TABOR ELECTRONICS

Simulate, Stimulate, Test...

How to Control Tabor AWGs with LabVIEW

Using the IVI Driver

In the previous tutorials, we have shown how to install all the necessary drivers and how to communicate
with Tabor AWG using SCPlI commands. Another way of using LabVIEW to control Tabor AWGs, is by using
the Tabor IVI driver. This way, one can communicate with the Tabor AWG, using pre-defined functions. In

this tutorial, we will give a quick start guide on how you can communicate with the Tabor AWG using the VI

driver.

For this tutorial, we will use LabVIEW 2015 32bit and a USB interface, together with the Tabor WX2184C and
its latest version of the WX218x 32bit IVI driver. While there are differences when using other Tabor families
of instruments the basics are the same. To ensure you successfully established all the necessary settings for
remote control over the Tabor instrument using LAN/USB/GPIB, please go over our connectivity tutorials on

Tabor’s website.

=2  To connect and control the Tabor’s Instrument using the IVI driver

1. Setthe USB/LAN/GPIB as the remote interface, using the Tabor’s front panel buttons. To do so,
go to: “Utility”->"Remote Interface”->"Select Interface”->"Control from Interface”. Press Enter
to select the active Interface you need. Wait for the answer “Done”. We chose to demonstrate

using USB.
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2. Once the LabVIEW is up and running, go to Tools->>Instrumentation->>Find Instrument
Drivers...

Find Instrument Drivers...

Create Instrument Driver Project...
NIL/O Trace...
Advanced Development

Security
User Name...

LLE Manager...
Import

Shared Variable
Distributed System Manager | Recent Projects

Visit Instrument Driver Network...

Bznk Y Find Vis on Disk..

Prepare Example VIs for NI Example Finder...
Remote Panel Connection Manager...

Web Publishing Tool...

Contrel and Simulation

Find LabVIEW Add-ons...

Advanced
Options.., H

\_) Find Drivers and Add-ons k| Community and Support k| Welcome to LabVIEW

Connect to devices and expand the Farticipate in the discussion forums or Leam to use LabVIEW and upgrade
functionality of LabVIEW. reguest technical support. from previous versions.

| [ LabVIEW News | The Future of LabVIEW is Here...See it Now.

Expand the installed Instrument drivers to see what drivers are installed. Expand the
Connected instruments to see if LabVIEW identifies the Tabor unit.

S
% NI Instrument Driver Finder - ure =

=3 Connected Instruments
| B Taber Electronics
) WX2184C Instrument Driver downloads are available free of charge to registered
=13 Installed Instrument Drivers ni.com users.
- Agilent 34401
ﬁ ni57%x You will be prompted to create a new profile or login after you have
ﬁ niHWS selected a driver to install.
5] ww107x
ﬁ wwl28x
ww257x

S

[ Scan for Instruments ]

You are not logged in.

Manufacturer
| <select one> E|

Additional Keywords
|wiaz1sac

[T] MI Certified Drivers Only

*¥ou can deuble-click a connected instrument in this
tree to help create your query, or double-click an
installed driver to start using it. | | EE—— | [

Double click on the ‘wx218x’ icon, it will open a new window.

NOTE

If the Tabor driver isn’t visible on the NI Instrument Driver Finder, please refer to the instructions in “How to Control Tabor AWGs
with LabVIEW — Getting started” tutorial, regarding how to copy & paste the ‘wx218x’ folder into LabVIEW’s instr.lib folder.
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3. Click on the ‘Open Palette’:

8 Nt ramentDrver e S U

o

Start Using Instrument Driver

Open Project E

Examples (double-click to open)

The Instrument Driver Finder cannot ically detect

Simulate, Stimulate, Test...

[ Open Palette

for this i driver, Please

consult the driver documentation for details about examples for this driver,

Instrument Driver Location

C:\Program Files (x86)\National Instruments\LabVIEW 2015\instr.lib\wx218x

Install >

It will open the Tabor wx218x VIs Palette, which you could use to drag & drop each VI found in
the IVI driver’s wrapper, to your generated code:

wi218x

s I &, Search l 2%, Custornize™ l

CEBE
k!

CEEE

wi2l8x VI Tr... wix218x Initial... we218x Initial... wx218x Close...

CEEE

—— » » »
5 T E= &=
B g~
Examples Action Configuration Instrument 5...
=1
Utility

4. Right click on the ‘wx218x VI tree’ & choose to ‘Open VI':

wix218x

4 I Q\ Search l 2, Customize™ I

wix218x VI Treewi

CEEE

H Add Item to Favorites

w218 Help

m  Examples

Exa Place V1

] = i
- ECE—
i

guration Instrument 5...

