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APPLICATION NOTE

Verification of a working remote communications connection
using NI-MAX

INTRODUCTION:

Automating a test can dramatically increase the productivity, throughput, and accuracy
of a process. Automating a setup involves connecting a computer to the test
instrumentation using a standard communications bus like USB or LAN and then
utilizing code entered via a software layer (like LabVIEW, .NET, Python, etc..) to
sequence the specific instrument commands and process data.

This process normally goes quite smoothly, but if there are problems, there are some
basic troubleshooting steps that can help get your test up-and-running quickly.

In this note, we are going to show how to use NI-MAX to test the communications
connection between an instrument and a remote computer using both a USB and a LAN
connection to ensure that they are working properly. Once the connection is verified,
you can begin to work on the control software.

National Instruments Measurement and Automation Explorer (NI-MAX) is a free
communications tool provided with NI's VISA library.

You can learn more here:
http://digital.ni.com/public.nsf/allkb/71544521BDE34FFB86256 FCF005F4FB6

USB Connections:

1. Power on and connect the instrument via USB cable to the computer. On a
computer running Windows, the first time you connect the USB from an
instrument should open a dialog box or show a notification of a new device being
connected.

You can check the status of the USB connections by opening Device Manager
located in the Control Panel menu of most Windows Operating systems and
expanding the driver information as shown below in this Windows 10 example:
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| File Action View Help

&2 | DlE HE Bl EX®

| Driver File Details

@ Batteries

Bluetooth

O Computer

- Disk drives

[5& Display adapters

= DVD/CD-ROM drives

) Human Interface Devices

B Software devices
Iy Sound, video and game con
S Storage controllers

§ Intel(R) USB 3.0 eXtensib
i Mobile 5th Generation It
§ Realtek USB 2.0 Card Rei
i USE Composite Device

9 USE Root Hub
¢ USE Root Hub (xHCI)

General Driver  Details

Events

<9 |JSE Test and Measurement Device (IVI)

BrvErTies

[=]CAWINDOWS\System32\Drivers\ausbtmc sys

o USB Test and Measurement Device

Roll Back Driver...

I the device fails &
back to the previod

5

= IDE ATAVATAP! controllers Driver Provider: V| Foundation, |
_"r; Imaging devices Driver Date: 81472013
? Intel Will5B Driver Version: 16.3.17614.0
Ke.yboards o Siiinfis, Microsoft Windo
g Mice and other pointing de Publisher Provider: IW] Foundation
[ Monitors
@ Network adapters Driver Details To view details abal File version: 80.3.17614.00
M Print queues : Copyright: 2 || Foundation, Inc. All ights reserved.
] Processars Update Driver... To update the drive
Digital Signer:  Microsoft Windows Hardware Compatibility

¥ System devices Disable Disables the select
v i Universal Serial Bus controll
i Generic USB Hub Uninstall To uninstall the diveryovarcear:

oK

Cancel

i USE Test and Measurement Devices
i USE Test and Measurement Device (IVI)

This indicates that the operating system recognizes the connected instrument as
a test instrument.

If the device manager reports the USB connection as some other type of device
(printer, camera, unknown, etc.), there is likely a problem linking the proper driver
(ausbtmc.sys) to the instrument. One possible solution to this is to disable the
driver, disconnect the USB cable, verify that ausbtmc.sys exists, and then
reconnect the USB cable.

2. Run NI-MAX by left-clicking on the icon on the desktop or finding it via the start
menu

NI MAK
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3. This will open the main window, as shown below:

Initializing
Version 16.0
©1999-2016 National Instruments. Al rights reserved.

ni.com

Measurement & Automation Explorer

VNATIONAL
) INSTRUMENTS

System Resources

Total Physical Memory
Free Physical Memory
Total Virtual Memary
Free Virtual Memery

5.01GB
143 GB
8.66 GB
253 GB

5 System Settings % Network Settings

7% My System - Measurement & Automation Explorer - m} b4
File Edit View Tools Help
~ B My System b sove £ Refresh 37 Hide Help
> & Devices and Interfaces
> &1 Software G@Back B~
» B8 Remote Systems System Settings
National A
Hostname DESKTOP-4AMVEVS Instruments
Measurement &
DNS Name DESKTOP-4AMVEVS Automation
Vendar Dell Inc. Explorer
B Measurement &
Model Inspiren 3558 Automation Explorer
(MAX) provides access to
Serial Number 8PHO982 your National
. Instruments products.
Firmware Versicn an
What do you want to
Operating System Microsaft Windows 10 Home do?
System Start Time 4/20/2017 7:25 AM Manage my devices and
L interfaces
DESC"P']D“ Manage my installed
System Configuration Web [ Local Only v mﬂ
Access =TS

Manage virtual channels
or tasks for my devices

Create scales for my
virtual instruments

Configure my IVI
instrument drivers

Import/export my

device configuration
file.

