TABOR ELECTRONICS
Simulate, Stimulate, Test...

How to Control Tabor AWGs with MATLAB

Using the IVI driver

In the previous tutorial, we have shown how to communicate with Tabor AWG using SCPI commands.
Another way of using the Test & Measurement Tool, is by creating a device object 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 IVI driver.

In order to control instruments using MATLAB, the instrument control toolbox is required. Please note that
the Instrument Control Toolbox is an additional application that needs to be added. For more information
you can visit the Mathworks website.

For this tutorial, we will use MATLAB version R2014a 32bit and a USB interface. We will demonstrate it using
Tabor WX2184C and the WX218xx VI driver. There are differences with operating WW AWGs using the
WW?257xx IVI driver but 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 the connectivity
tutorials on the Tabor’s website.

=»  To connect and control the Tabor’s Instrument using the Test & Measurement Tool

1. First you may need to choose a MATLAB compiler. There is a need to check that MATLAB uses
Microsoft visual C++ compiler or other compiler that can read C (as the IVI driver is written in C
language).

Please enter the following command:

MEX gured Lo use ‘Micresoft Visual Ces 2010 rProfessiomal (C)' for ¢ language wpllation.

Warnin The MATIAS T and Fortran API has changed to zupport MATLAS

aplea with maye than 2432 Glopanta, In the near future
1r

new API. You can find more informaticn about this atd

aning \MALhMOr K3 \MATIABARZ0L 4a\mex © windl.an

Z\zexcpt\nswe2013mlt C

It will start a routine that should allow you to view/choose between all avialable compilers. In
case you don’t have any C/C++ compiler as an option, please use the following links to finish
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http://www.mathworks.com/products/instrument/?refresh=true
http://www.taborelec.com/Tabor/Templates/showpage.asp?DBID=1&LNGID=1&TMID=111&FID=1416
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this routine:

a. https://www.mathworks.com/matlabcentral/answers/101105-how-do-i-install-
microsoft-windows-sdk-7-1

b. http://www.mathworks.com/support/compilers/R2016b/

2. 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.

=
Control from Interface
[ {IGPIE (D USBE (JLAN

MOTE: Press Enter to select the active
interface.

Initializing the USB interface.
Done.

=] ILE OUT [CH1] IMTER-CHAMMELS [CHZ21

COUFLE: DC POS: @Fts OFFSET: —2Ft=
RUN: COMT WIDTH: 4Ft.s SKEW: +6. B6ns

III

3. Once the MATLAB is up and running, type “tmtool” on the command window to open the Test

& Measurement Tool.

@ MNew to MATLAB? Watch this Video, see Examples or read Getting Started.

>> tmtool

Jx >> |

How to Control Tabor AWGs with MATLAB — Using the IVI driver - FAQ No. 15121539 2


https://www.mathworks.com/matlabcentral/answers/101105-how-do-i-install-microsoft-windows-sdk-7-1
https://www.mathworks.com/matlabcentral/answers/101105-how-do-i-install-microsoft-windows-sdk-7-1
http://www.mathworks.com/support/compilers/R2016b/

TABOR ELECTRONICS

A new Test & Measurement Tool dialog box opens up:

Simulate, Stimulate, Test...
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4. Click on “Instrument Drivers” and then right click on MATLAB Instrument drivers and select

“Scan for MATLAB Intstrument Drivers” :

4 Instrument Control Toolbor
o Hardwae
N Seriat
o
¥5 vor
V3 Blsetooth
uc
 oem
& vEa
8w
¥ v
€5 Tomw vy

& e

Q More
¥ trument Obgects
& W Intarface Obyects
w

% Device Objects
t R0 Instrument Orrvers
M e
i 1) Viiphugiplaey Dy
am

USER 0680 02184000021 5002-0 (Tabor Blectronicy WA2184C |

@ VISA-USE-O-OAHC -0:214-0000215003-0

Scan for MATLAS knstrument Deivers

B

5. Clickon “MATLAB Instrument Drivers” to see the list of supported IVI drivers:
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£ #) Instrument Drivers
= #] MATLAB Instrument Drivers

agilent_33120a,mdd
agilent_34401s.mdd
agilent_e3643a.mdd
genenic_agilent_33120a.mdd
genenc_agilent_e3648a.mdd
lecroy_8600a.mdd
lecroy_13441_ex.mdd
tektronin_tds2024.mdd
tektrono_tds210,mdd

[ IV] COM.mdd

Simulate, Stimulate, Test...

