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Introduction

Making the hardware connection and control is the first step toward mastering the whole connectivity
challenge. With instrument connectivity standards such as the general-purpose interface bus (GPIB),
universal serial bus (USB), local area network (LAN), and LAN eXtensions for Instrumentation (LXI),
developers face the challenge of integrating these instrument connectivity standards into their
systems. This is particularly true when instruments and connectivity hardware are from various
suppliers, resulting in hardware driver incompatibility.

Using Keysight Technologies, Inc. connectivity software and hardware, you can establish a
connection control to a personal computer (PC) in a flash and help developers to balance design
considerations, take advantage of various technologies, and extend the lives of their systems.

By expanding your range of input/ output (I/0) alternatives, you can enable new usage models that
boost productivity and add new tools that protect your investments in system hardware and software.
The foundation of these benefits is an approach called Keysight Open, which simplifies system
development through system ready instrumentation, open software environments, and PC-standard
1/0.

This application note provides answers to frequently asked questions about incorporating Keysight
GPIB connectivity products into a National Instrument (NI) LabVIEW system. These tips give an insight
on how to use the Keysight GPIB interface card or converter (see Figure 1) to control instruments in

a NI system. Instructions are also given on how to use both Keysight and NI GPIB controllers at the
same system and how to configure the NI-488.2 based system software when a Keysight GPIB card is
used to replace a NI GPIB card. See Table 1 for Keysight's GPIB compatibility with NI LabVIEW
system. To substitute NI GPIB hardware with a Keysight GPIB solution, please refer to Tip 3.

Table 1. Keysight GPIB compatibility with NI LabVIEW system

Keysight NI-MAX + NI-MAX +

Connection LabVIEW LabVIEW with

Expert NI1/0
Keysight GPIB Plug and play Tip 1 Tip2

solutions

Figure 1. Keysight 82357B USB/GPIB converter and 823508 GPIB card
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Tip 1: How to use Keysight 82357B USB/GPIB converter in NI's MAX
or LabVIEW

If you are installing Keysight’s 82357B USB/GPIB converter for the first time and do not have either NI
LabVIEW or Keysight 10 Libraries' Suite installed, you will need to:

- Enable the NIVISATulip.dll, and

- Enable the Keysight 10 libraries Suite to work with NI 488.2.

NI-VISAZ finds and accesses all GPIB devices. Although NI's MAX and NI-VISA Interactive Control are able
to detect Keysight's hardware, NI-VISA does not configure Keysight hardware. You should use the Keysight

I/0 Libraries Suite configuration utility to configure the hardware.

Follow these installation steps:

Steps Procedures

Step 1: a) If you have the NI-VISA installed, you can then install Keysight VISA® as a sec-

Install NI-VISA library ondary VISA. This is only valid with Keysight VISA version K and later.

(with versions 3.6 to 4.4). b) If Keysight 10 Libraries Suite is already installed, side-by-side* mode will be
enabled during installation of NI-VISA. You may proceed to step 3.

Step 2: a) Choose Typical setup to detect NI-VISA and to enable side-by-side mode. See

Install Keysight 10 Libraries Suite Figure 2 and Figure 3.
(you can download the software

from this website:

www.keysight.com/find/iosuite).

Keysight Libraries Suite 15.0 - InstallShield Wizard

Setup Type

Chooze the s=hup type that best suits pour nesds, l IO:
Pleass select a setup iypa
@ Typical

ﬁ’ Recommended features for your configuation wall be instalied

() Cugtom

Chooze the program features you want to install Recommended ot
advanced uzess.

[ « Back ]l Newt > ][ Cancel

Figure 2. Typical setup for Keysight 10 Libraries Suite.

! Keysight I/0 Libraries
Each Keysight 10 product is bundled with the Keysight I/0 libraries. There are four /0 libraries included in Keysight |0 libraries Suite:
Keysight VISA, VISA, SICL, and Keysight 488. Each of them allows you to programmatically control instruments, send commands to
them, and receive responses and data.

2 NI-VISA
NI-VISA is the National Instruments implementation of the VISA I/0 standard. NI-VISA includes software libraries, interactive utilities
such as VISA Interactive Control, and configuration programs through Measurement and Automation Explorer for all your
development needs. NI-VISA is standard across the National Instruments product line.

