequency and
frequency span ( ). The center frequency and
frequency span differs for different waves. Also, they are limited to each other.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. Center Frequency=(Start Frequency+Stop Frequency)/2. Frequency Span=Stop
Frequency-Start Frequency.
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. Modifying the "Center Frequency" enables the instrument to sweep from the
specified "Start Frequency". The output waveform may have its amplitude
characteristics changed when sweeping over a wide frequency range.

Return Format

The query returns the value in scientific notation. For example, the query might
return 5.0000000000E+02, indicating that the center frequency is 500 Hz.

Examples

:SOURcel : FREQuency:CENTer 500 /*Sets the Center Frequency to 500
Hz for CH1.*/

:SOURcel : FREQuency:CENTer? /*Queries the Center Frequency for CHIL.
The query returns 5.0000000000E+02.*/

4.3.2.2 [:SOURce[<n>]]:FREQuency:SPAN

Syntax

[ : SOURce [</7>]] : FREQuency : SPAN < frequency>
[ : SOURce [</7>] ] : FREQuency : SPAN?
Description

Sets or queries the Frequency Span in Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<frequency> Real Refer to 900 Hz
Remarks

«  You can set the sweep frequency boundaries using the center frequency
( ) and frequency span. The center frequency
and frequency span differs for different waves. Also, they are limited to each
other. Define the maximum start/stop frequency as Fy,,x and the minimum
start/stop frequency as Fpin. Fm=( Fmax-Fmin )/2. The frequency span is affected
by the center frequency: when Center Frequency < F, the Frequency Span is
+2x(Center Frequency-Fnin); when Center Frequency > F,,, the Frequency Span
is £2x(Fmax-Center Frequency).

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

e The instrument can sweep sine, square, and ramp.

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved. 221




AFG Commands
EN

. Center Frequency=(Start Frequency+Stop Frequency)/2. Frequency Span=Stop
Frequency-Start Frequency.

«  Modifying the "Frequency Span" enables the instrument to sweep from the
specified "Start Frequency". The output waveform may have its amplitude
characteristics changed when sweeping over a wide frequency range.

Return Format

The query returns the value in scientific notation. For example, the query might
return 8.0000000000E+02, indicating that the frequency span is 800 Hz.

Examples

:SOURcel : FREQuency:SPAN 800 /*Sets the Frequency Span to 800 Hz
for CH1.*/

:SOURcel : FREQuency: SPAN? /*Queries the Frequency Span for CH1. The
query returns 8.000000000E+02.*/

4.3.2.3 [:SOURce[<n>]]:FREQuency:STARt

Syntax

[ : SOURce [</7>]] : FREQuency : STARt < frequency>
[ : SOURce [</7>] ] : FREQuency : STARt?
Description

Sets or queries the Start Frequency in Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1|12|3]4} 1
<frequency> Real Refer to 100 Hz
Remarks

«  The instrument can sweep sine, square, and ramp. The available start frequency
depends on the selected carrier wave type.
- Sine: 1 yHz to 1 GHz
- Square: 1 yHz to 500 MHz
- Ramp: 1 pHz to 50 MHz

«  The start frequency and stop frequency ( ) set the
sweep's upper and lower frequency bounds. The sweep begins at the start
frequency, sweeps to the stop frequency, and then resets back to the start
frequency. To sweep up in frequency, set the start frequency less than the stop
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frequency; to sweep down in frequency, set the opposite relationship. To sweep

in a fixed frequency, set the same start frequency and stop frequency.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. Center Frequency=(Start Frequency+Stop Frequency)/2. Frequency Span=Stop

Frequency-Start Frequency.

. Modifying the "Start Frequency" enables the instrument to sweep from the
specified "Start Frequency". The output waveform may have its amplitude
characteristics changed when sweeping over a wide frequency range.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E+02, indicating that the start frequency is 100 Hz.

Examples

:SOURcel : FREQuency:STARt 100 /*Sets the Start Frequency to 100 Hz
for CHL1.*/

:SOURcel : FREQuency: STARt? /*Queries the Start Frequency for CHL.
The query returns 1.0000000000E+02.%*/

[:SOURce[<n>]]:FREQuency:STOP

Syntax

[ : SOURce [</7>] ] : FREQuency : STOP < frequency>
[ : SOURce [</7>] ] : FREQuency : STOP?
Description

Sets or queries the Stop Frequency in Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<frequency> Real Refer to 1 kHz
Remarks

«  The instrument can sweep sine, square, and ramp. The available stop frequency

depends on the selected carrier wave type.
- Sine: 1 yHz to 1 GHz

- Square: 1 yHz to 500 MHz

- Ramp: 1 pyHz to 50 MHz

«  The start frequency ( ) and stop frequency set
the sweep's upper and lower frequency bounds. The sweep begins at the start
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frequency, sweeps to the stop frequency, and then resets back to the start
frequency. To sweep up in frequency, set the start frequency less than the stop
frequency; to sweep down in frequency, set the opposite relationship. To sweep
in a fixed frequency, set the same start frequency and stop frequency.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
. Center Frequency=(Start Frequency+Stop Frequency)/2. Frequency Span=Stop
Frequency-Start Frequency.

. Modifying the "Stop Frequency" enables the instrument to sweep from the
specified "Start Frequency". The output waveform may have its amplitude
characteristics changed when sweeping over a wide frequency range.

Return Format

The query returns the value in scientific notation. For example, the query might
return 9.0000000000E+02, indicating that the stop frequency is 900 Hz.

Examples

:SOURcel : FREQuency:STOP 900 /*Sets the Stop Frequency to 900 Hz
for CH1.*/

:SOURcel : FREQuency: STOP? /*Queries the Stop Frequency for CH1. The
query returns 9.0000000000E+02.*/

4.3.2.5 [:SOURce[<n>]]:FREQuency|[:FIXed]

Syntax

[ : SOURce [</7>] ] : FREQuency [ : FIXed] < frequency>
[ : SOURce [</7>] ] : FREQuency [ : FIXed] ?
Description

Sets or queries the Frequency of basic wave for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<frequency> Real Refer to 1 kHz
Remarks

«  For the frequency available for different waves, please refer to

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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«  When the wave type is changed, the instrument still uses the frequency if the
frequency is valid. Otherwise, the instrument automatically sets the frequency
as the upper limit for the new wave type.
Return Format
The query returns the value in scientific notation. For example, the query might
return 8.0000000000E+03, indicating that the frequency is 8 kHz.
Examples
:SOURcel : FREQuency:FIXed 8000 /*Sets the Frequency of basic wave
to 8 kHz for CH1.*/
:SOURcel :FREQuency:FIXed? /*Queries the Frequency of basic wave
for CH1. The query returns 8.000000000E+03.*/
4.3.3 [:SOURce[<n>]]:FUNCtion:SQUare:DCYCle

Syntax

[ : SOURce [</7>] ] : FUNCtion:SQUare:DCYCle <percent>
[ :SOURce[</7>]] : FUNCtion:SQUare:DCYCle?
Description

Sets or queries the Duty Cycle percentage of Square wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<percent> Real 0.001% to 99.999% 50%
Remarks

. Duty cycle represents the amount of time per period

( ) that the square wave is at a high level. The Duty
Cycle is affected by Period: (500 ps/Period)*100 < Duty Cycle < (1-500 ps/
Period)*100

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return
4.5000000000E+01, indicating that the duty cycle is 45%.

Examples

:SOURcel :FUNCtion:SQUare:DCYCle 45 /*Sets the Duty Cycle of Square
wave to 45% for CH1.*/
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4.3.4

4.3.5

:SOURcel :FUNCtion:SQUare:DCYCle? /*Queries the Duty Cycle of Square
wave for CH1. The query returns 4.5000000000E+01.*/

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

Syntax

[ :SOURce [</>]] : FUNCtion:RAMP:SYMMetry <Symm>
[ : SOURce [</7>] ] : FUNCtion:RAMP: SYMMetry?
Description

Sets or queries Symmetry of the Ramp for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
<symm> Real 0% to 100% 50%
Remarks

«  Symmetry is defined as the percentage of the amount of time Ramp wave is
rising in the period ( )-

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns the value in scientific notation. For example, the query might return
5.5000000000E+01, indicating that the symmetry is 55%.

Examples

:SOURcel :FUNCtion:RAMP:SYMMetry 55 /*Sets the Symmetry of Ramp to
55% for CH1.*/

:SOURcel :FUNCtion:RAMP:SYMMetry? /*Queries the Symmetry of Ramp for
CH1. The query returns 5.5000000000E+01.*/

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

Syntax

[ : SOURce [</7>] ] :MODE : FUNCtion < func>
[ : SOURce [</7>] ] :MODE : FUNCtion?
Description

Sets or queries the output mode in AFG mode.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<func> Discrete {S%ELCA}BURStIMODUIationl BASic
Remarks

+  BASic sets the output mode to Continuous mode.

