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EN

:TRIGger Commands

11.10

Description

Sets the interval for the VNA to output the signal from the rear-panel trigger output
connector.

Queries the interval for the VNA to output the signal from the rear-panel trigger
output connector.

Parameter

Name Type Range Default
<cn> Integer 1 to 500 1

<an> Integer 1 1
<type> Discrete {POINt|SWEep} SWEep
Remarks

. POINt: sends the trigger signal when acquiring each data point.

e SWEep: sends the trigger signal at each sweep.

Return Format
The query returns POIN or SWE.
Example

:TRIGger:CHANnell:AUXiliary:INTerval POINt /*Sets to send a trigger
signal when acquiring each data point.*/
:TRIGger:CHANnell:AUXiliary:INTerval? /*The query returns POIN.*/

:TRIGger:CHANnNel<cn>:AUXiliary<an>:DURation

Syntax

: TRIGger :CHANnel< (/7> :AUXiliary<an> :DURation <value>
:TRIGger :CHANnel<(Cn>:AUXiliary<an>:DURation?
Description

Sets the pulse width of the signal output from the rear-panel trigger output
connector of VNA.

Queries the pulse width of the signal output from the rear-panel trigger output
connector of VNA.
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Parameter
Name Type Range Default
<cn> Integer 1 to 500 1
<an> Integer 1 1
<value> Real Tusto1s 1 us
Remarks
N/A

Return Format

The query returns the pulse width of the output trigger signal. The unit is s.

Example

:TRIGger:CHANnell:AUXiliary:DURation 0.1
of the output trigger signal to 0.1 s.*/
:TRIGger:CHANnell:AUXiliary:DURation?
+1.00E-01.*/

/*Sets the pulse width

/*The query returns
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12 Other Commands

12.1 :CONTrol:AUXiliary:PASSfail:POLicy

Syntax

:CONTrol:AUXiliary:PASSfail:POLicy <Iype>

:CONTrol:AUXiliary:PASSfail:POLicy?
Description

Sets the policy used to determine how global pass/fail is computed.

Queries the policy used to determine how global pass/fail is computed.

Parameter

Name Type Range Default
<type> Discrete {ALLTests|ALLMeas} AlLTests
Remarks

e AlLLTests:The query returns PASS if all tests on all measurements pass.

e ALLMeas: The query returns PASS if all measurements have associated tests, and
all tests pass. The query returns FAIL if even one measurement has no associated

limit test.

Only those measurements which are not in Trace Hold
( ) state contribute to the pass/fail result.

Return Format
The query returns ALLT or ALLM.
Example

:CONTrol:AUXiliary:PASSfail:POLicy ALLMeas /*Sets the policy used
to determine how global pass/fail is computed to ALLMeas.*/
:CONTrol:AUXiliary:PASSfail:POLicy? /*The query returns ALLM.*/

12.2 :OUTPut[:STATe]

Syntax

:OUTPut[ :STATe] <bool>

:OUTPut|[ :STATe]?
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12.3

Description

Enables or disables RF power output; or queries the status of RF power output.

Parameter

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

e ON: enables the RF power output.

e OFF: disables the RF power output.

Return Format
The query returns 1 or 0.
Example

:OUTP OFF /*Disables the RF power output.*/
:OUTP? /*The query returns 0.%*/

:INITiate<cn>[:IMMediate]

Syntax
:INITiate<cn>[:IMMediate]
Description

Sends a manual trigger signal, not affecting the current on-going sweep.

Parameter

Name Type Range Default
<cn> Integer 1 to 500 1
Remarks

To perform this command, you need to run the
command to set the trigger source to Manual first. Each time you perform this
command, a trigger signal is sent.

Return Format
N/A
Example

N/A
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12.4 :ABORt

Syntax

:ABORt

Description

Aborts all sweeps, then resume trigger based on current trigger settings.
Parameter

N/A

Remarks

N/A

Return Format

N/A

Example

N/A
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13

13.1

13.2

Programming Examples

This chapter illustrates how to control the instrument by programming in LabVIEW,
Visual Basic, and Visual C++. These examples are programmed based on Virtual
Instrument Software Architecture (VISA) library.

RIGOL official website ( ) provides the programming examples
based on LabVIEWK, Visual Basic, Visual C++, Matlab, and Python. You can go to the
official website and click SUPPORT > Programming Demo to obtain the
programming examples.