Note Some
catagories are
davice spedific. v

For example,

< >

4. Expand the “Devices and Interfaces” menu. You should see the instruments
attached via USB with a brief description as shown for an SDS2000X

oscilloscope below:

ﬁ My System - Measurement & Automation Explorer
File Edit View Tools Help

H e a Refresh

w Ed My System
: wr Devices and Interfaces
= ASRL10:IMNSTR "LPT1"
*Z S052102X "USBO::DuFAEC:OxEE3 AnSDS2XHAZ 160547 INSTR"
» 51 Software
> E8 Remote Systems

System Settings

DNS Mame

DE
DH
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This indicates that a software application (NI-MAX) has correctly identified a test
and measurement device (the oscilloscope) over the USB connection.

5. By left-clicking on the instrument, you can see additional information about it:

ﬁ SDS2102x "USBO:0kF4E Ci0xEE3 A SDS2ZXHAZ 160347 INSTR" - Measurement & Automation Explorer
File Edit View Tools Help

v Ed My System W Sove & Refresh | 32 Open VISA Test Panel
~ & Devices and Interfaces
ASRL10:IMSTR "LPT1" 7 n
*= SD52102X "USBO:0xF4ECe:OxEE3ALSDS2XHAZ 160547:INSTR" Settings
> 4 Metwork Devices
> & Software Name
» B8 Remote Systems Wendor Siglent Technologies Co,. Ltd.
Model 5D52102X
Serial Number SDS2XHAZ160347
Status Present
USB Interface Number 0
485.2 Compliant |
VISA Resource Name USBO:0xFAEC:0XEE3ARSDSZXHAZ16054THINSTR
b, i

6. To further test the connection, right-click on the instrument and select Open VISA
Test Panel or select it from the side bar:

@a SDS2102X "USBO:0xFAECrOEE3ALSDS2XHAZ 160347 IMSTR" - Measurement & Automation Explorer

File Edit View Tools Help

v B My SysFem H save e Refresh ";.ﬂ Open VISA Test Panel
v ﬁ’ Devices and Interfaces
LIMSTR I DT1"
»< SDS2102X "USBO:0xFAEC::OxEE3A:S e — Settings
Rename
¥ ke EVICES
e
? 51 software @ Open VISA Test Panel ame
> B8 Remote Systems 'endor Siglent Technelegies O
Madel 5D52102X
Serial Number SDS2ZXHAZ2160547
Status Present
USE Interface Mumber 0
488.2 Compliant L
VISA Rescurce Name USBO:0xFAEC:OEE3A:
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The VISA Test Panel window shows some helpful information, including the
instrument manufacturer, model, serial number, and the USB identifier (VISA
Address) along the top.

:r_:] USBO:0xFAE COxEE3 AnSDS2XHAZ 160547 INSTR - VISA Test Panel — »

Configuration Input/Output Advanced NIVOTrace  Help ﬂmnumm-

USB Settings  |/0 Settings ~ View Attributes Return Data

USB Information Mo Error ~

Manufacturer
|Siglent Technologies Co,. Ltd. (0F4EC) |

Model
| sDs2102x (0xEE3A) |

Serial Number

|sDsaxHA2160547 |

Refresh || Apply Changes
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7. Another useful item in the VISA Test Panel is the Input/Output function. This
mode allows you to send specific instrument commands and receive instrument
responses.

This is especially helpful when you are planning a specific test sequence, the
effect of delays/timing, or troubleshooting a command. You can send each
command one-at-a-time and check the performance of the instrument.

Select Input/Output > Basic I/O > and Enter the command in the text window:

- *IDN? is a common identification string query (question or information
request) that returns the information from the connected instrument

- Inis atermination character that represents a new line. This is the
standard termination character for SIGLENT instrumentation.