. BURSt sets the output mode to Burst mode.

¢ MODulation sets the output mode to Modulation mode.

+  SWEep sets the output mode to Sweep mode.

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns BAS, BURS, MOD, or SWE.

Examples

:SOURcel :MODE: FUNCtion BURSt /*Sets the output mode to Burst mode

for CH1 in AFG mode.*/

:SOURcel :MODE:FUNCtion? /*Queries the output mode for CH1 in AFG

mode. The query returns BURS.*/

4.3.6 [:SOURce[<n>]][:MOD]

4.3.6.1 [:SOURce[<n>]]1[:MOD]:AM:DEPTh

Syntax
[ : SOURce [</7>]] [ :MOD] : AM: DEPTh <depth>
[ : SOURce[</7>]] [ :MOD] : AM:DEPTh?

Description

Sets or queries the AM Modulation Depth for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1|12|3|4} 1
<depth> Real 0% to 120% 100%
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4.3.6.2

Remarks

. Modulation depth is a percentage that represents the amplitude variation. At
0% depth, the amplitude is one-half of the carrier's amplitude setting. At 100%
depth, the amplitude is identical to the carrier's amplitude setting.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 5.0000000000E+01, indicating that the AM modulation depth is 50%.

Examples

:SOURcel :MOD:AM:DEPTh 50 /*Sets the AM Modulation Depth to 50% for
CH1.*/

:SOURcel :MOD:AM:DEPTh? /*Queries the AM Modulation Depth for CHI.
The query returns 5.0000000000E+01.%*/

[:SOURce[<n>]][:MOD]:AM:DSSC[:STATe]

Syntax

[ :SOURce[</7>]] [ :MOD] : AM:DSSC|[ : STATe] <sfate>
[ : SOURce[</7>]] [:MOD] : AM:DSSC[ : STATe] ?
Description

Sets or queries the on/off state of DSSC function for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112]3]4} 1
<state> Discrete {ON|1|OFF|0} 0
Remarks

. DG70000 supports two forms of amplitude modulation, "Normal” and Double
Sideband Suppressed Carrier (DSSC). In "normal” AM, the modulated wave
consists of the carrier wave and two sidebands. Such a modulation is inefficient
because the carrier wave carries no information. If this carrier is suppressed and
the saved power is distributed to the two sidebands, then such a process is
called Double Sideband Suppressed Carrier (DSSC)

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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Return Format
The query returns 0 or 1.

Examples
:SOURcel :MOD:AM:DSSC:STATe ON /*Enables the DSSC mode for CHI1.*/

:SOURcel :MOD:AM:DSSC:STATe? /*Queries the on/off state of the DSSC
function for CH1. The query returns 1.*/

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

Syntax
[:SOURce[<n>]][:MOD]:AM:INTernal:FREQuency-<ﬁ€quenqy>
[ :SOURce [</7>]] [ :MOD] : AM: INTernal : FREQuency?
Description

Sets or queries the AM Frequency for the specified channel.

Parameter

Name Type Range Default

<n> Discrete {112|3|4} 1

<frequency> Real 2 mHz to 1 MHz 100 Hz

Remarks
When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns the value in scientific notation. For example, the query might
return 1.5000000000E+02, indicating that the AM frequency is 150 Hz.

Examples

:SOURcel :MOD:AM: INTernal : FREQuency 150 /*Sets the AM Frequency to
150 Hz for CH1l.*/

:SOURcel :MOD:AM: INTernal : FREQuency? /*Queries the AM Frequency for
CH1. The query returns 1.5000000000E+02.*/

[:SOURce[<n>]1]1[:MOD]:AM:INTernal:FUNCtion

Syntax

[ : SOURce[</7>]] [ :MOD] : AM: INTernal: FUNCtion < function>
[ :SOURce[</>]] [:MOD] :AM: INTernal : FUNCtion?
Description

Sets or queries the shape of modulating waveform in AM for the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {112|3|4} 1
<function> Discrete S,Al\lr\lﬂu:ﬁ\:ilﬁsﬁﬁrl\ﬂ}ri?nglel SINusoid
Remarks

+  SINusoid: Sine wave; SQUare: Square with 50% duty cycle; TRlangle: Triangle
with 50% symmetry; RAMP: UpRamp with 100% symmetry; NRAMp: DnRamp
with 0% symmetry; NOISe: white gaussian noise.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. Please use to set the carrier wave.

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

Examples

:SOURcel :MOD:AM: INTernal :FUNCtion SQUare /*Select a square wave as
the modulating waveform in AM for CH1.*/

:SOURcel :MOD:AM: INTernal : FUNCtion? /*Queries the shape of
modulating waveform in AM for CHI1. The query returns SQU.*/

4.3.6.5 [:SOURce[<n>]][:MOD]:ASKey:AMPLitude

Syntax

[ : SOURce [</7>]] [ :MOD] : ASKey : AMPLitude <amplitude>
[ : SOURce [</7>] ] [ :MOD] : ASKey : AMPLi tude?
Description

Sets or queries the ASK Modulation Amplitude for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1|12|3]4} 1
<amplitude> Real 25 mVpp to 1 Vpp 700.0 mVpp
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Remarks

«  In ASK modulation, you can configure the instrument to "shift" its output
amplitude between two preset values (called the "carrier amplitude" and the
"modulation amplitude").

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might

return 1.0000000000E-01, indicating that the amplitude is 100 mVpp.

Examples

:SOURcel :MOD:ASKey:AMPLitude 0.1 /*Sets the ASK Modulation

Amplitude to 100 mVpp for CH1.*/

:SOURcel :MOD:ASKey:AMPLitude? /*Queries the ASK Modulation

Amplitude for CH1. The query returns 1.0000000000E-01.*/

4.3.6.6 [:SOURce[<n>]][:MOD]:ASKey:INTernal[:RATE]

Syntax

[ :SOURce[</7>]] [ :MOD] : ASKey: INTernal[ :RATE] <rafe>
[ :SOURce [</>]] [ :MOD] :ASKey: INTernal [ : RATE] ?
Description

Sets or queries the ASK rate for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<rate> Real 2 mHz to 1 MHz 100 Hz
Remarks

«  ASKrate is the rate at which the output amplitude "shifts" between the carrier
amplitude ( ) and
modulation amplitude ( ).

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.5000000000E+02, indicating that the ASK rate is 150 Hz.
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Examples

:SOURcel :MOD:ASKey: INTernal :RATE 150 /*Sets the ASK rate to 150 Hz

for CH1.*/
:SOURcel :MOD:ASKey:INTernal :RATE? /*Queries the ASK rate for CHI.
The query returns 1.5000000000E+02.%*/

[:SOURce[<n>]][:MOD]:FM:DEViation

Syntax

[ :SOURce[</7>]] [ :MOD] : FM:DEViation <deviation>
[ :SOURce[</>]] [:MOD] : FM:DEViation?
Description

Sets or queries the Frequency Deviation in FM for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112|3|4} 1
<deviation> Real Refer to 1 kHz
Remarks

. Frequency deviation represents the peak variation in frequency of the
modulated waveform from the carrier frequency. Frequency deviation must

always be less than or equal to the carrier frequency
( ). The carrier frequency plus the deviation

cannot exceed the selected function's maximum frequency plus 1 kHz. The
carrier frequency depends on the selected carrier wave type.

- Sine: 1 yHz to 1 GHz
- Square: 1 yHz to 500 MHz
- Ramp: 1 pHz to 50 MHz

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E+02, indicating that the frequency deviation is 100 Hz.

Examples

:SOURcel :MOD:FM:DEViation 100 /*Sets the Frequency Deviation in FM
to 100 Hz for CH1.*/

:SOURcel :MOD:FM:DEViation? /*Queries the Frequency Deviation in FM
for CH1. The query returns 1.0000000000E+02.*/
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4.3.6.8 [:SOURce[<n>]][:MOD]:FM:INTernal:FREQuency

Syntax

[ : SOURce[</7>]] [ :MOD] : FM: INTernal : FREQuency < frequency>
[ :SOURce [</>]] [ :MOD] : FM: INTernal : FREQuency?
Description

Sets or queries the FM Frequency for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112]3]4} 1

<frequency> Real 2 mHz to 1 MHz 100 Hz

Remarks
When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns the value in scientific notation. For example, the query might
return 1.5000000000E+02, indicating that the FM frequency is 150 Hz.