5 Keysight VISA
Keysight VISA (Virtual Instrument Software Architecture) can be used to develop 1/0 applications and instrument drivers that are
interoperable with many other VISA applications from many vendors that comply with IVI Foundation standards.

4 Side-by-side mode
Side-by-side mode allows Keysight VISA to be used simultaneously with NI-VISA.


http://www.keysight.com/find/iosuite
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Tip 1: How to use Keysight 82357B USB/GPIB converter in NI's MAX
or LabVIEW (continued)

Steps

Procedures

Uncheck ——

Keysight 10 Libraries Suite 15.0 - InstallShield Wizard
Install Keysight VISA

Kaysight VISA will be instaled as the priman VISA and in side-by-side mode. 1F you plan on instaling
another comoan's Y154 in the fulure, pou may wizh o clear the checkbos For more information,
see the Kaysight 10 Libraries Suite Gafting Started Guide.

3 Install Keysight VISA as primsry VISA

[ <Back || New> | [ Carcel

Figure 3. Enabling side-by-side mode in Typical setup

b) Alternatively, you can choose Custom setup for the installation, then select
side-by-side mode. Complete the installation for IO libraries before Step 3. See
Figure 4 and Figure b.

Keysight 10 Librarijes Suite 15.0 - InstallShield Wizard

Setup Jype .
Choaose the sebup type that best sukts pour needs. | lo
Pleaze select a setup type.

OT

Recommended features for pour configuration will be mstalled

(&) Custom

Chooze the program featuses you want ko install Recommended for
advanced uzers.

[ cBack || Mest» ]I Cancal ]

Figure 4. Custom setup for Keysight 10 libraries Suite.

Keysight 10 Libraries Suite 15.0 - InstallShield Wizard

Uncheck —

Select Features

Sefect the faatures sstup wilinstall | 10

Select the features pou wank to mnstall, and deselect the features you do nat want to matall.

| = g Kaysight 10 Li Detenption
i Keysight VIS Keysight fles are installed in
IV‘-M! beth the side-by-side mode
L directoties and the Keysight
/S ample Programs VISA a2 primary VISA
dirachories.

uile

81,89 MB of space tequired on the C dive
T4385.05 MB of space avalable on the C dive

[ ¢Back [ Newt> | [ cancel

Figure b. Enabling side-by-side mode in Custom setup
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Tip 1: How to use Keysight 82357B USB/GPIB converter in NI's MAX
or LabVIEW (continued)

Steps Procedures
Step 3:

Connect the 82357B USB/GPIB

converter to your PC’s USB port.

Step 4: a) You do not need ta insert a CD-ROM; just click on the Next button until the
Install Windows’ “Found New installation is complete. See Figure 6, Figure 7, and Figure 8.
Hardware Wizard.”

Found New Hardware Wizard

This wizaid heips pou instal softwere for.
nw KEYSIGHT 823576 Intiafzing

(*) 1f your hardware came with an installation CD
B2 o1 lloppy disk. insert it now.

‘What do you wart the wizard to do?

(@ Install the soitware sutomalicaly (R ecommended)
3 irstal from a it or specific locabion (Advanced]

Click Newt to conline.

[ cBack [ mew> | [ Coneal |

Figure 6. Installing the Keysight 82357B USB/GPIB

Found New Hardware Wizard

Please wait while the wizard searches. ..

AN KEYSIGHT 523578 Inkiskarg

ul

| < Back I i | Cancel ]

Figure 7. Initializing the Keysight 82357B USB/GPIB

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard bas finished instalirg the software for

lw KEYSIGHT 823578 Irstiakzing

Click Firssh to close the wizatd
o ]

Figure 8. Keysight 82357B USB/GPIB installation completed

b) Repeat step 4 (a) when you see “Found New Hardware Wizard” message box
appearing second time.
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Tip 1: How to use Keysight 82357B USB/GPIB converter in NI's MAX
or LabVIEW (continued)

Steps Procedures

Step b: Apply power to the instrument and ensure that it is addressed for listening or
Connect the USB/GPIB converter  talking over the GPIB interface. You can use the Keysight Connection Expert to
to your instrument. check the connection. See Figure 9.

