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SCPI 541 ##

IEEE488.2 BA® <

*IDN?

>

e

*IDN?

ThREHIR:

MTERFER AR RS P8P S AR AR S .
IR 4% K

HER AR, PP aBS, PPMPIS, RS R AR A

s RENR S E AR 2.
241
UNI-T Technologies, UTS3036B, 000000001, 00.00.01

MEASure 54

>

kR

MEASure:VOLTage?
MEASure:CURRent?
MEASure:POWEr?

MEASure:ALL?

ThREHEA

FH T2 907 il el i3 R R \ R\ D 2R 48

MEASure 54

>

>

IR

MEASure:VOLTage?
MEASure:CURRent?
MEASure:POWEr?

MEASure:ALL?

ThagfiA:

FH T2 17 it [R5 A \ PR \ D A
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SOURCce %1%

[SOURce:]VOLTage

> g
[SOURce:]VOLTage <value>
> INREHIR:

BB A, WR AT R Th A B s B R T ORME R, B TR

[SOURce:]CURRent

> ek
[SOURCce:]CURRent <value>
> ThReHR:

BB R, R CATHR Y DA B B K T ORIER, WE LR
[SOURce:]VOLTage:PROTection

> g
[SOURCce:]VOLTage:PROTection <value>

> IThReHk:
B R AR T e AR

[SOURce:]CURRent:PROTection

> g
[SOURce:]CURRent:PROTection <value>

> IThReHk:
W B AR T B AR

[SOURce:]VOLTage:PROTection:STATe

> g
[SOURce:]VOLTage:PROTection:STATe {ON|OFF}

> DhREHER:
I BRI R AR A D g

[SOURce:]JCURRent:PROTection:STATe

> g
[SOURce:]CURRent:PROTection:STATe {ON|OFF}

> TheEHER:
FTIF B LR OR3P DI fE
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[SOURce:]VOLTage

>

kR
[SOURce:]VOLTage?
ThREHHEIA

e R A

[SOURce:]CURRent

>

(g W
[SOURce:]CURRent?
ThaefiR

A LA .

[SOURce:]VOLTage:PROTection

>

kR
[SOURCce:]VOLTage:PROTection?

ThREHIR:
A AR

[SOURce:]CURRent:PROTection

>

R
[SOURCce:]CURRent:PROTection?

ThREHhIR:
A AR -

[SOURce:]VOLTage:PROTection:STATe

>

IR
[SOURce:]VOLTage:PROTection:STATe?

ThReHiR .

AW FOR IR JORAS . IR [E] “ON” B “OFF” .

[SOURce:]CURRent:PROTection:STATe

>

A
[SOURce:]CURRent:PROTection:STATe?
ThReHiR

B R T RE I FARAS . IR Al “ON” 8¢ “OFF” .
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OUTPut f§ %

OUTPut

> A
OUTPut {ON|OFF}
> ThEefiR:
FIIF BRI H

> AR
OUTPut?

> ThReHR:
Aififa T SOIRZS . IRl “ON” B “OFF”

OUTPut:CVvVCC?

> e
OUTPut:CVCC?

> ThREHER:
A AR A RUIRE . R [\ “CV7 B “cC” .

MEMoy 4

MEMory:STORe

> AR
MEMory:STORe{M1|M2|M3}

> ThREHEIR:
w70 H & BAEAF T AN E .

MEMory:LOAD

> A

MEMory:LOAD{M1|M2|M3}
> TheEHER:

MRS B m v BB O E I 2 A i B . ORI DO REST T IF BB K T-IR4 8
I, E g B R

MEMory:GROUp

> meE:
MEMory:GROUp <n>
> ThEEfIR:
e EEE AL 1< n< 200,
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MEMory:GROUp

> A
MEMory:GROUp ?
> ThERfHiR:

AW IEEAT G . IR [F] 1——200 Fr%E 3.

SYSTem %54

SYSTem:REMote

>
SYSTem:REMote

> ThReHR:
g i NI AR AR

e SRR R B Y AR Fc S ThRE B BR . (B T OUTPUT #n] DAl 4h)  (H2H]
JA AT DU AR “ESC” BEIR R .