Examples

:SOURcel :MOD:FM: INTernal : FREQuency 150 /*Sets the FM Frequency to
150 Hz for CH1.*/

:SOURcel :MOD:FM: INTernal : FREQuency? /*Queries the FM Frequency for
CH1. The query returns 1.5000000000E+02.%*/

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

Syntax

[ : SOURce[</7>]] [ :MOD] : FM: INTernal : FUNCtion < function>
[ :SOURce[</>]] [:MOD] : FM: INTernal : FUNCtion?
Description

Sets or queries the shape of modulating waveform in FM for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]4} 1
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Name Type Range Default
IN i TRI [
<function> Discrete (SINusoid|SQUare[TRIangle| SINusoid
RAMP|NRAMp|NOISe}

Remarks

¢ SINusoid: Sine wave; SQUare: Square with 50% duty cycle; TRlangle: Triangle
with 50% symmetry; RAMP: UpRamp with 100% symmetry; NRAMp: DnRamp
with 0% symmetry; NOISe: white gaussian noise.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. Please use to set the carrier wave.

Return Format

The query returns SIN, SQU, TRI, RAMP, NRAM, or NOIS.

Examples

:SOURcel :MOD:FM: INTernal :FUNCtion SQUare /*Select a square wave as
the modulating waveform in FM for CH1.*/

:SOURcel :MOD:FM: INTernal : FUNCtion? /*Queries the shape of
modulating waveform in FM for CH1. The query returns SQU.*/

[:SOURce[<n>]][:MOD]:FSKey:FREQuency

Syntax

[ : SOURce [</7>]] [ :MOD] : FSKey : FREQuency < frequency>
[ : SOURce [</7>]] [ :MOD] : FSKey : FREQuency?
Description

Sets or queries the FSK Hop Frequency for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<frequency> Real Refer to 10 kHz
Remarks

«  In Frequency Shift Keying (FSK), the generator "shift" its output frequency
between the "carrier frequency” (
"hop frequency".

) and the

«  The available hop frequency depends on the selected carrier wave.
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- Sine: 1 pHz to 1 GHz
- Square: 1 yHz to 500 MHz
- Ramp: 1 pHz to 50 MHz

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 5.0000000000E+03, indicating that the FSK hop frequency is 5 kHz.

Examples

:SOURcel :MOD: FSKey: FREQuency 5000 /*Sets the FSK Hop Frequency to
5 kHz for CH1.*/

:SOURcel :MOD: FSKey: FREQuency? /*Queries the FSK Hop Frequency for
CH1. The query returns 5.0000000000E+03.*/

4.3.6.11 [:SOURce[<n>]][:MOD]:FSKey:INTernal[:RATE]

Syntax

[ :SOURce [</>]] [ :MOD] : FSKey: INTernal [ :RATE] <rate>
[ :SOURce[</7>]] [ :MOD] : FSKey: INTernal [ :RATE] ?
Description

Sets or queries the FSK rate for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1/2|3|4} 1
<rate> Real 2 mHz to 1 MHz 100 Hz
Remarks

. FSK rate is the rate at which the output frequency "shifts" between the carrier
frequency ( ) and the hop frequency
( ).

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns the value in scientific notation. For example, the query might
return 1.5000000000E+02, indicating that the FSK rate is 150 Hz.
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Examples

:SOURcel :MOD: FSKey: INTernal :RATE 150 /*Sets the FSK rate to 150 Hz

for CH1.*/
:SOURcel :MOD:FSKey:INTernal :RATE? /*Queries the FSK rate for CHI.

The query returns 1.5000000000E+02.%*/

4.3.6.12 [:SOURce[<n>]]1[:MOD]:PM:DEViation

Syntax

[ : SOURce[</7>]] [ :MOD] : PM:DEViation <deviation>
[ :SOURce[</>]] [:MOD] : PM:DEViation?
Description

Sets or queries the Phase Deviation in PM mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112|3|4} 1
<deviation> Real 0° to 360° 90°
Remarks

«  The phase deviation represents the peak variation in phase of the modulated
waveform from the carrier waveform.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 5.0000000000E+01, indicating that the phase deviation is 50°.

Examples

:SOURcel :MOD:PM:DEViation 50 /*Sets the Phase Deviation in PM mode

to 50° for CH1.*/
:SOURcel :MOD:PM:DEViation? /*Queries the Phase Deviation in PM
mode for CH1. The query returns 5.0000000000E+01.*/

4.3.6.13 [:SOURce[<n>]][:MOD]:PM:INTernal:FREQuency

Syntax
[ :SOURce [</7>]] [ :MOD] : PM: INTernal : FREQuency <ﬂequenqy>

[ :SOURce [</7>]] [ :MOD] : PM: INTernal : FREQuency?

236 Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.



AFG Commands

EN
Description
Sets or queries the PM Frequency for the specified channel.
Parameter
Name Type Range Default
<n> Discrete {112]3]4} 1
<frequency> Real 2 mHz to 1 MHz 100 Hz
Remarks
When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
The query returns the value in scientific notation. For example, the query might
return 1.5000000000E+02, indicating that the PM frequency is 150 Hz.
Examples
:SOURcel :MOD: PM: INTernal : FREQuency 150 /*Sets the PM Frequency to
150 Hz for CH1l.*/
:SOURcel :MOD: PM: INTernal : FREQuency? /*Queries the PM Frequency for
CH1. The query returns 1.5000000000E+02.*/

4.3.6.14 [:SOURce[<n>]][:MOD]:PM:INTernal:FUNCtion

Syntax

[ : SOURce[</7>]] [ :MOD] : PM: INTernal: FUNCtion < function>
[ :SOURce[</>]] [:MOD] : PM: INTernal : FUNCtion?
Description

Sets or queries the shape of modulating waveform in PM for the specified channel.

Parameter

Name Type Range Default

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

<function> Discrete (SINusoid|SQUare[TRIangle| SINusoid
RAMP|NRAMp|NOISe}

Remarks

e SINusoid: Sine wave; SQUare: Square with 50% duty cycle; TRlangle: Triangle
with 50% symmetry; RAMP: UpRamp with 100% symmetry; NRAMp: DnRamp
with 0% symmetry; NOISe: white gaussian noise.
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. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. Please use to set the carrier wave.

Return Format

The query returns SIN, SQU, TRI, RAMP, NRAM, or NOIS.

Examples

:SOURcel :MOD:PM: INTernal :FUNCtion SQUare /*Select a square wave as
the modulating waveform in PM for CH1.*/

:SOURcel :MOD: PM: INTernal : FUNCtion? /*Queries the shape of
modulating waveform in PM for CH1. The query returns SQU.*/

[:SOURce[<n>]][:MOD]:PSKey:INTernal[:RATE]

Syntax

[ :SOURce [</7>]] [ :MOD] : PSKey: INTernal [ :RATE] <rate>
[ :SOURce [</7>]] [ :MOD] : PSKey: INTernal [ :RATE] ?
Description

Sets or queries the PSK rate for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1|12|3]4} 1
<rate> Real 2 mHz to 1 MHz 100 Hz
Remarks

. PSK rate is the rate at which the output phase "shifts" between the carrier phase
( ) and modulation phase (

).
. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.5000000000E+02, indicating that the PSK rate is 150 Hz.

Examples

:SOURcel :MOD: PSKey:INTernal :RATE 150 /*Sets the PSK rate to 150 Hz
for CH1.*/

:SOURcel :MOD: PSKey:INTernal :RATE? /*Queries the PSK rate for CHI.
The query returns 1.5000000000E+02.%*/
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4.3.6.16 [:SOURce[<n>]][:MOD]:PSKey:PHASe

Syntax

[ : SOURce [</7>]] [ :MOD] : PSKey : PHASe <phase>
[ : SOURce [</7>]] [ :MOD] : PSKey : PHASe?
Description

Sets or queries the PSK phase for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1|2|3|4} 1
<phase> Real 0° to 360° 180°
Remarks

. In Phase Shift Keying (PSK), the generator "shifts" its output phase between two
phase settings, carrier phase ( ) and modulation
phase.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might
return 5.0000000000E+01, indicating that the PSK phase is 50°.

