Port Oscilloscope Data to MATLAB using Keysight BenchVue

As an alternative of using a USB stick to download data from oscilloscope, we can use Keysight's
BenchVue software to download data directly from oscilloscope. The generated file is easily read into
MATLARB to plot our data.

Download single data set using BenchVue

Let us first start with a simple sine wave. As shown in the screen, we have a 5 V., sine wave with 2.5V
offset at 1 kHz.

Channel 2 Menu
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Open the Keysight BenchVue software. You will first see a welcome message as shown in 1. You may
close the welcome screen and double click the oscilloscope icon shown in the bottom-right corner,
which looks like 2. The same sine wave you generated should show on the screen.

1. 2.

Bench Data Manager Uibrary

0 Keysight Benchvue

Bench Layout: |-

Welcome to Keysight Benchvue

Step 1. Connect to Instruments

@ Show step-by-step instructions... Cick here to cpen

Demo Mode: To use BenchVue with simulated instruments, cick [l and ‘Cannection Expert
| select "Enable Demo Mode.

A connected instrument is Click here to show/hide
Step 2. Launch a Bench Application shown with a green check "favorite” instruments.

@ Show step-by-step instructions...

Click here to refresh
the list of instruments.

For More Information

Getting Started Tutorial
Video: Getting Started with BenchVue

T = = oo Ben ke
List of Supperted Instruments
BenchVue Web Page

Benchvue Customer Forum

Click here for Help on
BenchVue application.

Click here for Help on this
ing bench application

Shew Welcome Screen at startup. To vie latar, ga to *Settings” menu.

Feel free to maximize the window. You can play with the control buttons and see how the system

EI Export

interacts with the oscilloscope. In order to download the sine wave signal, double click
which is located on the bottom-right corner.

Oscilloscope // MSO-X 3024T /ff USBO0::0x2A8D::0x1776: :MY54440300::0:: INSTR

\ Instrument Settings @ Screen Image E Trace Data easurement Datalog

Run Control

5
Time

Trace Preview Screen Pause Update

Trigger Control: Source: Slope:

. Measurements... Default Setup Auto Scale
Edge ~ Channel1 ~ Positive -

° Start fe W (;) (18 B swort '
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BenchVue can support four different file types. In our case, we will choose “MATLAB.”

o W} c) 00 E-' Export
Trace Preview Data X

Microsoft Microsoft (:)

Excel Word

Export data to MATLAB. O
Downluau uie uates wiur a imgner
(Io

number of points using 'Trace Data'

Get Current Traces e
i PM

A window will pop up and you will need to change the Export Path to your local directory instead of
network directory. BenchVue cannot see or save to the network directory.

Export Data to MATLAB

Export File Details
Filename: Trace 0

Export Path: Wad.uillinois.edulengriinstructionall, ‘documents\Keysighti\BenchVue

\Oscilloscopeh\Exports Browse...

Trace Data Summary
Number of Channels: 1 Total Samples: 1972

You need to create a new local folder in your U:\ drive and set it as your Export Path. Don’t use the
C:\drive! Any data in C:\ drive can easily be modified or plagiarized by others.

Export Data to MATLAB

Export File Details
Filename: Trace 0

Export Path: Uhdocuments\ECE110

Trace Data Summary
Number of Channels: 1  Total Samples: 1972

Ok Cancel

After you click OK, you will see Trace 0 stored in your folder.

)U [3 « EWS Home (U:) » My Documents » ECE110

Organize v @ Open ~ Print Burn New folder

. Name
. Favorites

Ml Desktop {#H Trace0
% Downloads

= Recent Places

~a Libraries
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Plot data using MATLAB

As a prerequisite, it is highly recommended to read APPENDIX A: MATLAB Introduction
(https://courses.engr.illinois.edu/ecel10/content/labs/ReferenceMaterial/MatlabHelp/MATLABGuide.p
df) and APPENDIX B: Creating and Using MATLAB Scripts
(https://courses.engr.illinois.edu/ece110/content/labs/ReferenceMaterial/MatlabHelp/MatlabUsingScri

pts.pdf).
ha

To plot your data, first open MATLAB on your computer. Click on the “Browse for folder” icon
and find the U:\drive directory in which BenchVue saved your data earlier.

4\ MATLAB R2015a

EDITOR

|:|':,':| 5 [ Find Files < Insert [

|1zl compare * | GoTo » Comment ¢

New Open Save

- - > =Pt ¥ | Find ¥ Indent |
g, FILE NAVIGATE |
<= =p = E N » Vaduillinois.edutengr ¥ Instructional »

Current Fol ®

MNarne =

Located the file called Trace 0.mat listed under the “Current Folder.” Note that Trace 0.mat is a 1972 by
2 matrix. That is the matrix has 1972 rows and 2 columns. In our case, the first column contains the time
data, and the second column contains the voltages from channel 1.