> Rk
SYSTem:REMote ?
> DIRefiR:

iR AL T, &M “YES” 5 “NO” .
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RIZAR
TR JwFE VR I R P rT B8 H B AR — S8 ) 0 A R 7 i B B U R X B ] R
T 2 HEAH B [ 1 B AT AR B

IEEEE
YaFEME & TAEAGE H 78 Windows #:1E :248 N #H Visual Studio F1 LabVIEW Jf & T
H AT 9w T

BHeEMIAER R F RS CL 223 NI VISA JE (A] 3 https://www.ni.com/en-
ca/support/downloads/drivers/download.ni-visa.html F#k) , A SCHERIN LA N
C:\Program Files\IVI Foundation\VISA.

AR B USB B LAN $: 1 5 PC @ Sid@(E, 1 USB Bl 4ok AR % 5
[HIAR 1) USB DEVICE #2115 PC ) USB £z LI AHZE, B# (f ] LAN Zdl 4ok A48 5 %
JE HIBR ¥ LAN 15 PC 1) LAN £ AHIZE

VISA FiE7 P

ARHTE W T — SRl TR, WL TR ER] VISA, R4S & e T
iy SEHUO SRS Ve ] ol R R, AR AT R BE 2 BT

VC++735
> IREE. Window &4t, Visual Studio.

> fiiR: @i USBTMC il TCP/IP i [N #3% %, HH7E NI-VISA L& IE"*IDN?" iy & K2 1)
WEEE.

> PR
1. #T7F Visual Studio {4, #r—> VC++ win32 console project.

2. WEIEMH NI-VISA FERDUE A, 25 S EMBAE.
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UNI-T

a) FRASFE

76 NI-VISA 2235 #4548 visa.h. visatype.h. visa32.lib S0f, HEA1EHI R VC++I5 H R
B2 N IR H . 7E projectname.cpp SCAE BN T 1B ATACAS «

#include "visa.h"
#pragma comment(lib,"visa32.lib™)

b) #Ae:

Riihi"project>>properties”, 7EJ& X UG HE 22 Ul £ "c/c++---General ", 4 "Additional
Include Directories" Wi [¥{E 5 B A NI-VISA 2235645, (iltn: C:\ProgramFiles\IVI
Foundation\VISA\WinNT\include), &1 ~ E Frw:

X

Configuration: |Active Mebug) | Platfora: [Active (¥in32) ~]  Configuration Manager..

Additional Include Directorie C:\Program Files\I¥VI Foundation\VISA

USBTYRC _WriteRead Property Pages

=¥ Configuration Propertil

General Resolve Susing References
Debugging Debug Information Format Program Database for Edit & Continue
=10 Suppress Startup Baner Tes (/nologo)
% General Warning Level Level 3 (/¥3)
Optimization Detect B4-bit Portability Iss Yes (/¥p64)
Freprocessor Treat Yarnings At Errors ¥o
Code Generation
Language

Preconpiled Mea
Output Files
Browse Informat
Advanced
Command Line

() Linker

() Browse Information

1 Build Bvents

(3 Custon Build Step

(3 ¥eb Deployment

Additional Include Directories
Specifies one or more directories to add to the include path: use semi~
colen delimited list if more than one (Ilpath])

OK | Cancel | | Help |

TE JE XS UEHE 22 1% £ Linker-General ", 14" Additional Library Directories" 3 [ {f ¥ & A
NI-VISA [ 22358845, (. C:\Program Files\IVI Foundation\VISA\WinNT\include), &1~
K7«

USBTEC _¥riteRead Property Pages z(
Configuration: |ActiveDebug) ~]| Patforn: [Activetninaz) v |  Configuration Manager

(23 Configuration Fropers| | Output File $ (OutDir)/USBTHC_¥riteKead. oxe
General Show Progress Not Sat
Debugging Version
Qacice Ensble Incremental Linking Tes (/INCRENENTAL)
3 Linker Suppress Startup Banner ¥o
% General Ignore Inport Library ¥o
Tagut Register Output ¥o
:"‘:“"‘! Additional Library Directorie C:\Progrem Files\IVI Foundatioen\VISA
ysten
Optimization
Enbedded TOL
Advanced

Command Line
() Browse Information
(3 Build Events

(L) Custom Build Step
) ¥eb Deployment

Outpat File

Override the default cutput file neme. (JOUT: [£ile])

0K Cancel | |  Help |
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a)

