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Getting Started Guide

Using MATLAB with Tektronix DPO4000 and
MSO4000 Series Oscilloscopes over a USB Connectic

Getting Started -1t is easy to use MATLAB with your Tektronix odascope over a USB

connection. The goal of this guide is to allow youwerify within 15 minutes that you can us
MATLAB with your Tektronix series oscilloscope. AMLAB enables Tektronix oscilloscope

users to acquire and analyze data, graphicallyalimidata, make custom measurements,
generate reports, and develop automated application

GPIB, TCP/IP, RS-232, and USBThis guide was designed to use MATLAB with an
oscilloscope over a USB connection. You can alsendlmad a Getting Started Guide for usif
MATLAB with your instrument with a GPIB, LAN (TCPRA), or Serial (RS-232) connection
www.mathworks.com/tektronix/start

System requirements for completing this guide:

1. A Tektronix oscilloscope with a USB interface sugpm remote instrument
communication.

2. MATLAB and MATLAB Instrument Control Toolbox insti&#d on a computer.

3. VISA software installed on the computer. VISA ft&eo available as a free or low cos
download from instrument manufacturers.

4. Appropriate MATLAB Instrument Driver for your ingtment. MATLAB instrument
drivers are available attww.mathworks.com/tektronix

Trial of MATLAB and Instrument Control Toolbox:
If you do not already own MATLAB or MATLAB Instrunmg¢ Control Toolbox, you can
request trial MATLAB software avww.mathworks.com/tektronix/instrument/tryit.html
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Prepare you system

Step 3: Locate an instrument driver

Step 1: Start Test and Measurement Tool

Start MATLAB and issue the following command toriah Test
and Measurement Tool:

t m ool

Test and Measurement Tool (Figure 1) is the grabhiser
interface for configuring and controlling instruntenin
MATLAB.
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Test & Measurement

Hardware

MATLAB with the Instrument Control Toolbox supports
instrument drivers, which allow you to communicath your
device without knowing low-level instrument commandTo
see if an instrument driver from your oscilloscapealready
installed, right click on thénst runent Drivers node and
select Scan for Instrument Drivers. Under the MATLAB

I nstrument Drivers node, look for a driver that matches
your device. If you do not have a matching drilrestalled,
check for your instrument driver at:

http://www.mathworks.com/tektronixIf you are unable to find
a matching driver, a driver for a similar deviceymaork with
little or no modification.

Downloaded drivers must be placed in a directory tha
MATLAB path such as<matlabroot>\work. Right-click on
Instrunment Drivers and chooseScan for Instrument
Drivers to refresh the current list of drivers.

Connect to the instrument
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Figure 1: The Test and Measurement Tool from the
Instrument Control Toolbox

Step 4: Create the interface object

Navigate to thelnterface Object node under the
I nstrument Obj ects node. Right click and seleCreate
New Interface Object Specify VI SA, the vendor for your
VISA installation, and the USB resource name. Sep S for
instructions on obtaining the Resource Name. Thaultiag
dialog is shown in Figure 2. Cli¢BK to close the dialog box.

= ): New Object Creation x|

Define objeck

Instrument object tvpe:

Configure object creation

Yendor: I agilent LI
Resource name: | USED:: 1689187 110010151 303 INSTR =]
oK I Cancel |

Figure 2: Interface creation dialog

Step 2: Connect your instrument

Step 5: Create the device object

Connect your instrument to your computer via theBUS
interface. Note: You will likely need to use th&B port in the
back of the oscilloscope as many front USB portsidiosupport
remote instrument control.

By default, many Tektronix oscilloscopes are alyeselt to auto
detect connections from your computer. Howeven yoay
have to enable your Tektronix oscilloscope to ataemote
connections yourself. For example, seldttity > Options >
Read USB Port and ensure that thRear USB Portis set to
“Auto Detect”.

Now look in the user interface for your VISA softwato
confirm that your PC has detected your oscilloscofelecting
“Refresh All” or “Rescan” may be necessary to have VISA
rescan for new instruments. Note the complete R&Bource
name (such as USBO0::1689::871::C010151::0::INSTRyou
will need this Resource name in step #4.
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Under theMATLAB | nstrument Drivers node, right click
on the instrument driver for your device and sel€ceate
Device Object Using Driveras in Figure 3. In this example,
the instrument is a Tektronix TDS4054. In the hasy dialog
box, select the interface object you created ip 8te

tektronb_dpod32 me
extronix_csas000.mda
Figure 3: Creating an Instrument Object from a driver

Edit MATLAE Instrument Driver

Click OK to complete the creation of the device object.