4\ MATLAB R2015a £ 19722 double

PUBLISH 1 1 2
o : . 1 29808
Find Files ¢ > Insert ﬁi ﬂ b - §
o 3 EC?J e ?’ F > L@ (=] 2 -0.0025 2.9496
= | Col - GoTo » C t ¢ e
New Open Save (L] Compare ° omment % 4% vid Breakpoints ~ Run  Runand |l 3 -0.0025 2.8692
- - ~ =y Print ~ | Find ~ Indent EE - ~  Advance 4 -0.0025 2.8290
FILE pavIcATE EDIT EREAKPCINTS RU 5 -0.0025 28290
<& 93 t» U: » documents b ECE110 6 -0.0025 27486
Current Folder [G] 7 -0.0025 2.7084
Mame ~ | Untitled* |+ | | 8 -0.0025 2.7486
£ Trace Lmat (1) This file can be published to a formatted document. For n 9 LN 2502
] Trace 0.mat L - 10 -0.0025 26280
2 tReference: https://courses.engr. o o .
5 s pererence | 12 -0.0025 25476
4 thttps courses.engr.illinois.ed 13 -0.0025 2.5074
5 Y Reference 14 -0.0025 24672
6 &% 15 -0.0025 24270
7 16 -0.0025 2.3868
17 -0.0025 2.3466
18 -0.0025 2.3064

Create a script that will plot Trace 0.mat as you learned to do in APPENDIX B: Creating and Using
MATLAB Scripts.
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https://courses.engr.illinois.edu/ece110/content/labs/ReferenceMaterial/MatlabHelp/MATLABGuide.pdf
https://courses.engr.illinois.edu/ece110/content/labs/ReferenceMaterial/MatlabHelp/MATLABGuide.pdf
https://courses.engr.illinois.edu/ece110/content/labs/ReferenceMaterial/MatlabHelp/MatlabUsingScripts.pdf
https://courses.engr.illinois.edu/ece110/content/labs/ReferenceMaterial/MatlabHelp/MatlabUsingScripts.pdf

Here is an example code that you can use. Note that Trace 0.mat has a space between Trace and 0.

o
o

o\

Reference: https://courses.engr.illinois.edu/ecell0/sp2016/content/labs/
ReferenceMaterial/MatlabHelp/MatlabUsingScripts.pdf

https://courses.engr.illinois.edu/ecell0/sp2016/content/labs/
ReferenceMaterial/MatlabHelp/MATLABGuide.pdf

o° 0o oe

o\
o

[

clc % clear all command lines
clear all; % clear all previous data
close all; % close all previous windows

[

datal=importdata ('Trace O.mat'); % load data file.

[

figure % open figure window: You can make multiple figures using this
command.

% If you want to create and number your figure window, type "figure(l)" in
% order to make a figure window and make it figure #1.

plot(datal(:,1),datal(:,2)); % By using ":", we can call all elements in the
relevant columns

% Also, you can specify the style of your line.
http://www.mathworks.com/help/matlab/ref/linespec.html

hold on;
title('Sine wave');
xlabel ('Time (sec) ') ;

% reference: http://www.mathworks.com/help/matlab/ref/xlabel.html
ylabel ('Voltage (V) ');
grid on;

Save your script to the same file location as the data.

# MATLAB R2015a

cl ). « MyDocuments » ECE110 - I‘,” Search ECE110 ol

b
Organize v New foﬁer B g= 7v 70 é
-~ - 3 1
4 Favorites Name Date modified Type s
B Desktop % ECE110examplel 2/14/20163:55PM  MATLAB Co
8 Downloads

| Recent Places

4 Libraries
E] Documents
J Music
(=) Pictures
B videos

1% Computer

Sall <t | m | 3 A

[T RECEL 1 0examplel =
Save as type: [ MATLAB Code files (*.m) -]

&

= Hide Folders [ sve ][ conce |
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Once you save your script, your .m file will show up in the current folder.

4\ MATLAB R2015a

New Open Save

FILE

Compare ~ @Gnrnv Comment % ‘gz :_g
- - - Em - ‘and - |

==

PUBLISH UE T L 58 & S @) search Documentation PH
Iﬂj E E gy roares £ eert 55 fx - ‘ [>! 2] Run Section @

-

NAVIGATE

<@ = =& L » U » documents b ECEL10

Current Folder
Name ~
HH Trace1.mat
HH Trace 0.mat
#) ECEL10eamplel.m

[C]

Run — Run and
| Run ECEL10examplel (F5)] "l
smeueons RUN e
-|p

>

Then click Run (Rin

As a result, you will get the following figure.

(4] Figure1

File Edit View Inset Tools Desktop Window Help El

EEE

RIRROVDELE -S| 0E DO

Sine wave

Voltage (V)

T T T T T T T T T

I

|

1

I

Vi

! I ! Il I ! I ! !