A8 & 1 b 1 HE 72 ) 3% 45" Linker-Command Line", ¥4 " Additional " 15 115 ¥ & 9 visa32.lib, %0

B
Configuration: Ilﬂi" (Dabug) :l Platform: IM““ ¥in32) ;] Configuration Manager .. ]
‘23 Configuration Properts m Options:
Genaral “Debug/USBTHC_¥ri teKead exe” /INCRENENTAL /HOLDGO JUEBG
Debugging PBB 'Dtbodm ¥riteRead pdb” /SUBSYSTEM:CONSOLE 8
L c/ces llb user32. ll'b cdx32 1ib winspool 1ib comdlg3Z 1ib
&3 Linker advapi32. 1ib shell32 1ib ole32. 1ib oleaut32 1ib uuid 1lib odbe32 1lib
odbccp32 lib
General
Input
Debugging
Systen
Optimization
Enbedded IDL
Advanced
% Command Line Additional Options:
() Browse Information ise32 1ib
() Build Events
(L) Custom Build Step
() ¥eb Deployment

OF | Cancel | 'o00- Help |

1t projectname.cpp X E¥ 0 visa.h SCA:
#include <visa.h>
PR :

USBTMC 713

int usbtmc_test()
{ /** This code demonstrates sending synchronous read & write commands

* to an USB Test & Measurement Class (USBTMC) instrument using NI-VISA

* The example writes the "*IDN?\n" string to all the USBTMC
* devices connected to the system and attempts to read back
* results using the write and read functions.

* Open Resource Manager

* Open VISA Session to an Instrument

* Write the Identification Query Using viPrintf

* Try to Read a Response With viScanf

* Close the VISA Session*/

ViSession defaultRM;

ViSession instr;

ViUInt32 numinstrs;

ViFindList findList;

ViStatus status;

UDP6730 &5 B BIRRIETFM
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char instrResourceString[VI_FIND_BUFLEN];
unsigned char buffer[100];
inti;
status = viOpenDefaultRM(&defaultRM);
if (status < VI_SUCCESS)
{
printf("Could not open a session to the VISA Resource Manager!\n");
return status;
b
/*Find all the USB TMC VISA resources in our system and store the number of resources in
the system in numInstrs.*/
status = viFindRsrc(defaultRM, "USB?*INSTR", &findList, &numlnstrs, instrResourceString);
if (status<VI_SUCCESS)

{
printf("An error occurred while finding resources. \nPress Enter to continue.");
fflush(stdin);
getchar();
viClose(defaultRM);
return status;
b
/** Now we will open VISA sessions to all USB TMC instruments.
* We must use the handle from viOpenDefaultRM and we must
* also use a string that indicates which instrument to open. This
* is called the instrument descriptor. The format for this string
* can be found in the function panel by right clicking on the
* descriptor parameter. After opening a session to the
* device, we will get a handle to the instrument which we
* will use in later VISA functions. The AccessMode and Timeout
* parameters in this function are reserved for future
* functionality. These two parameters are given the value VI_NULL. */

for (i = 0; i < int(numlInstrs); i++)
{
if (i >0)
{
viFindNext(findList, instrResourceString);
b
status = viOpen(defaultRM, instrResourceString, VI_NULL, VI_NULL, &instr);
if (status < VI_SUCCESS)
{
printf("Cannot open a session to the device %d. \n", i + 1);

continue;

¥
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/** At this point we now have a session open to the USB TMC instrument.
*We will now use the viPrintf function to send the device the string "*IDN?\n",
*asking for the device’s identification. */

char * cmmand = "*IDN?\n";

status = viPrintf(instr, cmmand);

if (status < VI_SUCCESS)

{
printf("Error writing to the device %d. \n", i + 1);
status = viClose(instr);
continue;

b

/** Now we will attempt to read back a response from the device to
*the identification query that was sent. We will use the viScanf
*function to acquire the data.