Step 6: Connect to the device object

Select the newly created instrument object, whiah this
example is labeled scope-tektronix_tds4054, undebDeévi ce
bj ects node. Now clickConnect in the upper right hand
corner and you are ready to start interacting withr device.
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Interact with the instrument

Step 7: Query a property

Select the instrument object, click on thHroperties tab,
navigate to theTi mebase property in theAcqui sition
group, and clickGet as in Figure 4. The results appear in the
Responseaegion in the right side.

Functions Properties I Seasion Logl

Select aninstrument property Response

Coritrol o
Delay —
State get?: 0.001

Get completed successfully.

Ohject: I Acuisitiond LI

Walle:
- |~

| Get | Set | Export |
Funhction Ohject Input Outpt

cohhect Device object

et Bcguisition]

Show Help

'Timebase' el

A
Figure 4: The result of getting theTimebase property

Step 8: Configure a property

Navigate to thdi nebase property then choose a value for the
property and clickset TheResponseregion indicates if the set
succeeded or displays an error message indicdtehgetison if it
failed.

Step 9: Invoke a function

View the instrument's functions by choosing Ehenctions tab.

To call the readwaveform function, first scroll to
r eadwavef or munder theWavef or m group in the function
list. Then enter input argumerthannell’' (include the
single quotes) to read the first channel. Nexteerdutput

argumentsY, X, YUNIT, XUNIT as a comma separated list.
Finally, click Executeto read the waveform. The results appear
in Figure 5.

Functions I Properties | Session Logl

Select an instrument function Response

Function completed successfully.

j Y <1x100003 double>
3 <1%100003 double=

witewavetorm

[ 3¢ ¥UNIT 3XURIT HEADER] = INVOKE{OB 'readwaveton

— FLUNIT: W
Chject: I Yaveformi LI
AUNIT: 5
Input argumentrs): I'ChanneH'
HEADER: <1x361 double=
Output afgumemfs)ih, ¥, YUNIT, XUNIT, HERDER =l
Show Help... ||i Execute Export... |
Function Ohject InpaLt Output
connect Device object
et Acquisition? 'Timebase' et
set Acquisition] 'Timebase', 5.0E-4
readvwaveform VWaveform1 ‘channell’ N W, FUNIT, WUMIT, HEADER

#
Figure 5: Invoking readwaveform of an instrument object
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Step 10Visualize results

Choose the menu itefile > Export > Instrument Responses

To plot the waveform (variablg) from the resulting dialog
(Figure 6), check only the box to the left of vhleaname Y and
uncheck all others.

«): Data Exporter |
Dsta destination: | MATLAE Figure Window =]

Select the data to export:

Function Marme Ohject Type | “ariable Ma...
[ [Timebase Acouizitiont |t
[V |readwarvetorm  [Wavefarm i
[~ [readwarveform  [Wavefarmt LS
[ lreadwaretorm  [Wavefarm UNIT
[ [readwarveform  [Wavefarmt HUMIT
formm (W HEADER

Help |

Cloze |

Export

Figure 6: Data export dialog
In the Data Destination drop-down, choosMATLAB Figure
Window and clickExport. This will create a MATLAB Figure
window displaying the waveform you captured.

Step 11:Analyze results

You may further analyze your data by exporting at the
MATLAB workspace. From theData Exporter (Figure 6),
chooseMATLAB Workspace as the data destination then click
Export. Note: Once your values and waveforms are in the
MATLAB workspace, you may use them with MATLAB
functions or scripts including ones you create @imwn here).

Step 12:Reuse your session

Test and Measurement Tool automatically generatd3 IM\B
code for all of your interactions with your instrant. Select the
Session Logtab of your instrument object to view the
MATLAB code (Figure 7). Furthermore, using tHgave
Sessionbutton, you may export this code as an M-file which
you can use to repeat your steps or develop arlappication.

Func‘t\onsl Praperties Session Log I

30 set (interfaceChi, 'CutputBufferZize', 101000 ; d
31

32 5 Disconnect device object from hardware.

33 disconnect (devicedh])

34 set (interfaceCbj, 'Mame', 'TCPIP-144.21Z.105.232');

35

36 ¥ Query property wvalue(s).

37 getl = get(devicelb].Acoguisicion(l), 'Timeshase'):

38

39 5 Configure property value(s).

40 zet (deviceOh]. Aogquisitionil), 'Timebase', 5.0E-4):

41

42 5 Execute device object function(s).

43 groupChi = get (deviceCh], 'Uswveform'):

44 groupObj = groupobj(l):

45 [V, X, YUNIT, ZUNIT, HEADER] = invoke (groupOhi, 'resdwsveform', !
46 -

4| | »

Save Session...

Figure 7: Viewing the code from your session

If you have successfully completed all these stgps,have
verified that you can use MATLAB and the Instrument
Control Toolbox with your instrument. AdditionslATLAB
examples are available atww.mathworks.com/tektronix
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