- Write will send the command to the instrument
- Read will pull data from the instrument

- Query will perform a read and then a write command to request and
return data from the instrument

:/‘. USBO:OxF4EC:IEE3 AL SDS2KHAZ 160547 INSTR. - VISA Test Panel — x

Basic /O Line Contral ~ USE Control Return Data
Read Operation
No E
Select or Enter Command | 1ON7\n >~ o Error
*IDN?\n | Bytesto Read

oo 2

Write |I Read Read Status Byte Clear

View mixed ASCll/hexadecimal -

— — )

1: Write Operation (*IDNz\n) ~
Return Count: & bytes

"2: Read Operation

Return Count: 48 bytes
*IDN\35IGLENT, 5D52102X, SD52XHA2160547,1.2.2. 1\3R9\n

I ]

Copy to Clipboard | | Clear Buffer
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USB Checklist:

- Is the USB port configured properly on the instrument? Some instruments feature USB
ports that can be configured as TMC (Test and Measurement) or Printer communication
ports. The USB port should be set to USBTMC or similar for remote control.

- Try a direct connection to the controlling computer. USB hubs or long connections may
cause issues.

- Try a different USB cable. Connectors can go bad or prove to be faulty.
- Try a different USB port on the computer.
- On machines running Windows, check the Device Manager. Test instrumentation

should appear as USB Test and Measurement Device (IVI) and use the
AUSBTMC.SYS driver
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LAN Connections:

1. Power on and connect the instrument via LAN cable to a LAN network connected
to the computer you wish to use.

You can check the status of the LAN connection by using a software tool like
NMAP: https://nmap.org/

Mmap -
Zenmap GUI

NMAP allows you to scan networks and identify IP addresses.

First, identify the LAN connection for the instrument. This is typically located in
the System menu under 10 or LAN settings.

Here is the IO information for an SDS2000X oscilloscope:

DHCP Enahle

IF Address :

Subnet Mask :

Gate Way -

“iﬂ.ac ‘.!{_l'“jljre.i_-:-:‘

DHCP Enabled will automatically configure the instrument connection settings
and apply a valid IP address. With DHCP enabled, the IP address may change
over time. It is recommended to check the instrument IP address and then
confirm that it is visible on the network using NMAP:
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£ Zenmap

Command:

Scan Tools Profile Help

Target] |152.168.0.0/24 ~| Profile: | Ping scan

nmap -sn 192.168.0.0/24

Services Nmap Output Ports / Hosts  Tepolegy Host Details  Scans

0S 4 Host - nmap -sn 192.168.0.0/24
W 192.168.0.1
Starting Nmap 7.48 ( https://nmap.crg ) at 2817-@4-21 12:39 Eastern Daylight Time
W 19216802 Nmap scan report for 192.168.0.1
W 182.169.0.3 Host is up (@.8018s latency).
MAC Address: 14:B7:F8:@E:D3:C5 (Technicolor CH USA)
W 152.162.0.5 Nmap scan report for 192.168.8.2
Host is up (@.88s latency).
W 192.162.0.7 MAC Address: 58:6D:8F:86:5F:88 (Cisco-Linksys)
W 192.168.0.8 MNmap scan report for 192.168.8.3
Host iz up (@.8818s latency).
W 192.188.0.10 MAC Address: 14:B7:F8:8E:D3:C6 (Technicolor CH USA)
Nmap scan report for 192.168.8.5
W 192.152.0.88 Host iz up (8.837s latency).
W 192.168.0.87 MAC Address: 70:81:EB:B5:68:C4 (Apple)

Nmap scan report for 192.168.0.7

Host iz up (2.831ls latency).

MAC Address: 28:18:78:6F:71:54 (Microsoft)

Nmap scan report for 192.168.0.8

Host iz up (B.853s latency).

MAC Address: 48:8E:85:76:DF:4F (Samsung Electro-mechanics(thailand))
Nmap scan report for 192.168.08.10

Host is up (@.827s latency).

Ml o el A BhmmmmmTchnol og i 25 )

Nmap scan report for 192.168.0.87

Host is up (@.8@818s latency).

MAC Address: 89:27:80:88:17:88 (Unknown)

T ST P PO T T LT IO T

Host is up.

Nmap done: 256 IP addresses (9 hosts up) scanned in 5.75 seconds

Here, we are performing a Ping (short scan to identify what IP addresses are
being used) over the range of IP addresses that may match the instrument.

This can be performed bv settina the taraet usina the “/24” extension. This scans
24 bits For example, 192.168.10.0/24 would scan the 256 hosts between

192.168.10.0 and 192.168.10.255

Here is more information from NMAP:
https://nmap.org/book/man-target-specification.html

For example, to ping all IP addresses that start with 192.168.0.<n>, set the target

as follows:

= Zenmap

Scan  Tools Profile Help
Target: || 192.168.0.0/24

Command: | nmap -sn 192.168.0.0/24

Services Nmap Output Ports / Hosts Topelogy Host Details  Scans

05 4 Host - nmap -sn 192.168.0.0/24

I 192.168.0.1

Starting Mmap 7.4@ { https://nmap.org ) at 2017-04-21 12:39
i 192168.0.2 Nmap scan report for 192.168.8.1
W 192.168.0.3 Host is up (8.8818s latency).