*After the data has been read the response is displayed. */

status = viScanf(instr, "%t", buffer);

if (status < VI_SUCCESS)

{
printf("Error reading a response from the device %d. \n", i + 1);
b
else
{
printf("\nDevice %d: %s\n", i + 1, buffer);
b

status = viClose(instr);
b
/*Now we will close the session to the instrument using viClose. This operation frees all
system resources.*/
status = viClose(defaultRM);
printf("Press Enter to exit.");
fflush(stdin);
getchar();
return 0;

int _tmain(int argc, * argv[])
{

usbtmc_test();

return 0;

UDP6730 &5 B EEIERIEF M
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b)

TCP/IP 7151

int tcp_ip_test(char *pIP)

{

char outputBuffer[VI_FIND_BUFLEN];

ViSession defaultRM, instr;

ViStatus status;

/* First we will need to open the default resource manager. */
status = viOpenDefaultRM(&defaultRM);

if (status < VI_SUCCESS)

{

printf("Could not open a session to the VISA Resource Manager!\n");
b
/* Now we will open a session via TCP/IP device */
char head[256] = "TCPIPO::";
char tail[] = "::inst0::INSTR";
strcat(head, pIP);
strcat(head, tail);
status = viOpen(defaultRM, head, VI_LOAD_CONFIG, VI_NULL, &instr);
if (status < VI_SUCCESS)
{
printf("An error occurred opening the session\n");
viClose(defaultRM);
b
status = viPrintf(instr, "*idn?\n");
status = viScanf(instr, "%t", outputBuffer);
if (status < VI_SUCCESS)

{
printf("viRead failed with error code: %x \n", status);
viClose(defaultRM);
b
else
{
printf("\nMesseage read from device: %*s\n", 0, outputBuffer);
b
status = viClose(instr);

status = viClose(defaultRM);
printf("Press Enter to exit.");
fflush(stdin);

getchar();

return 0;
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int _tmain(int

printf

char
fflush(stdin
gets
tcp_ip_test

return
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C#rfl

»  IIE: Window R4, Visual Studio.

> fiik: JEId USBTMC AT TCP/TP V5 AL 3504, IF£E NT-VISA ERIR"+TDN?”" iy & R & ) 1%
#ER.

> 5’5@%:

1. FTJF Visual Studio #AfH, Hrd&E— C# console projects

2. NI VISA f) C#5 F Tvi. Visa. d11 1 National Instruments. Visa. d11.

3. UHE:

a) USBTMC 7=l

class Program
void usbtmc_test
using (var new ResourceManager

var Find

foreach (string s in

try
var MessageBasedSession Open
Write
Console.WriteLine ReadString

catch (Exception

Console.WriteLine

void Main(string

usbtmc_test

b) TCP/IP 7=fl

class Program

UDP6730 £ 5 B IR 4RIEF A
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void tcp_ip_test(string ip
using (var rmSession = new ResourceManager
try
var resource = string.Format("TCPIP0::{0}::inst0::INSTR", ip
var mbSession = (MessageBasedSession )rmSession.Open(resource
mbSession.RawlIO.Write("*IDN?\n"
.Console.WriteLine(mbSession.RawIO.ReadString

catch (Exception ex

.Console.WriteLine(ex.Message

void Main(string| | args

tcp_ip_test("192.168.20.11"
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VB ~fl

»  IiE: Window R4, Microsoft Visual Basic 6.0,
> f#iR: @I USBTMC FH TCP/IP U AN #F 1 4%, JFAE NI-VISA FJIR”+IDN?” iy & K2 i 1

#E R

A IR

= v

FTJF Visual Basic 3kf, JHBrad—MadEm N T IE .

2. WEHHA NI-VISA ETHAE:: s Existing tab of Project>>Add
Existing Item, 7F NI-VISA ZZ3ERKIETFHI include” L &4k visad2. bas AU
ImZsctk. N E TR

Add NModule

New

Existing I

Look in: |3 include

~| « @& ¥ B@-

)X

q'rpptypn. bas

File name: [viza32. bas

Files of type: [Basic Files (% bas)

=l

Cancel

Help (H)

]

|7 Don't show this dialog in the future

3. S

a) USBTMC 74l

PrivateFunction usbtmc_test() AsLong

' This code demonstrates sending synchronous read & write commands

' to an USB Test & Measurement Class (USBTMC) instrument using NI-VISA
' The example writes the "*IDN?\n" string to all the USBTMC
' devices connected to the system and attempts to read back

' results using the write and read functions.
' The general flow of the code is

' Open Resource Manager

" Open VISA Session to an Instrument
' Write the Identification Query Using viWrite
' Try to Read a Response With viRead