Examples

:SOURcel :MOD:PSKey:PHASe 50 /*Sets the PSK phase to 50° for CH1.*/
:SOURcel :MOD: PSKey: PHASe? /*Queries the PSK phase for CHl. The
query returns 5.0000000000E+01.*/

4.3.6.17 [:SOURce[<n>]1][:MOD]:TYPE

Syntax

[ : SOURce [</7>]] [ :MOD] : TYPE < type>
[ : SOURce [</7>]] [ :MOD] : TYPE?
Description

Sets or queries the modulation type for the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {112|3|4} 1
<type> Discrete {AM|FM|PM|ASK|FSK|PSK} AM
Remarks

) is set to Modulation
(MODulation), you can use this command to set the modulation type.

+  When the output mode (

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format
The query returns AM, FM, PM, ASK, FSK, or PSK.
Examples

:SOURcel :MOD: TYPE PM /*Sets the modulation type to PM for CH1.*/
:SOURcel:MOD: TYPE? /*Queries the modulation type for CH1. The
query returns PM.*/

[:SOURce[<n>]]:PERiod[:FIXed]

Syntax

[ : SOURce [</7>]] : PERiod [ : FIXed] <period>
[ : SOURce [</7>] ] : PERiod [ : FIXed] ?
Description

Sets or queries the Period of basic wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<period> Real Refer to 1 ms
Remarks

. For the period available for different waves, please refer to

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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«  When the wave type is changed, the instrument still uses the period if the period
is valid. Otherwise, the instrument automatically sets the period as the lower
limit for the new wave type.
Return Format
The query returns the value in scientific notation. For example, the query might return
1.0000000000E-01, indicating that the period is 0.1 s.
Examples
:SOURcel:PERiod:FIXed 0.1 /*Sets the Period of basic wave to 0.1 s
for CH1.*/
:SOURcel:PERiod:FIXed? /*Queries the Period of basic wave for CHL.
The query returns 1.0000000000E-01.%*/
4.3.8 [:SOURce[<n>]]:PHASe[:ADJust]

Syntax

[: SOURce[</7>]] : PHASe[ :ADJust] <phase>
[ : SOURce [</7>] ] : PHASe [ : ADJust] ?
Description

Sets or queries the Starting Phase for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<phase> Real 0° to 360° 0°
Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E+01, indicating that the starting phase is 10°.

Examples

:SOURcel : PHASe:ADJust 10 /*Sets the Starting Phase to 10° for CH1.*/
:SOURcel :PHASe:ADJust? /*Queries the Starting Phase for CH1. The
query returns 1.0000000000E+01.*/

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved.

241



AFG Commands
EN

4.3.9 [:SOURce[<n>]]:PULSe:WIDTh

Syntax

[ : SOURce [</7>]] : PULSe : WIDTh <seconds>
[ :SOURce [</>]] : PULSe:WIDTh?
Description

Sets or queries the Pulse Width of Pulse wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<seconds> Real Refer to 500 us
Remarks

e The pulse width must conform to the following restrictions determined by the
period ( ) and the minimum pulse width (Wmin:
640 ps).

- Pulse Width > Minimum Pulse Width. When the period is greater than 1.64
ys, Pulse Width > Pulse Period/2560.

- Pulse Width < Period-Minimum Pulse Width

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return
1.0000000000E-01, indicating that the pulse width is 0.1 s.

Examples

:SOURcel : PULSe:WIDTh 0.1 /*Sets the Pulse Width of Pulse wave to
0.1 s for CH1.*/

:SOURcel : PULSe:WIDTh? /*Queries the Pulse Width of Pulse wave for
CH1. The query returns 1.0000000000E-01.*/

4.3.10 [:SOURce[<n>]]:PULSe:TRANSsition:TRAiling

Syntax

[ :SOURce[</7>]] : PULSe:TRANsition:TRAiling < seconds>

[ :SOURce [</7>] ] : PULSe:TRANsition:TRAiling®?
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Description
Sets or queries the falling edge time of Pulse wave for the specified channel.
Parameter
Name Type Range Default
<n> Discrete {1|12|3]|4} 1
<seconds> Real 300psto1s 300 ps
Remarks
«  The falling edge time is the transition time for the falling edge of a pulse from
90% to 10% threshold.
«  The Falling Edge Time is affected by the Pulse Width
( ): Falling Edge Time < 0.625xPulse Width. If the
value is out of range, the instrument will adjust the edge time to accommodate
the specified pulse width.
. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
The query returns the value in scientific notation. For example, the query might return
3.5000000000E-08, indicating that the falling edge time is 35 ns.
Examples
:SOURcel :PULSe:TRANsition:TRAiling 0.000000035 /*Sets the falling
edge time of Pulse wave to 35 ns for CHI1.*/
:SOURcel :PULSe:TRANsition:TRAiling? /*Queries the falling edge time
of Pulse wave for CHl1. The query returns 3.5000000000E-08.%*/
4.3.11 [:SOURce[<n>]]:PULSe:TRANSsition[:LEADing]

Syntax

[ : SOURce [</7>]] : PULSe: TRANsition[:LEADing] <seconds>
[ : SOURce [</7>] ] : PULSe:TRANsition[ : LEADing]?
Description

Sets or queries the rising edge time of Pulse wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {112|3]|4} 1
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Name Type Range Default
<seconds> Real 300psto1s 300 ps
Remarks

e Therising edge time is the transition time for the rising edge of a pulse from
10% to 90% threshold.

«  The Rising Edge Time is affected by the Pulse Width
( ): Rising Edge Time < 0.625xPulse Width. If the
value is out of range, the instrument will adjust the edge time to accommodate
the specified pulse width.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return
3.5000000000E-08, indicating that the rising edge time is 35 ns.

Examples

:SOURcel : PULSe: TRANsition:LEADing 0.000000035 /*Sets the rising
edge time of Pulse wave to 35 ns for CHI1.*/

:SOURcel :PULSe:TRANsition:LEADing? /*Queries the rising edge time
for CH1. The query returns 3.5000000000E-08.*/

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

Syntax

[ : SOURce [</7>] ] : PULSe :DCYCle <percent>

[ :SOURce [</7>]] : PULSe:DCY¥Cle?
Description

Sets or queries the Duty Cycle of Pulse wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<percent> Real Refer to 50%
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Remarks

e The pulse duty cycle is defined as the percentage of the pulse width to the pulse
period ( ). The pulse duty cycle and pulse width are
interdependent. Changing one of them automatically modifies the other.

e The duty cycle must conform to the following restrictions determined by the
"Minimum Pulse Width" (640 ps) and the "Period™:
(Minimum Pulse Width/Period)*100% < Duty Cycle < (1-Minimum Pulse Width/
Period)*100%

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return

4.5000000000E+01, indicating that the duty cycle is 45%.

Examples

:SOURcel :PULSe:DCYCle 45 /*Sets the Duty Cycle of Pulse wave to 45%

for CH1.*/

:SOURcel :PULSe:DCYCle? /*Queries the Duty Cycle of Pulse wave for

CH1. The query returns 4.5000000000E+01.*/

4.3.13 [:SOURce[<n>]]:SWEep
4.3.13.1 [:SOURce[<n>]]:SWEep:SPACing

Syntax

[ : SOURce [</7>] ] : SWEep: SPACing < {ype>
[ : SOURce [</7>] ] : SWEep : SPACing?
Description

Sets or queries the sweep type for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {1]2|3|4} 1
<type> Discrete {LINear|LOGarithmic|STEP} LINear
Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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4.3.13.2

When the output mode ( ) is set to Sweep (SWEep),
you can use this command to set the sweep type. DG70000 provides the following
three sweep types.

e LINear: Linear Sweep. The instrument varies the output frequency linearly
during the sweep, changing the output frequency by a constant number of Hz
per second. It is characterized by "Start Frequency"

( ), "Stop Frequency"
( ), and "Sweep Time"

( ).

«  LOGarithmic: Logarithmic Sweep. The instrument varies the output frequency
logarithmically, changing the frequency by a constant number of octaves or

decades per second. It is characterized by "Start Frequency"”, "Stop Frequency”,
and "Sweep Time".

. STEP: Step Sweep. The instrument "steps” through a list of frequencies. The
period that the output signal dwells on each frequency is determined by
"Sweep Time" and "Step” ( ).

Return Format
The query returns LIN, LOG, or STEP.

Examples

:SOURcel : SWEep: SPACing LINear /*Sets the sweep type to linear
sweep for CH1.*/

:SOURcel: SWEep:SPACing? /*Queries the sweep type for CH1. The
query returns LIN.*/

[:SOURce[<n>]]:SWEep:TIME

Syntax

[ : SOURce [</7>] ] : SWEep:TIME < {/ime>
[ : SOURce [</7>] ] : SWEep : TIME?
Description

Sets or queries the Sweep Time for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112|3|4} 1
<time> Real 1 ms to 500 s 1s
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Remarks
Sweep time specifies the number of seconds required to sweep from the "Start
Frequency" ( ) to the "Stop Frequency”
( ).
When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Modifying the "Sweep Time" enables the instrument to sweep from the
specified "Start Frequency".