Programming Preparations

Before programming, you need to prepare the following tasks:

You can log in to the RIGOL official website ( ) 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.

In the manual, the instrument communicates with the PC via the USB interface.
Connect the USB Device interface on the rear panel of the instrument to the PC by
using the USB cable. After the instrument is properly connected to the PC, power on
the instrument to start it.

The following parts will make a detailed introduction about the programming
examples in LabVIEW, Visual Basic, and Visual C++.

LabVIEW Programming Example

Program used in this example: LabVIEW2010

Function realized in this example: reading the waveform data of CH1 on the screen.
1. Run LabVIEW, and then create a VI file named LabVIEW _Demo.

2. Add controls and create the front panel as shown in the figure below.

232
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VISA Resource Name
% 5
Waveform Graph ._CHI Waveform m .
255-
225-
200-
175-
L
S 150-
=
‘S 125-
£i
0 I I 1 I | I I 1 1 1
0 100 200 300 400 500 600 700 800 900 1000
Time
3. Open the Block Diagram panel. Click Instrument 1/0 > VISA. Add the following
functions: VISA Open, VISA Read, VISA Write, and VISA Close.
VISA VISA Advanced
o e + .
I £
Write Read Advanced Open Close  Find Re...
WEA ] Ea [T | [T=L] 1
CLR STB T ¥ L P850
Clear  Read STB Trigger =~ Set Tim.. VISAPr.. Bus Spe...
bl’n'ﬂ M'nﬂ + 4
A
w[E] R =] Event
Write Fr... Read T.. Event H...
W.S'.-’J@ EEE]
b g
Lock As... Unlock Register ...

4. Connect the VISA resource name with the VISA Open. Then, connect the VISA
resource name outputs of all the functions with the VISA resource name and
connect the error output with the error input, as shown in the figure below.

VISA Resource Name
IIE: = LASA [GEE] 454 [LEr] LA [Er]
o abe-y k- abe-, abu-, ab ., r
= (B0 Lo =H| (=] R [=] [

5. Add string constant in the write buffer areas of the VISA Write function and input
the following instructions in the figure below. Waveform data is read through the
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VISA Read function which requires users to input the total number of bytes to be
read. In this example, the total number of bytes of waveform data to be read is less
than 2048. Use the VISA Close function to close the VISA resource after the VISA

operation is finished.

VISA Resource Name
Fsa | fwsa |

@ =a E=
aba-y labo—y aboy
% e [ I ETH| hd I

sets waveform data source to CH1
\n should be added to the end
same for other instructions
‘WaAVeform:SOURce CHANnell ...,.E

[sets to read screen datal
WAVeform:MODE NORMal|

|sets to read data in Byte format
‘WAVeform:FORMat BYTE|

[reads waveform datal

I:WAVefo rm:DATA? |

6. The data format is TMC data block header + waveform data + terminator. The TMC

header is in #NXXXXXX format; wherein, # is the TMC header identifier; N
following # represents the length of the waveform data; the length of the
waveform data points is expressed in ASCII strings,and the terminator represents
the ending of communication. For example, the data read for one time is
#9000001000XXXX. It indicates that 9 bytes are used to describe the data length.
000001000 indicates the length of waveform data, that is, 1,000 bytes. Use the
following block diagram to obtain the number of bytes that the TMC header
occupies. Ignore the TMC header and delete the terminator at the end of the
waveform data, and transfer the waveform data to the byte data and display it on

the waveform diagram controls.

[deletes the end identifier at the end of the waveform data|

[obtains the length of the waveform datal

[lumps over the data header, transforms into byte datal

Waveform Graph

The available functions used in the above block diagram as as follows:
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String Subset

string [3] E: .
offset (0) [2] T s "B [0] substring
length (rest) [1] J_

Used to obtain the TMC header"#N". After obtaining the number of bytes that the
TMC header occupies, ignore the data header to obtain the waveform data strings

Scan From String

format string

input string R

remaining string

P . J £ t I_

initial scan location B[ offset past scan
| e

error in (no error) - error out

default 1 (0 dbl) output 1

Used to obtain the waveform data length bytes

Trim Whitespace.vi (4803)
location (bath) [1]

string [0] ""“""ﬂ%ﬂ’"m [2] trimmed string

Used to delete the terminator at the end of the waveform data

String To Byte Array

string [1]