Bx Initial... wx218x Close...

WRETER

4
=

=
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It will show you all the available Vis in the Tabor VI tree:

-
£ wx218x VI Tree.vi Front Panel =
File

File Edit View Project Operate Tools Window Help

E‘\R_\U @IEI Lo |G ot | 9pt Application Font |+ ngv :u_uv”@v --l |@|

T R
Initialize & Close B

Action

Configuration

Arbitrary Waveform

Arbitrary Waveform Frequency

[WHz1En
BurSt
i
3t
Frequency Medulation ~
quency Wi i
T | [T | (W | [Waier | W
General  [BF, |[B=.| 8=, | =
| N 2 ||Bs
m

NLLV.Dialog <

5. You can reach the Tabor VI tree in a similar way:

a. openanewVl

Operate Tools Help
Mew VI Ctrl+N
MNew...

Open... Ctrl+ 0 (

Create Project...
Open Project...

Recent Projects ?ate Project @ Open EXIStIng

Recent Files

Recent Projects

Exit Ctrl+Q

\\f/ Find Drivers and Add-ons \\f/ Community and Support \\f/ Welcome to LabVIEW

Connect to devices and expand the Participate in the discussion forums or Leam to use LabVIEW and upgrade
functionality of LabVIEW. request technical support. from previous versions.

|' a LabVIEW N | Where Uoes the Uata Go?

Rack tn the Nawina Board- Investing in Visnal Desion
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b. Go to Tools->>LLB manager...

Simulate, Stimulate, Test...

Untitled 1 Front Panel

Untitled 1 Block

o~ [l

*| Search

File Edit View Project Operate Window Help
- @ @ 4y  Measurement & Automation Explorer...
IEI . . |: Instrumentation 4
Profile [ 3
Security [ 3
User Name...

Information on Building Applications

LLE Manager...
Import [ 4
Shared Yariable [ 4

Distributed System Manager

Find VIs on Disk...

Prepare Example Vs for NI Example Finder...
Remote Panel Connection Manager...

Web Publishing Teol...

Control and Simulation [ 3
Find LabVIEW Add-ons...

Advanced [
Options...

c. Select the path as seen below,then double click on the wx218x.llb file:

File Edit View Favorites Help

- >  LLB Manager
File Edit View Favorites Help

L) | £

x86)\National Instr

B
Drives
CA\ —J 3
Program Files (x86) Program Files (x86)
T — Nkt nstment
LabVIEW 2015 B LabVIEW 2015

instr.lib instr.lib
() _Template - Spectrum Analyzer it
() Agilent 34401 |) dir - Instrument Specific - Trigg
) niS79x E [} dir - Instrument Specific - XInst
) niHWS 1 [ dir - Instrument Specific.mnu
2 ww107x [} dir - Utility.mnu
£ ww128x [) dirmnu
£ ww257x I8l () Report.html
[) dirmnu — il ) wx18x.rc

<

<
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d. Double click on the ‘wx218x VI Tree.vi’:

File Edit View Faverites Help

e &R xAm0 X &)

| C\Program Files (x86)\National Instruments\LabVIEW E" =

[m] wx218x Abort Generation.vi

=], w18 Abort GenerationZ.vi
=]l w218 APP Arbitrary Waveforn
=], wx218x APP Function Generatic
|l w218 APP Get Model Numbe:
=], w218 APP Load Waveforms.vi
E. wx218x APP Oper Convertvi
=], wx218x APP Sequence Wavefon
=], w18 Arb Sequence Example.
=] wx218x Arbitrary Waveform Exa
[m], w18 Clear Arbitrary Memoary
=]l w218 Clear Arbitrary Sequenc

[m] w18 Clear Arbitrary Sequenc
wre?18x Clear Arhitrans Wawefan
4

e. Once it will open, go to Window->>Show Block Diagram:

' '
£ LLB Manager ‘ EIEILJ

File Edit View Favorites Help

e Bl xR0 (X] [

| CA\Program Files (86)\National ts\LabVIEW [=][ 5 ]
MName | |~
Fl E

File Edit View Project Operate Tools

o on icati St

Show Project

Tile Left and Right Ctrl+T
Tile Up and Down
Full Size Ctrl+/

1 woc218x VI Treewi Front Panel
2 LLB Manager

3 Untitled 1 Block Diagram

4 Untitled 1 Front Panel

All Windows... Ctrl+Shift+W
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It will show you all the available Vis in the Tabor VI tree:

£} wi218x VI Treei Front Panel e =]
File Edit View Project Operate Tools Window Help =
[p] | @[] [15ptApplication Font |+ |[$o~ |[Wia~ |[ii | [0~ |[+] search oy ”@"HJ_H@

File Edit View Project Operate Tools Window Help \@
A 2]

WX [ ©[n][@][gg] v = |2 [ 9t Application Font |+ |[$ |~ | [0 |[oa

Configuration

Amplitude Modulation

Arbitrary Sequence

Arbitrary Waveform Frequency

PIEES
Burt
Eeg
Fr Modulati
requency Modltion
[

General

Fe
Standard Waveform

Trigger =)

6. Here is a short basic example, to set a 50MHz 2Vp-p square waveform in standard mode, just to
get a feel of how to communicate using the Tabor IVI driver Vls:

a. Drag & drop the ‘Initialize with Options.vi’ and the ‘close.vi’ to a new blank VI:

£ Untitled 1 Block Diagram * [= =] = |

File Edit View Project Operate Tools Window Help

[ 2 | ©[0][][25] s ][ opt Application Font |~ | [T~ e~ | [0~ |E]

*| Search ay H ?

Fle Edit View Project Operate Tools Window Help @
o o | 9ptApplication Font |~ |~ (o~ | (60~ | ] [<2 |78

Action

Configuration

Arbitrary Sequence

T
Arbitrary Waveform
P TR
Arbitrary Waveform Frequency .
v
7
Burst .
==
Fi Maodulati ol
requency Moculation
"
Galy
Standard Waveform
i

Trigger

gl
m
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b. Wire them as seen below:

File Edit View Project Operate Tools Window Help

E{E} @IEI Lo Tt ot | 9pt Application Font H"‘jﬁ |@

CEEEd

c. Create an Error-out indicator for the ‘Close.vi’ by right clicking on the VI and choosing to
create all controls and indicators as can be seen below:

3 Untitled 1i Block Diagram
File Edit View Project Operate Tools Window Help

E@ @IEI ba|g ot | 9pt Application Font H"Jﬁ |@ i

WHE1EH

Visible Items
Help

Examples

Description and Tip...

Breakpoint

wx218x Palette

Constant
Control

Indicator

Replace »

Relink To SubVI
SubVI Mode Setup...
Enable Database Access

All Controls and Indicators
All Constants
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Simulate, Stimulate, Test...

d. Inthe same way, create all controls and indicators for the ‘Initialize with options.vi’:

3 Untitled 1vi Black Diagram E=ES)

E'E‘U @IEI Lo 5ot | 9pt Application Font H-._.k |@ =

Eﬁ:l | 138
Visible Items [

Help

Examples

Description and Tip...
Breakpoint

wix218x Palette
Create Constant
Control

Replace 4

Indicator

Relink To SubVI

SuUbVT Node Setup... All Controls and Indicators

Enable Database Access All Constants

e. Delete the Optional string control, as it is not necessary at this point:

p
k% Untitled 1.vi Block Diagram *
= 2l

File Edit Wiew Project Operate Tools Window Help

LJ‘> B @EI|I.;Q|IE’ T | 9pt Application Font |' |

o
mcoume v
VI
10
i qoary (00
"
TF WiHz1EH EEEED

File Edit View Project Operate Tools Window Help

|'-J|>|@| @@ | 15pt Application Font |+ ||5;,;,- oo ||$v |W o Search ‘]‘ |I—i)_|

T e name

reset device (Off) errorin (no error)

' ' Q.:‘:Lm F F
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Simulate, Stimulate, Test...

f. Dragand drop the ‘wx218x Configure.vi’ found under Standard Waveform:

£ wx218x VI Tree.vi Block Diagram [=13] = ][ context Help B

File Edit View Project Opeme Tools Window Help

C\.trlib\wx218x\wx218x.lb\wx218x Configurevi

Frequency

E o ‘,.@.. ba 5o | 9pt Application Font \' o ‘
Ll Amplitude ——

m Q instrument handle 1
Channel

Waveform (Waveform Sine) ‘

m

error in (no error)
DCOffset
StartPhase

Window He]p
L.Dr" ) ] QmApplicatlonFom \ I[Sp'l -R 7

StandardWaveform (not for 4Ch. models, WS835x) E E E

StateStorage |-| e |-| o ||
[EYRETR | IR e L
|

g. Do the same for the ‘wx218x Configure Output Enabled.vi’:

(G 3
£} wx218x VI Tree.i Block Diagram (=18 R ][ contextHelp B

File Edit View Project Operate Tools Window Help

C:\..x218x.lIb\wx218x Configure Output Enabled.vi

handle instrument handle out

E;}x r@@ Lo 5|2 || 9pt Application Font |~ IE]'-T,' W@ mmﬁ‘

Arbitrary Sequence o [ [Sani 5

Arbitrary Waveform @

Arbitrary Waveform Frequency E

channel name ~ |5
channel enabled (Off)
error in (no error)

error out

Configures whether the signal the VI generator
produces appears at a channel's output connector.