Return Format

The query returns the value in scientific notation. For example, the query might

return 5.0000000000E+00, indicating that the sweep time is 5 s.

Examples

:SOURcel :SWEep:TIME 5 /*Sets the Sweep Time to 5 s for CHI1.*/

:SOURcel :SWEep:TIME? /*Queries the Sweep Time for CH1l. The query

returns 5.0000000000E+00.*/

4.3.13.3 [:SOURce[<n>]]:SWEep:RTIMe

Syntax

[ : SOURce [</7>] ] : SWEep : RTIMe < time>
[ : SOURce [</7>] ] : SWEep : RTIMe?
Description

Sets or queries the Return Time in Sweep mode for the specified channel.

Parameter

Name Type Range Default
Discrete {1]2|3|4} 1

<time> Real Refer to Os

Remarks

<time> is 0 s or ranges from 100 ps to 500 s. A <time> setting value less than
100 ps will be automatically set to 0 s.

Return time specifies the number of seconds to return from the "Stop
Frequency” ( ) to the "Start Frequency"

( ).
If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
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. Modifying the "Return Time" enables the instrument to sweep from the

specified "Start Frequency".

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E-03, indicating that the return time is 1 ms.

Examples

:SOURcel : SWEep:RTIMe 0.001 /*Sets the Return Time to 1 ms for
CH1.*/

:SOURcel:SWEep:RTIMe? /*Queries the Return Time in Sweep mode for
CH1. The query returns 1.0000000000E-03.*/

4.3.13.4 [:SOURce[<n>]]:SWEep:HTIMe:STARt

Syntax

[ : SOURce [</7>] ] : SWEep :HTIMe: STARt < time>
[ : SOURce [</7>] ] : SWEep : HTIMe : STARt?
Description

Sets or queries the Start Hold time in Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112|3|4} 1
<time> Real Refer to 0 ns
Remarks

. <time> is 0 s or ranges from 100 ps to 500 s. A <time> setting value less than
100 ps will be automatically set to 0 s.

«  Start hold time specifies the number of seconds for the sweep to remain at the
"Start Frequency" ( ). After the start hold time

expires, the generator continues to sweep at varied frequencies according to
the current sweep type.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
«  Modifying the "Start Hold" time enables the instrument to sweep from the

specified "Start Frequency".
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Return Format
The query returns the value in scientific notation. For example, the query might
return 1.0000000000E-03, indicating that the start hold time is 1 ms.
Examples
:SOURcel : SWEep:HTIMe:STARt 0.001 /*Sets the Start Hold time to 1
ms for CH1.*/
:SOURcel : SWEep:HTIMe:STARt? /*Queries the Start Hold time in Sweep
mode for CH1. The query returns 1.0000000000E-03.*/

4.3.13.5 [:SOURce[<n>]]:SWEep:HTIMe:STOP

Syntax

[ : SOURce [</7>] ] : SWEep : HTIMe: STOP < time>
[ : SOURce [</7>] ] : SWEep : HTIMe : STOP?
Description

Sets or queries the Stop Hold time in Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112|3]4} 1
<time> Real Refer to Os
Remarks

. <time> is 0 s or ranges from 100 ps to 500 s. A <time> setting value less than
100 ps will be automatically set to O s.

«  Stop hold time specifies the number of seconds for the sweep to remain at the
"Stop Frequency" after the generator sweeps from the "Start Frequency"
( ) to the "Stop Frequency”

( )-
. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

. Modifying the "Stop Hold" time enables the instrument to sweep from the

specified "Start Frequency".

Return Format

The query returns the value in scientific notation. For example, the query might
return 1.0000000000E-03, indicating that the stop hold time is 1 ms.
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Examples

:SOURcel : SWEep:HTIMe: STOP 0.001 /*Sets the Stop Hold time to 1 ms

for CH1.*/
:SOURcel : SWEep:HTIMe:STOP? /*Queries the Stop Hold time in Sweep
mode for CH1. The query returns 1.0000000000E-03.*/

4.3.13.6 [:SOURce[<n>]]:SWEep:STEP

Syntax

[ : SOURce [</7>] ] : SWEep: STEP <sfep>
[ : SOURce [</7>] ] : SWEep : STEP?
Description

Sets or queries the number of steps in Step Sweep mode for the specified channel.

Parameter

Name Type Range Default
<n> Discrete {112|3|4} 1
<step> Integer 210 1024 2
Remarks

e The number of steps specifies the steps required for the signal to sweep

between "Start Frequency” ( ) and "Stop
Frequency” ( ). This command is available only

when the sweep type is set to step sweep.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns an integer between 2 and 1024. For example, the query might
return 5.

Examples

:SOURcel : SWEep:STEP 5 /*Sets the number of steps in Step Sweep

mode to 5 for CHI1.*/
:SOURcel : SWEep:STEP? /*Queries the number of steps in Step Sweep
mode for CH1. The query returns 5.%*/

4.3.13.7 [:SOURce[<n>]]:SWEep:TRIGger:SOURce

Syntax
[ : SOURce [</7>] ] : SWEep : TRIGger : SOURce <source>

[ : SOURce [</7>] ] : SWEep : TRIGger : SOURce?
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Description

Sets or queries the trigger source for the specified channel in Sweep mode.

Parameter

Name Type Range Default

<n> Discrete {112]3]4} 1

<source> Discrete {INTernal|[ MANual} INTernal

Remarks

. INTernal: Internal trigger source. The generator outputs a continuous sweep.
The trigger period is determined by the specified sweep time
( ), return time ( ), start hold
time ( ), and stop hold time

( ).

*  MANual: Manual trigger. The instrument outputs one sweep each time you
click or tap the manual trigger button or send the trigger command. The trigger
command is valid only when the specified channel output is enabled.

. If [SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format
The query returns INT or MAN.

Examples

:SOURcel: SWEep:TRIGger:SOURce MANual /*Sets the sweep trigger
source to Manual for CH1l.*/

:SOURcel : SWEep: TRIGger:SOURce? /*Queries the sweep trigger source
for CH1. The query returns MAN.*/

4.3.14 [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]
[:AMPLitude]

Syntax

[ :SOURce[</7>]] :VOLTage[:LEVel] [ : IMMediate] [ :AMPLitude] <amplitude>
[ :SOURce [</7>] ] : VOLTage|[ : LEVel] [ : IMMediate] [ : AMPLitude] ?
Description

Sets or queries the Amplitude of basic wave for the specified channel.
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Parameter
Name Type Range Default
<n> Discrete {1[2|3]4} 1
<amplitude> |Real 25.0 mVpp to 1.0000 Vpp 500 mVpp

Remarks

*  You can also use the "High Level" (
) and "Low Level" (
) to set the Amplitude and Offset: Amplitude=High Level-Low
Level; Offset=(High Level+Low Level)/2.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return
5.0000000000E-01, indicating that the amplitude is 500 mVpp.

Examples

:SOURcel : VOLTage:LEVel : IMMediate:AMPLitude 0.5 /*Sets the Amplitude
of basic wave to 500 mVpp for CH1l.*/

:SOURcel :VOLTage:LEVel : IMMediate:AMPLitude? /*Queries the Amplitude
of basic wave for CHl1. The query returns 5.0000000000E-01.%*/

[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:HIGH

Syntax

[ :SOURce[</7>]] :VOLTage[ :LEVel] [ : IMMediate] : HIGH <vo/tage>
[ :SOURce [</7>] ] : VOLTage|[ :LEVel] [ : IMMediate] : HIGH?
Description

Sets or queries the High Level of basic wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<voltage> Real -987.5mVto 1.5V 250 mV
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Remarks

«  The High Level is determined by the current Low Level
( ): High Level > Low Level+25
mV.

*  You can also use "Amplitude” (
) and "Offset" ( )
to set the High and Low Level: High Level=0Offset+Amplitude/2; Low
Level=0Offset-Amplitude/2.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return
3.5000000000E-01, indicating that the high level is 350 mV.