MAC Address: 14:B7:F8:8E:D3:C5 (Technicolor CH USA)
B 19216805 Nmap scan report for 192.168.0.2

Host is up (@.88s latency).

-

W 192168.0. MAC Address: 58:60:8F:86:5F:8B (Cisco-Linksys)
W 192.168.0.8 Nmap scan report for 192.168.8.3
. Host is up (8.8818s latency).
i 107 i1ennin

Note the IP address and MAC address that identify your instrument.
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2. Run NI-MAX by left-clicking on the icon on the desktop or finding it via the start
menu

This will open the main window, as shown below:

ni.com

Measurement & Automation Explorer

Initializing
Version 16.0 W7 NATIONAL
©1999-2016 National Instruments. Al rights reserved. )% INSTRUMENTS'
T4 My System - Measurement & Automaticn Explorer - m} ®

File Edit View Tools Help

~ E3 My System
& Devices and Interfaces =
& Software ~ | [EBack =

E& Remote Systems System Settings

H Sove 73 Refresh »7 HideHelp [

Serial Number

Firmware Version

8PHO982
Al

[F& System Settings % Network Settings

onal
Instrumen its products.

What do you want to
do?

Operating System Microsoft Windows 10 Home
System Start Time 4/20/2017 7:25 AM Manage my devices and
L interfaces
DES(nPhn“ Mal{ag my installed
System Configuration Web [ Lacal Only b
Access
System Resources
Config wy IVI
Total Physical Memory sa168 instrument drivers
Import/export my
Free Physical Memory 14368 device confiquration
File.
Total Virtual Memory 26668
Note Some
Free Virtual Memory 25368 catagories are

device specific.
For example,

< >

National ~
Hostname DESKTOP-4AMVEVS Instruments
Measurement &
DNS Name DESKTOP-4AMVEVS Automation
Vendor Dell Inc. Explorer
Measuremen 't B
Model Inspiren 3558 A Expl

v

3. Unlike USB, there is not an easy way to identify all of the instruments connected

via LAN.

In many cases, you will have to manually add the LAN instrumentation.

Recall from Step 2, our instrument IP address is 192.168.0.87

10
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Right-click on Network Devices, and select Create New VISA TCP/IP Resource:

E’E Metwork Devices - Measurement & Automation Explorer
File Edit View Tools Help

v B My System
v B Devices and Interfaces
SRILAM-IMNSTR " PT1"

A% Add Network Device

Product Mame Hostname
Network Pesizas
y %% Create New VISA TCP/IP Resource...
» E3 Remote Systems
Select Manual Entry of LAN:
74 Create New .. ? H

Choose the type of LAN resource you want to add.

L M Chooze the type of TCP/IP resource wau wish to add.

() Auto-detect of LAN Instrument
/ Lz thiz option to select from a list of W11 LAN L%

inztruments detected on your local subnet.

- &
@ d @ranual Entry of LAM Instrument

ahather netwark.,

U ze this option if pour =117 LAN AL instrument is on

() Manual Entry of Faw Socket

over a specific port number,

Llze this option to communizate with an Ethernet device

11

<Back | Nets l Finish 4
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5. Enter the IP address and press Validate

A0 Aol Pleds e 1 hems s

T4 Create New ... ? >

Enter the LAN resource details.

Enter the TCPAP addrezs of your V154 network rezource in the
form of ks, xes. 2us wes, the hostname of the device, or a
computeri@zome. domain. The LAM device name iz often “inst("
or "gpib0,1".

Hostname or IP address

LAk Device Mame

| =

Measurement & Automation Explorer x

o Successfully opened a VISA session to "TCPIPO:192,168.0.87:INSTR"

oK

12
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6. After successfully creating a TCP/IP connection, select finish

L1 A5 Adel Blok L [,

79 Create New ... ?

Enter the TCP/IP address of pour WS4 network resource in the
farm of xxx. sx. 2w, the hostname of the device, or a
computer@some.domain, The LAN device name iz often “inst("
or "gpib0.1".