Burst

Frequency Modulation

General

Standard Waveform

Trigger

Internal Trigger

m
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h. Wire them as with the initialize & close Vls in a row (handle and error wires). Right click

on the ‘wx218x Configure.vi’ to create all controls and indicators:

W context Help &)

File Edit View Project Operate Tools Window Help [ | C\nstrlib\wx218x\wx218x.lIb\wx218x Configure.vi
CECOO R e N Fequeny
- Amplitude
instrument handle
Channel £

‘Waveform (Waveform Sine)
error in (no error)
DCOffset
StartPhase

I
Visible Itemns OQutputs
Help 1 E] instrument handle out
2 E=3 error out

Bxamples

Description and Tip... hnld confinures the narameters of the VT
b n

EEE

Breakpoint

StandardWaveform Palette
Numeric Palette
Create Constant

Control
Replace
Indicator

Relink To SubVl

SubVT Node Setup... All Controls and Indicators

All Constant
Enable Database Access onsten®

Call Setup...

Find All Instances
Open Front Panel
Show VI Hierarchy
Explore...

o View AsIcon

Remove and Rewire

Properties

i. Do the same for the ‘wx218x Configure Output Enabled.vi’. Make sure you wire the VIs

as can be seen below:

Untitled Lwi Black Diagram * [=[=] = |

File Edit View Project Operate Tools Window Help |@
[ [&] @[ 11][®][25][wa]s"| 2 [ 9pt Application Font |~ ][8~ [7ia | [E8~ o[- seorcn A [R5
o mam Amgitude  Feganey  DOOTST  SurRAst i

e

id quay (O

hareal anabiad (09

Al
J

ntitled 1.vi Front Panel

File Edit View Project Operate Tools Window Help

|d> |{§3‘ @E | 15pt Application Font |~ || [ ”ﬁE‘ ”g' ‘ *| Search

FES0UrCe name reset device (Off) error in (no error)

. :
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j. Now that we are all set, please go to the VI's front panel and choose the Tabor’s
resource name. Set to ‘Waveform Square’, offset 0V, Amplitude 2Vp-p, Frequency
50MHz. Choose the active channel to be ‘Channell’ and set the ‘channel enabled’ to
‘On’ as can be seen below:

£ Untitled L.i Front Panel * _ . = s =

File Edit View Project Operate Toels Window Help 3
. , T,
[ [5] [11] [15t Appicaion Font |- £ [~ [ 5 UREE™
TESOIRCE MRfRe reset device (Off) error in (no error) error out o
% USB0::0x 68 C::0x2184::000021 5470 INSTR j 0 status code status  code
n \ .
u | io 4 0 .
Waveform (Waveform Sing) : EI
A - = source
-JJ Waveform Square 2 id query (Off) souree . |
DCOffset 3 Off
#? ' =
SAinpkhsle Channel channel enabled (Off)
v 2 Channell i e
_Frequency u
o 5T i
StartPhase
g’ )
4 n 3

o ———————————————————

Press the run button.

7. As can be seen on scope, a 50MHz 2Vp-p square waveform was created:

00w
( KEYSIGHT |
H ES

The outputted 50MHz 2Vp-p Square waveform.
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Simulate, Stimulate, Test...

8. In order to save this process as LabVIEW code, go to File->>Save as...

728 Edit View Project Operate Tools Window Help

New VI
MNew...
Open...
Close
Close All

Ctrl+N 9pt Application Font |+ H o~ ”’EE' | ‘@‘ H‘iﬂj +| Search

e Suremase

Ctrl+ 0
Ctrl+W

Save All

Save for Previous Version...

Revert...

Ctrl+5

Ctrl+Shift+5

Create Project...
Open Project...
Save Project

Close Project

Page Setup...
Print...
Print Window...