Examples

:SOURcel :VOLTage:LEVel: IMMediate:HIGH 0.35 /*Sets the High Level to
350 mV for CH1l.*/

:SOURcel :VOLTage:LEVel: IMMediate:HIGH? /*Queries the High Level for
CH1. The query returns 3.5000000000E-01.%*/

4.3.16 [:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:LOW

Syntax

[ : SOURce [</7>] ] : VOLTage|[ : LEVel] [ : IMMediate] : LOW <v0ﬁage>
[ :SOURce [</7>] ] : VOLTage|[ : LEVel] [ : IMMediate] : LOW?
Description

Sets or queries the Low Level of basic wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<voltage> Real -1.5V to 987.5 mV -250 mV
Remarks

e The Low Level is determined by the current High Level
( ): Low Level < High Level-25
mV.

»  You can also use "Amplitude” (
) and "Offset" ( )

Copyright ©RIGOL TECHNOLOGIES CO., LTD. All rights reserved. 253



AFG Commands

EN

4.3.17

to set the High and Low Level: High Level=0Offset+Amplitude/2; Low
Level=Offset-Amplitude/2.

. When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.

Return Format

The query returns the value in scientific notation. For example, the query might return
-3.5000000000E-01, indicating that the low level is -350 mV.

Examples

:SOURcel :VOLTage:LEVel : IMMediate:LOW -0.35 /*Sets the Low Level to
-350 mV for CH1.*/

:SOURcel :VOLTage:LEVel : IMMediate:LOW? /*Queries the Low Level for
CH1. The query returns -3.5000000000E-01.*/

[:SOURce[<n>]]:VOLTage[:LEVel][:IMMediate]:OFFSet

Syntax

[ :SOURce[</7>] ] : VOLTage[ : LEVel] [ : IMMediate] : OFFSet < offset>
[ : SOURce [</7>] ] : VOLTage|[ :LEVel] [ : IMMediate] : OFFSet?
Description

Sets or queries the Offset of basic wave for the specified channel.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<offset> Real -1Vto1V 0 mV
Remarks

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns the value in scientific notation. For example, the query might return
2.0000000000E-01, indicating that the offset voltage is 200 mV.

Examples

:SOURcel :VOLTage:LEVel : IMMediate:OFFSet 0.2 /*Sets the Offset to
200 mV for CH1.*/

:SOURcel : VOLTage:LEVel : IMMediate:OFFSet? /*Queries the waveform
Offset for CHl1. The query returns 2.0000000000E-01.%*/
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4.3.18 [:SOURce[<n>]]:WAVE:FUNCtion

Syntax

[ : SOURce [</7>] ] : WAVE : FUNCtion <func>

[ :SOURce [</7>]] :WAVE: FUNCtion?
Description

Sets or queries the selected wave type in AFG mode.

Parameter
Name Type Range Default
<n> Discrete {1]2|3]4} 1
<funcs Discrete {SINusiod|SQUare|RAMP|PULSe| SINUsiod
NOISe}
Remarks

«  SINusiod selects sine waveform.

«  SQUare selects square waveform.

*  RAMP selects ramp waveform.

. PULSe selects pulse.

*  NOISe selects noise.

When [:SOURce[<n>]] or [<n>] is omitted, it is interpreted as CH1.
Return Format

The query returns SIN, SQU, RAMP, PULS, or NOIS.

Examples

:SOURcel :WAVE: FUNCtion RAMP /*Sets the wave type to Ramp in AFG
mode for CHI.*/

:SOURcel :WAVE:FUNCtion? /*Queries the basic wave type in AFG mode
for CH1. The query returns RAMP.*/
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5.1

5.2

Programming Examples

This chapter illustrates how to control the instrument by programming in Excel,
Matlab, LabVIEW, Visual Basic, and Visual C++. These examples are programmed
based on NI-VISA library.

NI-VISA (National Instrument-Virtual Instrument Software Architecture) is an
advanced API developed by National Instrument (NI) for communicating with
instruments from a computer. It uses many of the same operations to communicate
with instruments, regardless of the interface type (e.g. GPIB, USB, LAN/Ethernet).

The instrument connected to it is considered a VISA "resource". The VISA Descriptor
("Resource Name") specifies the exact name and position of the VISA resource. Before
programming, please acquire the correct VISA descriptor.

Programming Preparations

Before programming, you need to prepare the following tasks:

1. Install the Ultra Sigma software to your PC. Please log in to the RIGOL official
website (www.rigol.com) to download the software. Then install the software
according to the installation wizard. After Ultra Sigma is installed successfully, NI-
VISA library will be completely installed automatically. In this manual, the default
installation path is C:\Program Files\IVI Foundation\VISA.

2. In the manual, the instrument communicates with the PC via the USB DEVICE
interface. Connect the USB DEVICE interface on the rear panel of the instrument to
the PC by using the USB cable. You can also comminute with the PC via the LAN or
GPIB inteface.

3. After the instrument is properly connected to the PC, power on the instrument to
start it.

4. Then the wizard dialog box is displayed. Please install the USB Test and
Measurement Device (IVI)" following the wizard. You can refer to "Remote Control
via USB" in chapter "Remote control" in DG70000 User Guide.

5. Obtain the instrument's USB VISA descriptor.

Excel Programming Example

Program used in this example: Microsoft Excel 2010

Function realized in this example: sending the *IDN? command and reading the
instrument information.

1. Open a new Macro-enabled Excel file and name it "Demo_Excel.xIsm" in this
example.
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2. Run the Demo_Excel.xIsm 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 left, check "Developer"” and click OK. At this point, the Excel menu
bar displays the "Developer” menu.

Excel Options

General . .
ﬂﬁ Customize the Ribbon.
Formulas
Choose commands from: & Customize the Ribbon:
Frocfing |Popu|arCommands . |I\-13inTabs w
Save
All Chart Types... M Main Tabs
tanguage Borders b Home
Advanced A Calculate Mow Insert
= Center age Layout
Customize Ribbon ?gg' Conditional Formatting » ormulas
I_g Connections ata
Quick Access Toolbar 23 Copy eview
[#f] Custom Sort... iew
Add-Ins % cut E|_ Developer
Trust Center ,:\' Decrease Font Size Code
5% Delete Cells.., [ Add-Ins
W' Delete Sheet Columns Contrals
=% Delete Sheet Rows [ XML
({1 E-mail LG Modify E]
< Fill Color » dd-Ins
= Filter << Remove crobat E]
Font i Background Removal
A Font Calor 3
Font Size I-
ﬁ Farmat Cells...
j Farmat Painter
ﬂﬁ Freeze Panes 3
A" Increase Font Size
j‘ﬂ Insert Cells...
Insert Function...
'J,f Insert Sheet Columns
=5 Insert Sheet Rows Mew Tab ] [ﬂewGroup] [ Rename... ]
F Macros
[ Merge & Center Customizations: i
éj Name Manager b Import/Export ¥ |(
[ OK 1 [ Cancel ]

3. Enter a device resource descriptor into a cell of the file as shown in the figure
below. For example, the device resource descriptor is
USBO::0x1AB1::0x0600::DG7F910400000::INSTR. Input it into SHEET1.CELLS(1,2) (i.g.
the B1 cell in Sheet1). Click the Developer menu and select the Visual Basic option
to open the Microsoft Visual Basic.

4. Select Tools (T) in the Microsoft Visual Basic menu bar and click References.

In the displayed dialog box, select VISA Library, and click OK to refer to VISA
Library.
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fvailable References: Ok

| Yisual Basic For Applications Y Cancel
| Microsoft Excel 14.0 Object Library =
W OLE Aukomation

| Microsoft Office 14,0 Obijeck Librar Browse..,
v m_

145 Helper COM Component 1.0 Type Library ﬂ

143 RADIUS Prokocol 1.0 Type Library

Acrobat Priarity

Acrobat Access 3.0 Type Library Help
Acrobat Distiller ﬂ

Acrobat Scan 1.0 Type Library

Acrobat WebCapture 1.0 Tvpe Library

Acrobat webZapture IE Toolbar/Favorites 1.0 Type|

arrnRrokerl ik 4
< | >

YISA Libraty

Location: M INDOWS syskem3zvisadz, dil
Language: Standard

Eeferences — YHBAProject _ ]

%)

bl

If you cannot find VISA Library in the left section of the above dialog box, please

follow the method below to find it.

a. Make sure that your PC has installed the NI-VISA library.

b. Click Browse... at the right section to search visa32.dll from C:\WINDOWS

\system32, as shown in the figure below.

Add Reference

Look in; |lf} spstem3d ﬂ £ B9~

I 3com_dmi 11041

1025 104z

1028 1054

1031 2052

1033 (3076

1037 1) aliedit

1l s

File narne; |vi =32, d11] Open

Files of lpe; |T wpe Libraries [*.alb;* Hh” dll) j Canizel
Help

Basic. Add the following codes and save it.