Tock Hely
I Piopeties ) Inderacive 0] W Add inatrument 9 Add intsrizce 9 Deete

GPIR Instrament - TI2508

o . 2isne (D Bt s s P e W e : i
O oo (ASLE)
B L (1)

= S B (e VIS wildress: R VO INETR
2 usea 10N ring; Korpaight Tochnelogng, 332504,0,2 01-1 01-2.00-09-2

Miifactar Keyaiger Technalopes.
Model ¢ae 332504
Serial rumber: o .
Firmeare; 201-1.01-2.00-08-2 Etﬁ

CPE addraia 0

KL address guibiy 10

Address check: Ya§

Auto-ideraity. ey

Figure 9. Connecting the USB/GPIB converter to the instrument

Steps Procedures
Step 6: The NI-VISA Passport is a software module included with NI-VISA to support the
Enable the NI-VISA Passport use of Keysight hardware and is not enabled by default. To activate this module,

for Tulip so that NI-VISA is able follow the steps below:
to recognize and detect Keysight

hardware. a) Use the NI Measurement and Automation Explorer (NI-MAX). For version 3.1
and subsequent versions of NI-MAX, click on Tools > NI-VISA >
VISA Options...

b) Select the Passport for Tulip (NIVisaTulip.dll) check box. See Figure 10.

c) Click Save to save your settings, then exit NI-MAX.

S NI-VISA 4.4 - Measurement it Automation Lxplorer

Configuration s Rm I -
=8 -
' 2 M i "P‘ General Setings A Passpart i a ey modals thal NIVISA lads to
& 8 Dovioes and Irkerfaces o canmunicate with a cass of Penments.
i Al Scales ;::l‘e
= & saftware Fhaoate The Iakowing st contain the Passports that have been
B 1v1 Compliance Packags 3.3 eanfiglred for wse on this computa. Place 2 check next fo
= {3 Labiew 0.6 each Pasaport NINISA shauld uss.
LabiIEW Rum-Time 6,1 "
Eubv:zw Run-Time 7.1 1P et
13 LabvIEW Run-Time 8.0.1 ||'Z N8B I - NIVISA Passport for GFIE
48 LobVIEW Run-Time 8.2.1 |E Ml l - MISISA Passpait bor Serial
- Sty IEINErasstl- NS ot oo
LabVIEW RuR-Tims 8.6 I N - e S
! o o i ;': i [Nl - NINISA Passpar for Frewie
e R | Mg o8~ 11315 Passport for GRIBA
4@ LabWindows/CVI RunrTime 9. T MNP - IS Paspont bt P31
& 4@ Labwindows/CH1 Shared Add- g
Check
# B Measurement Sudio for V5200
= W Measurement Studio For V520
| S S S

Figure 10. Enabling the NI-VISA Passport for Tulip

d) Close and restart NI-MAX software. You should see your instrument listed
under “Devices and Interfaces” as “Miscellaneous VISA Resource.”

e) NI-VISA and NI utilities such as VISA Interactive Control (VISAIC) can now
access the Keysight 82357B USB/GPIB interface converter.
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Tip 1: How to use Keysight 82357B USB/GPIB converter in NI's MAX
or LabVIEW (continued)

Steps Procedures

Keysight 10 Libraries Suite includes the Keysight 488 library. This allows you to use NI-488.2 and compatible programs
from other vendors’ 488 libraries with Keysight GPIB interfaces and other vendors’ interfaces, simultaneously.

If your test system includes only Keysight GPIB interface hardware and software, you do not need to take any special
action to use Keysight 488. If your system includes NI-488.2 software from NI, or any other vendor’s compatible
implementation, you may need to explicitly enable Keysight 488.

Step 7: a) Enable the NI 488.2 using Keysight Connection Expert 15.x.
Enable NI 488.2 using Keysight i) Select Tools > Keysight 488... See Figure 11.
Connection Expert.