Ctrl+P

VI Properties

Crl+1

Recent Projects

Recent Files

Exit

Ctrl+Q

3 Save the VI (Untitled Lovi) A X
‘€«

- -

Organize » New folder

-

¢ Favorites
B Desktop
4 Downloads
“El Recent Places

7 Libraries
@ Documents
J’ Music
[E=] Pictures
B8 videos

Iy- “ | Libraries

| Systermn Folder
Elad David
Systermn Folder

| Computer
- System Folder

FILEL R Ising_the IVI_driver|

Save as type: [\ﬂs (*.vi;* vit)

'+ Hide Folders
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9. Gotothe ‘wx218x VI Tree’ block diagram and double click on the ‘Function generator Example’
VI:

Configuration

Amplitude Modulation

This example shows how to use standard mode. It also shows how you can change some of the
parameters on the fly:

File Edit View Project Operate Tools Window Help :'wxmsx

 [&@] @[] [ 15pt Application Font |+ |[ S |[Ta~ (8« |[80 |+ searcn

A

Waveform Sine |
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Use the ‘Update’ button to write the parameters you change or use the cursors to change them
on the fly. Use the ‘Stop’ button to finish and close the operation of this example. If the ‘Abort
Generation’ option is chosen, then after you will press the ‘Stop’ button, the unit will perform a
reset.

10. For more information regarding the IVI driver functions:

a. Goto: C:\Program Files (x86)\IVI Foundation\IVI\Drivers\wx218x
& open the “WX218x” HTML file:

[ ———]
®v| J <« Program Files (x36) » IVIFoundation » IVI » Drivers » welB8x » - | 5 | | Search wx218x
Organize ~ @ Open = Burn Mew folder A= -
¥ Favorites Name . Date modified Type Size
B Deskicp | Bamples 10/8/20159:17 AM  File folder
& Downloads .. Source 10/8/20159:17 AM  File folder
‘] Recent Places |2 ConfigStare 10/20/2014 2:52 PM XML Document 4KB
|| Readme 12/11/2014 419 PM  Text Document 13KB
-l Libraries |E@ WX218x 12/18/2014 9:33 AM  Compiled HTML ... 2,087 KB
= Documents L weedlxfp 12/18/2014 8:42 AM  FP File 372KB
o Music L wael@x.sub 11/5/2014 11:47 AM SUB File T6 KB
[ Pictures

b. Follow the path as shown below:

% WX218x

0B e 2 0 B &

Hde Locate Back Forward Stop Refresh Home
Conterts | index | Search | Favortes |

5 @ Getting Started =
B Wo218x VICOM Driver
(2] Intiakzing the VI:COM Driver ‘
3] Wirting Interchangeable Code Lising the hiFgen
9] Accessing Repeated Capabiities

émm
# Programming with the IVI-COM Driver in Varous

@
PIP=PP

&
Prirt

= Collapse All (¥ Code: All

IiviFgenStandardWaveform.Configure

Method

llviFgenStandardWaveform Ses Also
douple Jeplitude,

double DOOffset,

double Fregquency,
double StartPhase

Visual C++

HRESULT Configure(
BSTR ChannelName,

Faveform,

double lituds,
double DCOffsat,

Specifies the waveform's DC offset. Tthis value sets the DC Offset attribute.

2] WKentity double Frequency,
(2] wtisize double StartFhase
2] Initialized )z
IntsateGeneration =
[ Cutput
=) Standard\Waveform
7] Ampleude Parameters
(2] Configure ChannelName
DCOfset The ChannelName parameter may be a string defined by the driver or supplied as a
DutyCycleHigh virtual name in the configuration store. For single output instruments, the driver may
7] Frequancy define the empty string a5 valid ChannelName.For valid values, see the Channel repeated
2] StatPhase ility.
2] Waveform Waveform
2] 8 Trigger Specifies the standard waveform. This value sats the Waveform property
R Laiky Amplitude
-4 INiDriver Specifies the waveform amplitude. This value sets the Amplitude property
- @ Driver Intedaces - DCOReet
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In the next tutorials of the series “How to Control Tabor AWGs with LabVIEW”, we will show a few practical
LabVIEW coding examples.

For More Information

To learn more about how to remote control Tabor instruments using LabVIEW, visit our website Support &
Tutorials zone. If you encounter difficulties with connecting to Tabor units using LabVIEW, please contact us
at support@taborelec.com and our support team will gladly help. For more of Tabor’s solutions or to
schedule a demo, please contact your local Tabor representative or email your request to info@tabor.co.il.

More information can be found at our website at www.taborelec.com

© Proprietary of Tabor Electronics Ltd.
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