' Close the VISA Session

Const MAX_CNT = 200
Dim defaultRM AsLong
Dim instrsesn AsLong

UDP6730 £ 5 B IR 4RIEF A
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Dim numlnstrs AsLong

Dim findList AsLong

Dim retCount AsLong

Dim status AsLong

Dim instrResourceString AsString *VI_FIND_BUFLEN
Dim Buffer AsString * MAX_CNT

Dim i AsInteger

' First we must call viOpenDefaultRM to get the manager

" handle. We will store this handle in defaultRM.

status = viOpenDefaultRM(defaultRM)

If(status < VI_SUCCESS) Then
resultTxt.Text = "Could not open a session to the VISA Resource Manager!"
usbtmc_test = status

ExitFunction

EndIf

' Find all the USB TMC VISA resources in our system and store the
" number of resources in the system in numlInstrs.
status = viFindRsrc(defaultRM, "USB?*INSTR", findList, numinstrs, instrResourceString)
If (status < VI_SUCCESS) Then
resultTxt.Text = "An error occurred while finding resources."
viClose(defaultRM)
usbtmc_test = status
ExitFunction
EndIf

' Now we will open VISA sessions to all USB TMC instruments.
' We must use the handle from viOpenDefaultRM and we must
" also use a string that indicates which instrument to open. This
" is called the instrument descriptor. The format for this string
' can be found in the function panel by right clicking on the
' descriptor parameter. After opening a session to the
' device, we will get a handle to the instrument which we
" will use in later VISA functions. The AccessMode and Timeout
' parameters in this function are reserved for future
' functionality. These two parameters are given the value VI_NULL.
For i = 0 To numlnstrs
If (i > 0) Then
status = viFindNext(findList, instrResourceString)
EndIf
status = viOpen(defaultRM, instrResourceString, VI_NULL, VI_NULL, instrsesn)
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If (status < VI_SUCCESS) Then
resultTxt.Text = "Cannot open a session to the device " + CStr(i + 1)
GoTo NextFind
EndIf
" At this point we now have a session open to the USB TMC instrument.
' We will now use the viWrite function to send the device the string "*IDN?",
" asking for the device's identification.
status = viWrite(instrsesn, "*IDN?", 5, retCount)
If (status < VI_SUCCESS) Then
resultTxt.Text = "Error writing to the device."
status = viClose(instrsesn)
GoTo NextFind
EndIf

' Now we will attempt to read back a response from the device to
' the identification query that was sent. We will use the viRead
' function to acquire the data.
' After the data has been read the response is displayed.
status = viRead(instrsesn, Buffer, MAX_CNT, retCount)
If (status < VI_SUCCESS) Then
resultTxt.Text = "Error reading a response from the device." + CStr(i + 1)
Else
resultTxt.Text = "Read from device: " + CStr(i + 1) + " " + Buffer
EndIf
status = viClose(instrsesn)
Next

" Now we will close the session to the instrument using
" viClose. This operation frees all system resources.
status = viClose(defaultRM)

usbtmc_test = 0

EndFunction

b) TCP/IP 7431
PrivateFunction tcp_ip_test(ByVal ip AsString) AsLong
Dim outputBuffer AsString * VI_FIND_BUFLEN
Dim defaultRM AsLong
Dim instrsesn AsLong
Dim status AsLong
Dim count AsLong

' First we will need to open the default resource manager.
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status = viOpenDefaultRM(defaultRM)

If (status < VI_SUCCESS) Then
resultTxt.Text = "Could not open a session to the VISA Resource Manager!"
tcp_ip_test = status

ExitFunction

EndIf

" Now we will open a session via TCP/IP device
status = viOpen(defaultRM, "TCPIPO::" + ip + "::inst0::INSTR", VI_LOAD_CONFIG, VI_NULL,
instrsesn)
If (status < VI_SUCCESS) Then
resultTxt.Text = "An error occurred opening the session"
viClose(defaultRM)
tcp_ip_test = status
ExitFunction
EndIf
status = viWrite(instrsesn, "*IDN?", 5, count)
If (status < VI_SUCCESS) Then
resultTxt.Text = "Error writing to the device."
EndIf
status = viRead(instrsesn, outputBuffer, VI_FIND_BUFLEN, count)
If (status < VI_SUCCESS) Then
resultTxt.Text = "Error reading a response from the device." + CStr(i + 1)
Else
resultTxt.Text = "read from device:" + outputBuffer
EndIf
status = viClose(instrsesn)
status = viClose(defaultRM)
tep_ip_test = 0
EndFunction
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LabVIEW 7=l

> ¥#E: Window £4t, LabVIEW.