5. Click View Code under Developer menu to enter the interface of Microsoft Visual
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CAUTION

If the Excel file created in Step 1 does not enable the Macros, a prompt message "The
following features cannot be saved in macro-free workbooks" will be displayed. In this

case, please save the file as a macro-enabled file type (filename with a suffix of
"xlsm").

Sub QueryIdn ()

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, and 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, and the return value is in
CELLS (2,2) of SHEET1’

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

6. Add the button control. Click Insert under the "Developer” menu, and select a

button control under the "Form Controls" menu item and put it into the Excel cell.
At this time, the "Assign Macro" dialog box is displayed, select "Sheet1.Queryldn”

and click OK.

| L:I}Z 'ff‘F‘r-:uperties
el
N | tm G View Code
Insert |Design

= | Mode T Run Dialog

|| Form Controls
=BV F=EeE
M4 & b EEEFTET
0 ActiveX Controls
o ] 4 G [T
e Ad# %
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Macro name:

Skep Inkto

Edit

Delete

=
3

Opkions. ..

Macros in: | &l Open wWorkbooks w |

Descripkion

Cancel

The default name of the button is "Button1". 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 value is in
CELLS(2,2) of SHEET1.

5.3 Matlab Programming Example

Program used in this example: MATLAB R2009a

Function realized in this example: query the waveform offset for CH1.

1. Run Matlab and modify the current directory in the Current Directory field. The
current directory is E\Demo_Matlab in this example.

J) NATLAB 7.8.0 (R2009a)

File Edit Debug Farallel Desktor Window Help
; U lﬁ O{J [L}E] L‘—El ) "’ u m? ﬂ @ | Current Directorz:EE:\_Demo_Hatlab V|D |l=.l]

© Shorteuts 2] How to Add [2] $hat' s Few

2. Click File>New>Blank M-File in the Matlab interface to create an empty file with
the suffix "M".
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J) MATLAB 7.8.0 (R2009a)

S Edi: Debug FParallel Desktop Window Help
FE Directory: [E: \Dmo_fatlah D=
Open. . . Ctrl+0 Function M-File 0 ) '
Close Command Window Claszs M-File - =
: L i I ] vorkspace 'O 2 X
Inport:Detacy: Variable his ¥ideo, see Demos, or read Getting Started X E Eﬁ {E > i
Save Workspace As. .. T
Model ! Hame Val:
Set Path .. GUT
Preferences. .. Deployment Froject
Page Setup. ..
Print. ..
Exit MATLAR Ctrl+q
-

3. Add the following codes in the file:

DG70000 =

visa( 'ni','USBO::0x1AB1::0x0642::DG70000000001::INSTR' );
%Create VISA object

fopen (DG70000) ; %Open the created VISA object

fprintf (DG70000, ':VOLT:OFFS?' ); %Send requests

query CH1 = fscanf (DG70000); %Query the data

fclose (DG70000); %$Close VISA object

display (query CH1) %Display the read device information

4. Save the file to the current directory. The M file in this example is named
DG70000_Demo_MATLAB.m.

5. Run M file and the results will be displayed in the command window.

5.4 LabVIEW Programming Example

Program used in this example: LabVIEW 2009

Function realized in this example: search for the instrument address, connect the
instrument, send command, and read the returned value.

1. Run LabVIEW, and then create a VI file named Demo_LABVIEW.

2. Add controls in the front panel interface, including the Address, Command, and

Return field as well as the Connect, Write, Read, and Exit buttons.
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B Demo_LABVIEW.vi Front Panel M=
File Edit ¥iew Froject Operate Tool=s Window Help %
M@ @ “l 12pt Application Font |Tl|£||£"&”£l 1
[ |
Q7 NATIONAL
, INSTRUMENTS
LabVIEW" Evaluation Software v
| L

B Demo_ LABYIEW. vi HBlock Diagram

File Edit VYiew Project Operate Tools Windoew Help

Ble @R ol o3 [ riicerin rom <l o] Il

hddress| |[Command Connect frite

[Trof  |abek

E'J Tal

| [0] Timeout "L"EI

Evalnation € |

4. Add events, including connecting instrument, write operation, read operation, and

exit.
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a. Connect the instrument (including error processing):

' Demo_LABVIE¥.vi Block Diagram * (=[]

e I;dlit Elew Project EEr.a.te 1001:5 ”ﬂindnw Help N S ._
BEDNRE I ey P |
Ead

(I (= S (5 O (W

=] I:I [1] "Connect”: Value Change 'H
b E Ho Error 't
'
g3
Source
Type
Time
CtlRef
01dVal
HewVal
o =
=il
M
< 2

P Demo,_ LAB¥IEW. vi Block Diagram

File Edit VYiew Froject Operate Tools Window Help "w
'-J|>I@| @Ehﬂllﬁ’luﬁ | 1Zpt Application Font '”;m"' Tﬁv||f§'}v'@@ =
Y
Connect Write Fead
[
I#I [1] "Connect™: Walue Change "H
I‘! Error 't
Connect failed | The
address is inwalidl
Type
Time
CtlRef
014Val
HewVal -
LAARF W IR W B WARIRARARRENIN R FRLY) I.i'l.'l.'.ll.;'c "
Evaluation (_ l L
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P Demo_LABVIEW.vi Block Diagram *

File Edit W¥iew FProject Operate Tools WYindoew Help

(51 30 ) et [ e v ]

][54

Ll

Source

Type

Time

CtlRef

01dVal

HewWal

|

[1] "Connect”: Value Changze 'H

I'_l Ho Error *t

|

B Demo LABVIEY.wi Block Diagram *

File Edit VYiew Froject Operate Tools Hindew Help
@I@ ltugl'ﬁ' oif|| 12pt Application Font "'l ;m'l :ﬁ:‘l @'l
~
=] I:I [1] "Connect”: Value Change 'H
:mz_.z./_././_./..;.] o _i r.z_z../_z../_f../_--
Conmect failed ! The
addresz 1= inwalid! :
Source - :
Type
Time
CtlEef
01dVal
HewYal
i)
bt
& 2|
— SE—

b. Write operation (including error judgment):
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b Demo_LABVIEF. vi Block Diagram

B=](E9

Ewalunation (_

File Edit VYiew Project Operate Tocls Window Help -'-H
E{}I{E}l ©|E|bﬂ|l-l:|.|uﬁ | 1Zpt Application Font "Ilgm"' a:" |E§"'| il
.
Conmect Write Read
TF
I [2] "Write”: Walue Change 'H
IPlease connect to the instrument first!r
Sonree
Tvpe
Time
Ct1Ref
01dVal
Hewlal —
bt
3

P Demo, LABYIEY. vi Block Diagram

Evaluation (_

File Edit ¥Yiew Froject Operate Tools Window Help -'-H
E{}I@l ©|E|hul|ﬁbluﬂ | 1Z2pt Application Font 'Il;m"' ﬁ:"|‘§'ﬁ"@ i
.
Connect Fead
TF
Tl TR LI
M [2] "Write™: Value Change bl
I‘! Fo Error 't
Source
Type
Time
CtlRef
014Val
Hewlal L3
=XIYR l]ﬂl-ﬂ'l".lI.'.l'.l‘l.'ll-."l'.lli'l.'l.'.ll.;'c v
3.

c. Read operation (including error processing):
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P Demo, LABYIEY. vi Block Diagram

File Edit ¥Yiew PFProject Operate Toolsz Windoew Help J
'-J.>I'i§}| @@h‘ulﬁluﬂ | 1Z2pt Application Font "”:m"' ﬁ:v||$v'@@ =
o
Connect Write Fead
TE
la] [3] “Read”: Value Change
[ True "t
IPlease connect to the instrument first!r“
Source
Type
Tima
CtlRef i
01d¥al
HewVal L3
b’
Evaluation (_ 1

ﬁ.Denu_L.ﬁBVIEI.vi Block Diagram =»

F;ile E;d.it Eie_\.\' Bro__'ie_ct Operate Ioo]_.s ”ﬂindow Help . - . .__
©[n][@][2s] lvalP] o [120t smstication Font |+ |[Ea|[Far][#5-]al =,
o
o o
=} I:I [5] "Read”: Valve Change 'H
£ oy
=
N
&) 5
— —_—
d. Exit:
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P Demo_LABVIEW.vi Block Diagram M=E3

File Edit ¥Yiew PFProject Operate Toolsz Windoew Help J
I.J,}I@l @@h.ulﬁluﬁ‘ | 12pt Application Font "”:m"i ﬁ:"”tb‘i@ |
.Y
Connect Write Fead
TE
la] [0] “Exit”: Value Change
W True <}
Source
Type
Tima
Ct1Ref
01d¥al
HewVal 3
-.'_I'].lIﬂl-ﬂ'l".ll'l'.lll'lll'.l']l"l'l'.ll;'u
Evaluation (_ | z K

5. Run the program and the interface as shown in the figure below is displayed. Click
the Address drop-down button and select the VISA resource name; click Connect
to connect the instrument; enter the command into the Command input field and
click Write to write the command into the instrument. If the command is a query
command, click Read and the returned value is displayed in the Return field.

b Demo_LABYIEW. vi

File Edit View Project Operate Tools Window Help

i [=][@n]

Address  Blysgn: 0x1AB1: 0x0642:  DG70000000001 : : THSTR =
Command ! MOLT:OFFS? |

~ Return "2.0000000000E-03"

|
it
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5.5

Visual Basic Programming Example

Program used in this example: Visual Basic 6.0
Function realized in this example: control the on/off state of any channel.