-2 -1.5 -1 0.5 0 05 1 15 2 25
Time(sec) %1073

L+
@ This file can be published to a formatted document. For more information, see the publishing videe or help, x
1 % =
2 $Reference: https://courses.engr.illinois.edu/ecell0/sp2016/content/labs/
3 £y ReferenceMaterial/MatlabHelp/MatlabUsingScripts.pdf
4 2https://courses.engr.illinois.edu/ecell0/sp2016/content/labs/
5 b ReferenceMaterial/MatlabHelp/MATLABGuide.pdf
€ %
7= clear all; =
g - close all;
9
10 — datal=importdata ('Trace 0.mat'});
11
12 — figure
13 — plot(datal(:,1),datal(:,2)}:
14 - hold on;
15 — title('Sine wave'):
18 — xlabel ('Time (sec)'):
17 — ylabel ('Voltage (V)'):
18 - fpzid on:
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Download two data sets and plot on a single figure.

For practice, let us measure two different wave forms using the oscilloscope. As can be seen, the first
channel shows the same sine wave we measured previously and the second channel shows a sine wave

with a frequency of 2 kHz.

M‘ KEYSIGHT  infiniiVision MSO-X 3024T Mixed Signal Oscilloscope 200 Mz 5GSa/s

Channel 2 Menu

@ 7

Keysight BenchVue

Data Manager

§F 1 20v 0
# Summary # B

Library D09 -ox
i o O [oooca

@ 5x

Run Contral

Default Setup | Auto Scale

O Hw Q0 oo

(¢
O

10
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Follow the same steps as before. You should have 2 channels in the trace data summary.

Q9 X

Export Data to MATLAB

Export File Details
Filename: Trace 1
Export Path: Uh\documents\ECE110 e

Trace Data Summary

Number of Channels: 2 Total Samples: 3944

14

Take a closer look at Trace 1.mat. Trace 1.mat consists of two data sets called datal.Trace_1 and
datal.Trace_2. Each data set is a 1972 by 2 matrix as we dealt with previously. We can see that Trace

1.mat contains the data obtained from each channel.

4\ MATLAB R2015a

HOME PLOTS APPS VARIABLE VEW
I'l (mwa] (wme)

q.L] [ﬁ Open v Rows Columns U:L E ... Transpose
New from @pm( - Insert Field Delete Field 2L Sort ¥
Selection

VARIABLE SELECTION EDIT
<SP EHE » U: » documents » ECE110
Current Folder ® | |A Editor - ECE110examplel.m
Name ~ datal
[] Trace1.mat [E] 1 struct with 2 fields

datal datal.Trace_1

[ 197232 double

datal.Trace_2

1 Trace 0.mat -
#) ECE110examplel.m Field ~ Value

b’j Trace 1

1972x2 double

bj Trace_ 2 1972x2 double
Trace 1.mat (MAT-file A
Workspace ®
Name « Value
l£] datal 1xd1 struct

Cammand Windaw

W 00~ O n & w N

M EHHESHB R RS
S VNN E WN = O

1 2

-0.0025 2.9496
-0.0025 28692
-0.0025 28290
-0.0025 28290
-0.0025 2.7486
-0.0025 2.7084
-0.0025 2.7486
-0.0025 26682
-0.0025 26280
-0.0025 2.5878
-0.0025 2.5476
-0.0025 2.5074
-0.0025 24672
-0.0025 24270
-0.0025 2.3868
-0.0025 2.3466
-0.0025 2.3064
-0.0025 2.2662
-0.0025 2.2260
-0.0024 21858
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Here is an example code to plot these data sets on the same figure. Notice that you must indicate the
exact matrix in Trace 1.mat. Also, as we learned in lab 1, we use hold on to overlay additional plots.

o\
o\

o\

Reference: https://courses.engr.illinois.edu/ecell0/sp2016/content/labs/
ReferenceMaterial/MatlabHelp/MatlabUsingScripts.pdf

https://courses.engr.illinois.edu/ecell0/sp2016/content/labs/
ReferenceMaterial/MatlabHelp/MATLABGuide.pdf

o oo oe

o\°
o\

clear all;
close all;

datal=importdata('Trace 1l.mat');

figure

plot(datal.Trace 1(:,1),datal.Trace 1(:,2));
hold on;

plot (datal.Trace 2(:,1),datal.Trace 2(:,2));
title('Sine wave');
xlabel ('Time (sec) ')

ylabel ('Voltage (V) ');

legend ('Channel 1', 'Channel 2');
grid on;

’
A\l
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After saving your script, your *.m file will show up in the current folder.

& MATLAB R0IS

1. « MyDocuments » ECE110 « [ %3 ||[ Search £CE110 o
Organize v New folder Ey @
R Favorites A Name . Date modified Type
B Desktop £ ECE110examplel 2/14/2016 406 PM  MATLAB Co
18 Downloads
‘% Recent Places
4 Libraries =
Documents
o Music
Pictures
¥ videos
1% Computer
e S I ] b
File name:  ECE110example2 vJ
Save as type: [ MATLAB Code files (*m) v
= Hide Folders ([oma ]

Finally, click . You should get the following figure.

‘ (@)
File Edit View Inset Tools Desktop Window Help i
DS M RAUDRL- G| 0E) nD
Sine wave
6 T T T T T T T T T
— Channel 1

Channel 2
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