[0] unsigned byte array

Used to transfer waveform data strings to the byte group

7. The complete program block diagram is as shown in the figure below:

VISA Resource Name

e 5 wahfl.‘ e | e | i [ ZMBHZE.; / é

sets waveform data source to CH1
\n should be added to the end
same for other instructions

|:WAVsh:rm SOURce CHANnell

sets to read screen data

\WAVeform:MODE NORMal

[deletes the end identifier at the end of the waveform datal

[obtains the length of the waveform data]

data header bytes B

jumps over the data header, transforms into byte data]

[sets to read data in Byte format| i eform Graph
|WAVe'urm FORMat BYTE
reads waveform data

{WAVeform:DATA?

8. Select the device resource from the VISA Resource Name drop-down list and run

the program.
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{3 LabVIEW Demouvi ===
Fle Edit View Project Operate Tools Window Help Tl
W bosecfs=
»=8lu 1
VISA Resource Name
I/0TCI:’II:'D::1?"2.1E&.B.QQ::instﬂl::lNSTR j
Waveform Graph : CH1 Waveform m ]

m

13.3  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 application 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.
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Add Nodule PIX

Hew Existing I

Lok, ir: J._] include ﬂ = I:It E-
“vivizadZ. bas
*ml}’pi.bns
File name:  |visa32 bas
Files of type: |Basic Filez (¥ bas) ﬂ Bancel ]
Help (H)

[~ 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 statuses
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.

wm Demo E@E
m [ |
m"m"ah ___________ o ‘ o ‘ CH4 ‘

. 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.

. 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)
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13.4

Send a command to query the status of CHL

Call viVPrintf (vi, ":CHAN1:DISP?" + Chr$(10), O0)
' Obtain the status of CHI1

Call vivVScanf (vi, "%t", strRes)

s32Disp = CInt (strRes)

If (s32Disp = 1) Then

' Send the setting command

Call viVPrintf (vi, ":CHAN1:DISP 0" + Chr$(10), O0)
Labell (0) .ForeColor = &H808080 ''Gray

Else

Call viVPrintf (vi, ":CHAN1:DISP 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.

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

Category. Choose Debug Multithreaded DLL from the drop-down list under Use

run-time library. Click OK to close the dialog box.

Froject Settinge

Getlings For: [Win3z Debug  =| | General | Debag GG+ | Link | Reseurces | M ]3]
S demalON |

[c"'lﬂﬂr!r- |Code Generation :I Heset |

Processor
Biend ®

Calling corvention: Struct member glignment;
|__ecdecl* | |8 Byles * |

|

Praject Options:

[nologo B (W3 fGm JGE (2] 104 fD “WINIZ' [D -
“ DEBUG" [0 WINDOWS™ [ AFKDLL D MBCS®
[P ek gidemolDNpe Prustdabe i [Fo Debug!

ﬂ___E?__T] Concel
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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 Sottings

Settimgs Far: |W1n12 Debug L Genersl | Dehug | CiCe+  Link IRHnur\u: | M [Ts]

Category: [T -|  Besct |

Ouiput file pame:
Debugidemol N exe

Ohjecylibrary modules:
visa? ik

& Genernte debug inio [ lgnore sl default lihearles
# Link inerementally " Generals maphile
" Emahle profiling

Project Options:
[visa32.ib fnalago fsubsystemowindows ~
{fimcre talyes fpdb Debughd IOM. pd b fdebug
dmachine: 1186 fout Debag!demal DN exe™

ot

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:
C:\Program Files\IVI Foundation\VISA\WinNT\lib\msc. Click OK to close the dialog
box.
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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 Filr:s'l,Mmmsaft Yisual Siudm‘u,‘l.l"(!ﬂﬂ‘-,MFCi,IHCI_UDE

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 denoIDN (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 Combo Box and Edit Box

controls respectively.

=] 0 =0
Coamand : # ~lm | Send dnd Read I
B Copy

Insert Activel Comtrol. ..

-

E’?’ Check Mnemonics

T 8

Events. ..

BY' Broperties

EFC ClazsWazard

Message Mops  Member Variables | Austomation ] Active Events | Class Info |

Project: 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

Magimum Characlers: Ii

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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