Keysight Connection Expert

File Edit View IjO Configuration Sl
& Refiesh Al 98) Undo ‘ Keysigh tive 10 BE Add Instrument 19 Add Intert

Event Viewer
RS5-232 Serial Inte

Task Guide Interactive 10

| Interactive LXI

Tasks for This Interface 10 Monitor

Remote IO Server »

@ Refresh this R5-232 interface ViFind32 (debug utity)

VISA Assistant
B Change properties

[2] changethelabel VISA interface
SICL interface
@ Ignore 3?
C 3
= . Lagical unit:
K ot S Lan (TCPT . Bt .
ort humber:
UsBO
General Tasks By T ———]
Baud rate:
Data size:
@ Refresh all
Flow control:
Ilﬁ Add an instrument Auto-discover:

Figure 11. Selecting Keysight 488...

ii) Select the Keysight 488 Options tab. See Figure 12.
iii) Select Enable Keysight GPIB cards for 488 programs.

= Keysight Connection Expert Options

| Keysight Y158 Options | Configuration Settings | Keysight 458 Options |
Enable Keysight GPIB cards
Enabling this option allows Keysight GPIE cards ta work in NI-
' 488.2-compatible programs,

This can cause valid or unwarranted error messages from
National Instruments software.

More Information. .
Check ! =[] Enable Keysight GPIB cards for 488 programs

[[] Do not: show Keysight 486 status messages

[ ok J[ cancel [ Hep |

Figure 12. Enabling Keysight 488 programs

b) Enable NI 488.2 using Keysight Connection Expert 14.x.
i) Select Tools > Options Keysight 488 Options.
ii) Select Enable Keysight GPIB cards for 488 programs.

For more information, please refer to the Keysight 10 Libraries Suite help topic “Using Keysight 488 with
NI-488.2" from the Keysight 488 Online Reference and User’s Guide.
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Tip 2: How to use both Keysight GPIB and NI GPIB converters in the
same system

You can use NI-VISA to access Keysight GPIB converters such as Keysight GPIB, NI GPIB controller or
PCI-GPIB card in the same system. To do so, you will need to enable the NI-VISA Passport editor in NI-MAX.

NI-VISA finds and accesses any GPIB or VXI devices. Although NI-MAX and NI-VISA Interactive Control are
able to detect Keysight's hardware, NI-VISA does not configure the Keysight hardware; you must use the
Keysight I/0 Libraries Suite configuration utility to configure that hardware.

If you have already installed NI-VISA, you can install Keysight VISA as a secondary VISA (for Keysight VISA
version K and later). If you already have Keysight VISA installed and are now installing NI-VISA, you can
select NI-VISA as the primary VISA and Keysight VISA as the secondary VISA.

Use the following procedures to enable the NI-VISA Passport editor in NI-MAX to work with Keysight
hardware:

Procedures

a) Use the NI Measurement and Automation Explorer (NI-MAX) to enable the NI-VISA Passport editor. For version 3.1
and subsequent versions of NI-MAX, click on Tools > NI-VISA > VISA Options...

b) Select the Passport for Tulip (NIVisaTulip.dll) check box. See Figure 13.

¢) Click Save to save your settings, then exit NI-MAX.

¥ NI-VISA 4.4 - Measurement & Automation Explorer
File Edit View Tools Help

Configuration ,e‘Refresh' I save 'g Revert &P Show Help
=& My System
& i My System
. E' DeteNGiahborhoos ' oo etings | A Passpottis a bray module that NIVISA loads o
& 4 Devices and Interfaces : ) o commurnicate with a class of instuments.
4 Scales Aliases
Remote
=] & Software i The following list contains the Passports that have been
I Compliance Package 3.3 P configured for use on this computer. Place a check next to
BB LW es each Passport NIVISA should use.
LabVIEW Run-Time 6.1 ;
— st of Passports:
LabVIEW Run-Time 7.1 LR
I3 LabVIEW Run-Time 8.0.1 [Z]NWi488.dI - NIVISA Passport for GPIB
Time 6. 7] NMidsil dil - NIVISA Passportfor Serial
LabVIEW Run-Time 8.2.1
I3 LabVIEW Run-Time 6.5.1 [ZINWiEnet.di - NIVISA Passport for TCPIP and ViXI-11
o] L.l ~ NIVISA Passport for Enet-Serial
LabVIEW Run-Time 8.6 =i .
1;: et [ZINViFW.dl - NIVISA Passportfor FirsWire
g oV EYL 503 [ZNWiGpvs.dl - NIVISA Passport for GPIBAXI
A 1SN ot i T 2. [ZINMPsi dil - NIISA Passpart for PXI
1 4@ Labiwindows{CVI Shared Add- NI-VISA Passport for remote NIAVISA
Check x| & | wlp.dll - NI*/ISA Passport for Tulip
@ ¥ Measurement Studio for ¥520(] = port for USB
4 Measurement Studio for Y520

Figure 13. Enabling the NI-VISA Passport editor in NI-MAX

d) Close and restart NI-MAX software. You should see your instrument listed under “Devices and Interfaces” as
“Miscellaneous VISA Resource.”