Enter the Visual Basic 6.0 programming environment, and perform the following
procedures.

1. Build a standard executable program project (Standard EXE), and name it "Demo".

2. Click Project > Add Module to open the Add Module dialog box. In the dialog
box, click the Existing tab to search for the visa32.bas file in the include folder
under the NI-VISA installation path and add the file.

Add Nodule RIX

Hew Existing [
Look i: |3 include x| & @k B

“owvized?. bas
qu type, bas

File name:  |visa32 bas Upen (@)

Files of type: |Basic Filez (* bas) ﬂ Bancel

Help (H)

i

[T Don' t show thiz dialog in the future

3. In the Demo dialog box, add four buttons to represent CH1 to CH4 respectively.
Add four Labels (Label1(0), Label1(1),Label1(2),Label1(3)) to represent the status of
CH1 to CH4 respectively (when the channel is enabled, it displays the color of the
channel; when the channel is disabled, it displays gray), as shown in the figure

below.
Ty FEX
| |
m » ‘ - ‘ ", ‘
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4. Click Project > Project1 Properties to open the Project1 — Project Properties
dialog box. In the dialog box, click on the General tab and select Form1 from the
drop-down list under Startup Object.

5. 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 the
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

Dim matches As String * 200 'Reserve the obtained device number
Dim s32Disp As Integer

' Obtain the usb resource of visa

Call viOpenDefaultRM(defrm)

Call viFindRsrc (defrm, "USB?*", list, nmatches, matches)
' Turn on the instrument

Call viOpen (defrm, matches, 0, 0, vi)

' Send a command to query the status of CHI1
Call viVPrintf (vi, ":0UTP1?" + Chr$(10), 0)
' Obtain the status of CHI1

Call vivVScanf (vi, "%t", strRes)

s32Disp = CInt (strRes)

If (s32Disp = 1) Then

' Send the setting command

Call viVPrintf (vi, "OUTP1 0™ + Chr$(10), 0)
Labell (0) .ForeColor = &H808080 'Gray

Else

Call viVPrintf (vi, "OUTP1l 1" + Chr$(10), 0)
Labell (0) .ForeColor = &HFFFF& 'Yellow

End If

' Close the resource

Call viClose (vi)

Call viClose (defrm)

6. Save and run the project to obtain a single exe program for demo. When the
instrument is correctly connected to the PC, you can control the on/off status of
any channel.

5.6 Visual C++ Programming Example

Program used in this example:Visual C++6.0

Function realized in this example:search for the instrument address, connect to the
instrument, send commands, and read return values.

Enter the Visual C++6.0 programming environment, and perform the following
procedures.

1. Create a MFC project based on a dialog box.

2. Click Project > Settings to open the Project Setting dialog box. In the dialog box,

click the C/C++ tab, select Code Generation from the drop-down list under
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Category. Choose Debug Multithreaded DLL from the drop-down list under Use

run-time library. Click OK to close the dialog box.

Froject Settinge

Settings For: [Win3Z Debug =] | Geneeal | Debup  ciCer | Link | Reseurces | M]3

B dcmaliN | [Eotegory: [cote Generat B feser |
Pracessor ] rany.
eni <] | -
Calling comvention; Struct member glignment;
| edeet® =| |8 Bytes =|
Praject Options:
!fnuluqn- dd A3 JGm fE 21 W0 D SWINTE D -
_DEBLUG" {0 _WINDOWS™ [ _AFKDLL" {0 % _MBCS"
JF DebugldemuiDN.pel” Frirstilaber” [Fo Debugr™

Il 0K l Cancel

3. Click Project > Settings to open the Project Setting dialog box. In the dialog box,
click the Link tab, add "visa32.lib" under Object/library modules, then click OK to

close the dialog box.

Project Sottlings

Settimgs For: |W1n12 Debug ﬂ General | Dehug | CiC++  Limk IHHnum::: | ] DI
' Cotegory: [NPTTRNNNNN <|  Besc |
Ouitpart file pame:
| Debugide molDM. e
Objecylibrary modules:
vinad? lib
¥ Generate debug info [ Ignore all defoult libraries
[ Link jncrementally 7 Generale maphile
[ Emable profiling
Project Options?
[viga3zib fnelago fsubsystemowindows -
incre talyes fpdb Debughd ION. pdb'* {debug
dmachine: 1186 fout? Debogldemal DN, exe® i
C=1 o |

4. Click Tools > Options to open the Options dialog box. Then click the Directories

tab.

Select Include files from the drop-down list under Show directories for. Double
click the empty space under Directories to enter the specified path of Include files:

C:\Program Files\IVI Foundation\VISA\WinNT\include. Click OK to close the dialog
box.

Select Library files from the drop-down list under Show directories for. Double
click the empty space under Directories to enter the specified path of Library files:
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C:\Program Files\IVI Foundation\VISA\WinNT\lib\msc. Click OK to close the dialog
box.

Options

Editor | Tabs | Debug | Compatibility | Build Directories |Wnrl:sh I

Platform: Show direclories fnr:]
|Win3z =| | |Include files ] =
Directories: OxX + +

DAProgram Files\Microsoft Yisual Studio\VCISINCLUDE
DAProgram Files\Microsoft Visual Studio\VCI8WFCUNCLUDE
DAProgram FilesiMicrosoft Visual Studio\VCIFATLYNCLUDE

CAPROGRAM FILESYY] FOUNDATIONYISANWYINNTUNCLUDE

I 0K I Cancel

Note: By now, VISA library has been added.

5. Add the Text, Combo Box, Button, and Edit Box controls. The layout interface for

adding controls is as follows:

M demoIDN x|

Command 'I Send and Read

6. Modify the control attributes.

a. Name Text as "Command".

b. Open the Data item in the Combo Box attribute and input the following
command *IDN? manually.

c. Open the General item in the Edit Box attribute and select Disabled.

d. Name Button as Send and Read.
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7. Add the variables m_combox and m_receive to the Com Box and Edit Box controls

respectively.

=] 0 =0
Coamand : 4 ~lm | Send dnd Read I
B Copy

Insert Activel Comtrol. ..

-

9’ Check Mnemonics

T 8

Events. ..

BY' Broperties

EFC ClazsWazard

Message Mops  Member Variables | Austomation ] Active Events | Class Info |

Praject: Class pame: Add Class.. - I

|demalDN =|  |CDemalDNDIg =
Ed. AdemalDMidemolDNDIg.h, EX\demolDMidemolDNDIg.cpp
Caontrol |Ds: Type Member Delete Variable I

Description: CString with length walidation

Maximum Characlers: |

0K I Cancel

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 BUFLEN];
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ViRsrc matches="buffer";
ViUInt32 nmatches;
ViFindList list;

viOpenDefaultRM (&defaultRM) ;

//Acquire the USB resource of VISA

viFindRsrc (defaultRM, "USB?*", &list, &nmatches, matches);
viOpen (defaultRM,matches,VI NULL,VI NULL, &vi);

//Send the command received
m_combox.GetLBText (m combox.GetCurSel (), strTemp) ;
strTemp = strTemp + "\n";

stringTemp = (char *) (LPCTSTR)strTemp;

viPrintf (vi,stringTemp) ;

//Read the results
viScanf (vi, "%$t\n", &buf);

//Display the results
UpdateData (TRUE) ;

m receive = buf;
UpdateData (FALSE) ;
viClose (vi);

viClose (defaultRM) ;

©

Save, compile, and run the project to obtain a single exe file. When the instrument
is correctly connected to the PC, enter a command (for example, *IDN?) and click
Send and Read to execute the command. Then, the reading results will be

returned.

£z demoIDH X

Command - ﬂ Send and Read

—
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