NOTE

If the Tabor ‘wx218x_IVI_COM.mdd’ file isn’t there, please refer to the instructions in “How to Connect to Tabor Using Instrument
Control Toolbox”” tutorial, regarding how to copy & paste this ‘*.mdd’ file to MATLAB's ‘Drivers’ folder.

6. Right click on “wx218x_IVI_COM.mdd"”. Choose “Create Device Object Using Driver...”

(4] VKIplug&

B@ Instrument Drivers

E—JEJ MATLAB Instrument Drivers
----- agilent_33120a.mdd
----- agilent_34401a.mdd
----- agilent_e3648a.mdd
----- generic_agilent_33120a.mdd
----- generic_agilent_e3648a.mdd
----- lecroy_8600a.mdd
----- lecroy_[t344]_ex.mdd
~tektroni_tds2024.mdd
~tektroni_tds210.mdd

Create Device Object Using Driver...
Edit MATLAB Instrument Driver...
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7. A new window pops out. Click on ‘Scan’. Make sure the address and driver are the correct ones
for this specific AWG. Click on ‘OK’ to create a device object:

Create Device Object “

Configure Object Creation.
Driver: wale M COM

Resource: | USBO:OXIGSC:0x184:0000215003:INSTR  w | Scan.. |

Driver location: C: \Program Fnies\MATLAB\toolbox\nnstrument\mstrument\dnvets

Options
[ "] Select the created device object node in the tree on dialog close.

|_] Don't show this dialog again.

A new device object should appear:

=% Instrument Objects
=% Interface Objects
- VISA-USB-0-0x168C-0x2184-0000215003-0
2 '. Device Objects
- i§) fengen-wx218x_IVI_COM
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8. Click on the ‘fcngen-wx218x_IVI_COM’ and a new dialog box will pop up:
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On the Device Object dialog box you will see ‘Functions’, ‘Properties’ and ‘Session Log’.

e Functions - Allows you to communicate with the device using its driver functions.

e Properties — Allows you to set parameters and modes regarding the device under

control.

e Session Log — Allows you to save the last session as MATLAB script.

9. 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 IVI driver.

a. Presson the ‘Connect’ button.
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b. After successfully connecting to Tabor, execute the ‘Reset’ function under ‘Utility group
object functions’ as shown below. A new action line should appear.

Connection

Connection status to Tabor Electronics Ltd. WX218x (Function Generator): Connected Connect \
Interface: USB0::0x168C::0x2184::0000215003::INSTR

Driver

Name: w218x_IVI_COM

Version: 1.0

Functions | Properties | Session Log|
Select an instrument function
Utility group object functions:
Disable
ErrorQuery
LockObject
ResetWithDefaults
SelfTest
UnlackOhiect
INVOKE(OBJ,'Reset’)
Object: | Utilityl 3

Input argument(s): [

!

m

Output argument(s):;
Response
unction completed successfully.
| Export..
Function Object Input Output
connect |Device object | |
Reset |Utilityl | |
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c. Execute the ‘SetActiveChannel’ function under ‘Device object functions’. As input type:
‘channell’ and click on ‘Execute’.

Functions | Plaperliﬁl Session Lag|

Select an instrument function

Initialize
InitiateiGeneration
ReadQuery
selftest

SendCmd

SetActiveChannel
Shkew

Ahnn arnon nhiect functinne:

s

INVOKE(OB), ' SetActiveChannel , CHNAME)

Object: ’Device object

Input argurmentis): |'chanr‘|ell'

Output argument(s) :|

Response

Show Help... |[ Execute |

unction completed successfully.

Function Object Input Output
connect Device object

Reset Utilityl

SetActiveChannel Device object ‘channell’

4
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d. Execute the ‘configure’ function under ‘StandardWaveform group object functions’. As
inputs type: ‘channell’, "WX218xWaveformSquare’, 2, 0, 50e6, 0. Then click on ‘Execute’

to set the waveform parameters.

L N

Functions | P[apertisl Session Lug|

Select an instrurment function

Marker
Type

Standardwaveform group object functions:

Amplitude
ConfigureAmplitudeAllCh =n

ConfigureDCLevel
CanfimureDoteTwrle

Object:

INVOKE(OBJ, Configure’, CHANNEL, WAVEFORM, AMPLITUDE, DCOFFSET, FREQUENCY, STARTPHASE)

StandardWaveformi

Input argument(s): | ‘channell’,"WX218:xWaveformSquare',2,0,506,0

Output argurment(s) :|

Show Help... ] | Execute |
Response
unction completed successfully.
Export...
Function Object Input Output
connect Device ohject
Reset Utilityl
SetActiveChannel Device ohject 'channell’
Configure StandardWaveforml ‘channell’, Wx218xWaveformSqua..,

m
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e. Finally execute the ‘Enable’ function under ‘Output group object functions’. As input,
type: ‘channell’, 1 to turn CH1 on (0 to turn CH1 off). After doing so, press on the

‘Disconnect’ button.