If you have both Keysight and NI GPIB controllers in the same system, the controllers must be configured
with different interface names; for example, GPIBO, GPIB1, and so forth. If both vendors try to use the same
interface address, the NI-VISA reports an error from viFindRsrc or VISA Find Resources.

NI-VISA will assign to a Keysight GPIB card a VISA interface name of GPIBn, where n is the trailing
number of the SICL name assigned by the Keysight |0 Configuration program. If the SICL name does not
have a trailing number, the n will be assigned from the logical unit number assigned by the Keysight 10

Config program. If Keysight VISA has configured an NI-488 GPIB card, it will normally default the SICL
name to GPIBO.



09 | Keysight | Tips on using Keysight GPIB Solutions in National Instrument’s LabVIEW Environment - Application Note

Tip 2: How to use both Keysight GPIB and NI GPIB converters in the
same system (continued)

The NI-VISA Library Passport for Tulip will then map this back to NI-VISA as GPIBO. This will cause a con-
flict with the GPIBO that is already mapped to the NI-488 GPIB card in NI-VISA. NI-VISA would not be able
to recognize the GPIB interface. The workaround for this problem is to run Keysight IO Config and edit the
SICL name for this card to another address (e.g., GPIB9). See Figure 14.

WISA interface |D:
GPIB address:

SICL interface ID:

[V] Auto-discover instrurne

Keysight 488 Properties. ..

[ OF ][ Cancel ][ Help ]

Figure 14. Selecting the VISA Interface ID to GPIB9

Tip 3: How to confi gure your software if you replace your NI GPIB card with a
Keysight GPIB Card, when your software is written using NI-488.2

With the introduction of the Keysight 10 Libraries Suite version 14.1 and subsequent versions, you can now
use a Keysight GPIB card or converter with third party vendor software written with NI-488.2.

If your system includes NI- 488.2 software from NI, or any other vendor’s compatible implementation, you
may need to explicitly enable Keysight 488. To do this, connect Keysight Connection Expert, click Tools >
Keysight 488...> check on Enable Keysight GPIB cards for 488 programs. See Figure 15.

fE Keysight Connection Expert Options FZ|

| Keysight 4154 Options | Configuration Settings ] Keysight 458 Options

Enable Keysight GPIE cards

Enabling this option allows Keysight GPIE cards to work in MI-
488, 2-compatible programs.

This can cause valid or unwarranted error messages from
Mational Instruments software.

More Information...

C heCk P>[ 7] Enable Keysight GPIE cards for 488 programs

["] Do nat show Keysight 458 status messages

[ oK ][ Cancel ][ Help ]

Figure 15. Enabling the VISA 488 program

This setting allows correct operation of 488.2 programs with both Keysight and third-party GPIB interfaces
(even simultaneously). If you receive errors from third-party tools (such as NI-MAX) when Keysight 488 is
enabled, disable Keysight 488, use the third-party tool, then re-enable Keysight 488.
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Summary

With these tips and tricks, you can now create flexible test systems by incorporating Keysight GPIB
connectivity products into a NI Labview system. You can kick-start measurements sooner without having to
make extensive changes to your system and at no additional cost.

Related Literature

Please refer to the publication below for further information.

Publication Title Publication Number
10 Libraries Suite 15 Connectivity 5989-6133EN
Guide with Getting

Started

Related Web Resources

To download Keysight 10 Libraries Suite latest software, go to the following URL:
www.keysight.com/find/iosuite


http://www.keysight.com/find/iosuite
http://literature.cdn.keysight.com/litweb/pdf/5989-6133EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5989-6133EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5989-6133EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5989-6133EN.pdf
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