Hostname or [P address

|192.1 £8.0.57 |

LA Device Mame

e B

<Back || Ned» | [ Finish 1| Cancel

7. After the system updates it’s configuration, the instrument will appear in the
Network Devices menu:

@ TCPIPO:192,168.0.8Tinst0:INSTR - Measurement & Automation Explorer
File Edit View Tools Help
~ Ed My System H e a Refresh | :_r_:i Open VISA Test Panel
v i" Devices and Interfaces
ASRL10:INSTR "LPT1" r -
4. Metwork Devices Settings
Z5 TCPIPD:192.168.0.87:inst0xINSTR
3 Name | |
> B8 Remote Systems Hostname [192.168.0.87 |
1Pv4 Address 192.168.0.87
Status Present
LAMN Device Name |mst0 |
VISA Resource Name TCPIPC:192.168.0.872inst0zINSTR
", »

13
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8. To further test the connection, right-click on the instrument and select Open VISA
Test Panel or select it from the side bar:

File Edit View Tools Help

?a TCPIPD:182.168.0.87:inst0:INSTR - Measurement & Automation Explorer

~ EI My System
v ﬁ'l Devices and Interfaces
@ ASRL10:INSTR “LPT1"
v 4 Network Devices

5 P -
> &1 5ol ware Rename
5> BA Remot: Systems | & Delete

57 Open VISA Test Panel

e res :‘r en est Panel

W ove 3 Refresh Open VISA Test Panel
Settings
Narne | |
Hostname [192.1668.087 |
IPv4 Address 192.168.0.87
Status Present
LAN Device Mame |inst0 |
VISA Resource Name TCPIP0:192.168.0.87inst0:INSTR

The VISA Test Panel window shows some helpful information, including the
TCP/IP identifier (VISA Address) along the top.

:_'d TCPIP(::192.168.0.87:tinst0:INSTR - VISA Test Panel

Configuration Input/Output

TCP/IP Settings |70 Settings ~ View Attributes

TCR/IP Settings

Hostname
[192.168.0.87 |

Device Name

[insto |
Address

[132.168.0.87 |

Buffer Operations
Transmit Buffer

Set Size
Flush Buffer

S NATIONAL
Advanced NI /O Trace  Help ﬂNSTHUMENTS'

Return Data

Packet Settings Ne Error

Mo Packet Delay

[ Keep Alive Packets

Receive Buffer

Set Size

Flush Buffer

Refresh || Apply Changes

14
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9. Another useful item in the VISA Test Panel is the Input/Output function. This
mode allows you to send specific instrument commands and receive instrument
responses.

This is especially helpful when you are planning a specific test sequence, the
effect of delays/timing, or troubleshooting a command. You can send each
command one-at-a-time and check the performance of the instrument.

Select Input/Output > Basic I/O > and Enter the command in the text window:

- *IDN? is a common identification string query (question or information
request) that returns the information from the connected instrument

- Inis atermination character that represents a new line. This is the
standard termination character for SIGLENT instrumentation.

- Write will send the command to the instrument
- Read will pull data from the instrument

- Query will perform a read and then a write command to request and
return data from the instrument

:/‘1 TCPIPD:192.168.0.87:inst0:IMSTR - VISA Test Panel

Configuration Input/Output Advanced

VNATION&L .
NI/OTrace  Help INSTRUMENTS'

Basic 1/0

q
mand

*IDN?n

v

~

I *IDMN?\n I

Write

[¥]

Read Read Status Byte

Yencooived S5Clhergdecimal

Return Data

Read Operation
Mo Error

Bytes to Read
1024 =

Clear

e

1: Write Operation (*IDN2?\n)

Return Count: & bytes
2: Read Operation

Return Count: 48 bytes
*IDN' sSIGLENT, SD52102%, SD52¥HA2160547,1.2.2.1\3R%\n

Ll

v

Copy to Clipboard

Clear Buffer

=T Y
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For more information, check SiglentAmerica.com, or contact your local Siglent office.

America

SIGLENT Technologies America, Inc
6557 Cochran Rd Solon, Ohio 44139

Tel: 440-398-5800

Toll Free:877-515-5551

Fax: 440-399-1211

info@siglent.com

www.siglentamerica.com

Headquarters

SIGLENT TECHNOLOGIES CO., LTD.

Blog No.4 & No.5, Antongda Industrial Zone, 3rd Liuxian Road, Bao’an District, Shenzhen, 518101, China.
Tel:+ 86 755 3661 5186

Fax:+ 86 755 3359 1582

sales@siglent.com

www.siglent.com/ens

Europe

SIGLENT TECHNOLOGIES EUROPE GmbH
Liebigstrasse 2-20, Gebaeude 14, 22113 Hamburg Germany
Tel: +49(0)40-819-95946

Fax: +49(0)40-819-95947

info-eu@siglent.com

www.siglenteu.com

Publish Date:04/21/2017
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