Connecticn

Interface: USBO0::0:x168 C::0:2184::0000215003::INSTR

Driver
Mame: we2l8x IVI COM
Version: 1.0

{Functions || Properties | Session Log

Connection status to Tabor Electronics Ltd. WX218x (Function Generator): Disconnected Disconnect

Select an instrument function

Qutput group chject functions:
ConfigureCoupleAllCh
ConfigureExtFrequency
ConfigureQutputStateAllCh
ConfigureRefExtFrequency
Couple

ExtErenuencuy

[VAL] = INVOKE(OBJ, Enabled’, CHANMEL, VARARGIN)
Object: Qutputl
Input argument(s}: |'channell' 1

Output argument(s):

Show Help... Execute
Response
Function completed successfully.

Export...

Function Object Input Output
Reset Utilityl i
SetActiveChannel Device ahject ‘thannell’ B
Configure StandardWaveforml ‘channell’,"WX218xWaveformSqua... =
Enabled Outputl ‘channell’ 1 B |
disconnect Device ahject -

As can be seen above, each time you press the ‘Execute’ button, the function you
executed is also saved as an action line that can be used later on as part of a MATLAB

script for automation purposes.

Each time a function is successfully executed, you can go to the ‘Session Log’ and see its
syntax. You could also copy and paste it to a different MATLAB script . This is a great

helping tool for those who are new to the IVI driver functions used with Tabor AWGs.
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10. As can be seen on scope, a 50MHz 2Vp-p square waveform was created:
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The outputted 50MHz 2Vp-p square waveform.

11. In order to save this process as a MATLAB code, go to ‘Session log’ where you will see that all the
actions you have made were automatically translated into MATLAB code. Press the ‘Save
Session’ button to save as MATLAB script.

Tetur Dimetrones (14 WIDTh Furvtes Caverator s Dl sssser 4o

e Fropathe St
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And save your session as MATLAB script:

Simulate, Stimulate, Test...

4 Save Session Log

GQ.' b« mathb » WLfunction_eample

Organice

W Favoctes

8 Desitop
8 Downdoads
3. PRecent Places

w4 Libraties
*| Documents
o Music
= Pictures
B videcs

™ Computer
8 Locsl Disk iCy)

File name:

New foldes

Documents library

N fuaction_ssampie

e

Aronge by Foidler ¥

g 1o tams match your search

o

L ot S vV s e ey

12. For more information regarding the IVI driver functions:

a. Goto: C:\Program Files (x86)\IVI Foundation\IVI\Drivers\wx218x

i. Open the “WX218x” file:

GO b « Pogum Bl i28) » BFoundation » B » Drews »
Organge = i Oy = Bum Famw thder

 Favertm nlind -
B Dedtop b Bemples

& Duanioasy b Source

1. Recont Places = CenfigStore

__ Rename

4 Documents . wadlsdp

o' Munic waitisb
=~ Pt

UL 1T4T A SUE Fe

wellZs » - oy
-
=

e

e
A252PM XML Dueument 4 KE
LALIBA 3B PM  Tewt Dacument '3
LU 2 a0 Tompled HTWM LIST &
LA/ AZ A TV File v
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ii. Follow the path as shown below:

(2 wxaisx =) B
B e 2 00 & &
Hde locate Back Foward Stop Refresh Home  Prnt
Contents IW l Sem'-hl Favu;eal = Collapse All (¥ Code: All
§ | 59 Gettng Sated “ ||| WiFgenStandardWaveform.Configure
W = () WX218 MICOM Drver
2] Intiakzing the IVICOM Driver Method
[2) Wrting Interchangeabie Code Using the IiFgen llvifgenStandardWaveform See Also
12] Accessing Repeated Capabities B ——— el R
1?] Accessng Instrument-Specfic Functionaity double Asplituds,
(2] Using Smuiation double DCOffsat,
* Programming with the IVI-COM Driver in Vasous double Frequency,
S o () Reference double StartPhass
0 &1-(() Driver Heerarchy )
| | 5@ X1
1 =0 ImFgen
’ RbotGeneration Visual C++
=@ AM HRESULT Configure (
= @ Abtrary BSTR ChannelName,
12 3 IviFgenWaveforsEaun Faveform,
& @ DaverOperation 3 double Amplitude,
=@ M double DCOffsat,
= 9 Identty double Fragquency,
2] intialize double StartPhrase
\2] intialized ) |
12] ntiateGeneration E
@ @ Ouput |
=-{) StandardWaveform
(3] Ampitude Parameters
2] Corbigure ChannelName
2] DCOffset The ChannelName parameter may be a stning defined by the driver or supplied as a
2] DutyCycleHigh virtual name in the configuration store. For single output instruments, the driver may o |
12) Frequency define the empty string as valid ChannelName.For valid values, see the Channel repeated
2] StatPhase capability.
12] Waveform Waveform
= 8 Tngger — Specifies the standard waveform. This value sets the Waveform property
& Lkikty Amplitude
! <] 0 IMDrives Specifies the waveform amplitude. This value sets the Amplitude property
__ -4 Oiver bisfaces : > oCoffset
$ L | \ Specifies the waveform's DC offset. Tthis value sets the DC Offset attnbute. -

b. In MATLAB’s Test & Measurement Tool, you can also have a look at the functions syntax
by:

i. right clicking on “wx218x_IVI_COM.mdd"”and choosing “Edit MATLAB
Instrument Driver”.

E!@ Instrument Drivers

E—}E:l MATLAB Instrurnent Drivers
----- agilent_33120a.mdd
----- agilent_34401a.mdd
----- agilent_e3648a.mdd
----- generic_agilent_33120a.mdd
----- generic_agilent_e3648a.mdd
----- lecroy_8600a.mdd
----- lecroy_It344]_ex.mdd
- tektroni_tds2024. mdd
~tektroni_tds210.mdd

[}.@ VIplug Create Device Object Using Driver...
- [4] VI Edit MATLAB Instrument Driver...
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To see the functions syntax extend:

‘Groups’->chose group of interest->"Functions’->chose function of interest

-
4\ MATLAB Instrument Driver Editor [E=SET==5=)
| File Edt  Help

="
MATLAB Instrument Driver Configure Hide Help
HE) w218 VI.COM -
Summary Code | Help [ »
12 Initislization and Cleanup Function style: | M- Code Defining Function Behavior
T 3 go‘;::p MATLAB code :Eeledmg the function’s name in the treeview
: : : s : | you to cefine its beh:
@ Am 1 function Configure(obj, Channel, Waveform, Amplitude, DCOff| ||f/°v' oeinets venavor
# & Asitrary 2 | 1. Select Code tab to define commands exec
& @ Arbitrarysequence for this function
§ rysequen 3 comobj = obj.Parent;
: g x::wm d;:d"m“eq"m“ - 4 b]' J b . Int ! £ « Enter a comma-separated list of input
& G ik comob] = comobj.Interrace; arguments in the Input arguments text fi
8 & Camermodulation 5 comobj = comobj.Standardwaveform; « Enter each instrument command to exe¢
& Chirp 6 feature ('COM_SafeArraySingleDim',1); W1 Add comenand S Bt soxl cicx In
- 2 Button
® e Couple . . . |
56 Diotaipsttemoutput 7 comobj.Configure (Channel, Waveform, double (Amplitude), doub) « Foréach Command i hé tabie, seledt
@ Dighalpulse 8 feature ('COM_SafeArraySingleDim',0); of output
0 6 Drrveroperstion 9 « For each command in the tadle, select® |
o thop output format
# & Fm
B s Fek 2. Selectthe Help 1ad and aefing the help tex
@ & Identity this function
& Markers 3. Select File > Save and save your driver |
Out
g Omsxsync "WOI‘. Information
& Patten iCode Tab—Functions Styfe
D g :::ermempow Neritying Function Behavior in MATLAB
» & Qom Example - A Simple Function
@ Sundunbueieion Erample - A Funcion with Input and Output
l l (B Propertes {Arguments
[ Functions
Amplitude Example - An W-Coce Style Function
ConfigureAmpltudeAliCh
ConfigureDCLevel -l e " v
¢ 03 3 | i '
C:\Program Files (:86)\IVI Oy 18x V1 COM.mdd

In the next four tutorials of the series “How to Control Tabor AWGs with MATLAB”, we will show four
practical MATLAB coding examples.

For More Information

To learn more about how to use MATLAB with Tabor instruments, visit our website Support & Tutorials zone.

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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