> Rk @i USBTMC FT TCP/IP 7 M BS54, FF7E NI-VISA bR IE”*IDN?” fiy A K25 ) %
#IE R,

> PR

1. #T7F LabVIEW %M, FfEIgE—A VI S0

2. WNIEEME, AT, MIEH SR RRIERIN VISA BHEA . R
A B DL G A R AR A

3. JTFHEEIFAE, A5 VISA BRURAARR, JELETHSEH VISA TAR S ik BRI~ 51 T gk
VISA Write. VISA Read. VISA Open 1 VISA Close.

4. VIFTTF T —A USBTMC 45 1#) VISA 221, JF M54 5« IDN? g 2 I RIS R . >4 iy
WAE SRR, VI KSR VISA 2538, 40K B s

256 EEE

VISAERER Lz |

VISR,
L

5. @il TCP/IP 5% #8250 T USBTMC, {BRRFEN VISA 5 REM VISA BB N
[ 1/0, LabVIEW BRIANKEE AR 10, AEAE A, RIEMEEE %
#, “Synchronous 1/0 Mode>>Synchronous” PASZ¥L[EE 5 N BB EdE, W K EATR:

256

"""’"""'"'"|abc-. ‘—‘ah.:.\
W R
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b)

MATLAB 741

8. Window R4, MATLAB.

filiik: JEIL USBTMC Al TCP/TP Tj A #8575, JFAE NI-VISA L AI& "+ IDN?” iy & R & ) 1%
#HE R

52”%:

FTFF MATLAB %, RUihE Matlab FRHIM File>>New>>Script GIEE—ANZSMI M 3.
VA .

USBTMC 7451

function usbtmc_test()

% This code demonstrates sending synchronous read & write commands

% to an USB Test & Measurement Class (USBTMC) instrument using

% NI-VISA

%Create a VISA-USB object connected to a USB instrument
vu = visa('ni','"USBO0::0x5345::0x1234::SN20220718::INSTR');

%0Open the VISA object created
fopen(vu);

%Send the string "*IDN?",asking for the device's identification.
fprintf(vu,"*IDN?');

%Request the data

outputbuffer = fscanf(vu);
disp(outputbuffer);

%Close the VISA object
fclose(vu);

delete(vu);

clear vu;

End

TCP/IP 7= 43

function tcp_ip_test()

% This code demonstrates sending synchronous read & write commands
% to an TCP/IP instrument using NI-VISA

%C Create a VISA-TCPIP object connected to an instrument

%configured with IP address.

vt = visa('ni',['TCPIPO::",'192.168.20.11","::inst0:: INSTR']);
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%Open the VISA object created

fopen(vt);

%Send the string "*IDN?",asking for the device's identification.
fprintf(vt,"*IDN?');

%~Request the data
outputbuffer = fscanf(vt);
disp(outputbuffer);

%Close the VISA object
fclose(vt);

delete(vt);

clear vt;

end
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Python 7=

>
>

b)

8. Window 24, Python3.8, PyVISA1.11.0.

Hiik: @i USBTMC 1 TCP/TP 1 AN 28 ¥ %%, FFAE NI-VISA &34 *IDN?” iy & KA W K 515
IR

T 5E 23 python, ZRJGFTFF Python A M, AIEE— 2K test. py XM

i pip install PyVISA #5435 PyVISA, NJCikacds, 1552 ke F i
(https://pyvisa. readthedocs. io/en/latest/)

VihS

USBTMC 7=

import pyvisa

rm = pyvisa.ResourceManager()

rm.list_resources()

my_instrument = rm.open_resource('USB0::0x5345::0x1234::SN20220718::INSTR")
print(my_instrument.query('*IDN?"))

TCP/TP 7= 3

import pyvisa

rm = pyvisa.ResourceManager()

rm.list_resources()

my_instrument = rm.open_resource('TCPIP0::192.168.20.11::inst0::INSTR")
print(my_instrument.query("*IDN?"))
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