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SEMINAR OVERVIEW

In this hands-on seminar, you will learn how to build test applications using LabVIEW and NI PXI.
At the completion of this course, you should be familiar with acquiring and analyzing data using
Soft Front Panels and LabVIEW PXI instrument drivers, building professional user interfaces, and

scaling your applications to meet evolving system requirements.

The NI PXI system you are using in this hands-on is equipped to test components of the unit under

test (UUT). You will be testing all or a subset of the following components:
¢ Light Emitting Diode (LED) - validating power supply voltage levels
e Lownpass filter - frequency response measurement
¢ Transmission Lines - validation of wiring integrity with high speed digital signals
e Thermocouple - temperature measurement
To test these components of the UUT, you will be using the following instruments:
e Digital Multimeter (DMM) - Used to measure the temperature.

¢ Arbitrary Waveform Generator (FGEN) - Used to generate a frequency sweep to test the

filter response.

e Digitizer (SCOPE) - Used to measure the filter signal output and the magnitude of the

result.
¢  Source Measurement Unit (SMU) - Used to supply power and measure the LED.

e  High Speed Digital Module (HSDIO) - Outputs a known digital signal and checks that the

return signal from the UUT matches the expected waveform.

e  Switch - Manages connections between the test sockets containing UUTs and the other

hardware. Allows for software controlled switching between UUTs.



EXERCISE 1 - EXPLORE THE LABVIEW ENVIRONMENT
Goal

Explore the LabVIEW environment with an existing application.
Steps

1. Open the LabVIEW for Instrumentation Hands-On Project .
a. Select File»Open Project from the LabVIEW Splash Screen.
b. Browse to C:\Seminars\LabVIEW for Instrumentation Hands-On.
c. Select LabVIEW for Instrumentation Hands-On.lvprj.
d. Click OK.
Note: The LabVIEW for Instrumentation Hands-On Project has been created for you so that
you can create your LabVIEW tests and organize them in one location. Each folder in the
LabVIEW Project file corresponds to a specific test that you will be performing.
2. Open the Exploring LabVIEW application.
a. Expand the Exploring LabVIEW folder in the Project Explorer window.
b. Double-click the Exploring LabVIEW.vi.
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3. Tile the front panel and block diagram by selecting Window»Tile Left and Right.



4. The front panel looks similar to the following user interface.




5. Right-click on the front panel and notice that the Controls Palette appears.
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Tip: You can also use <Ctrl-Space> to bring up the Controls Quick Drop window.



6. The block diagram looks similar to the following:
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7. Right-click on the block diagram and notice that the Functions Palette appears.

Tip: You can also use <Ctrl-Space> to bring up the Functions Quick Drop window.
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Open the Context Help by selecting Help»Show Context Help.

Tip: You can also open the Context Help using <Ctrl-H>.

Run the application by selecting the Run button.

10. Adjust the Frequency and Upper Limit knobs.




11. Notice that the data on the Graphs changes and the Alarm is triggered if the signal exceeds the

Upper Limit.
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12. Select Highlight Execution by clicking on the light bulb in the block diagram menu.
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13. Notice that you can see the data flowing through the block diagram functions.
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14. Deselect Highlight Execution.
15. Click the Stop button to stop the application.

Stop Button

B sop

16. Delete the Numeric Constant wired to the milliseconds to wait input terminal of the Wait

(ms) function.
a. Selectthe Numeric Constant.

D

17. Notice that the Run arrow is now broken.
Note: This means that there is an error in the code and the application will not compile or run.

£



18. Click the broken Run arrow to bring up the Error List.

' "
I3 Error list e

Ftems with errars

Exploring LabVIEW vi -

L errars and warnings Show Warnings
& Block Diagram Errors -
Wait (ms): Contains unwired or bad terminal

Details

One or more reguired inputs to this function are not wired or are wired incorrectly, =
Shaow the Context Help window to see what the connections to this function shouldd
be,

[ Close ] I Show Errar I[ Help

L A

19. Select the Wait (ms): Contains unwired or bad terminal error in the errors and warnings list.

L errors and warnings Show Warnings

# Block Diagram Errars -

Wait [ms): Contains unwired or bad terminal

Details

One or mare required inputs to this function are not wired or are wired incorrectly. =
Show the Context Help windaow to see what the connections to this function shaouled
be.

20. Select Show Error.

I Show Errar I
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21. Notice that this takes you to the area of the code that has an error - the Wait (ms) function.

22. Fix the error.

a. Hover over the Wait (ms) function with your mouse so that you can see the input and

output terminals (blue dots).

-4r1b-

b. Hover over the milliseconds to wait input terminal on the left side of the Wait (ms)

function.

millisecands to wait

c. Right-click on the milliseconds to wait input terminal on the left side of the Wait (ms)

function and select Create»Constant.
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Help

Examples

Description and Tip...
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Replace N E::ur-1tr::||

Indicator

Properties .

I Shared Variable Made  p

d. Type 100 as the Numeric Constant value.
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23. Notice that the Run arrow is no longer broken.

24. Run the application by selecting the Run button.
25. Click the Stop button to stop the application.

Stop Button

. Stop

26. Save and Close the application.
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EXERCISE 2 — SIMULATE AND PLOT SIGNAL
Goal

Create a LabVIEW application that will simulate and plot a signal on a Waveform Graph.
Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

2. Create a new VI in the Simulation folder by right-clicking on the Simulation folder and selecting

New»VI.

-
{3 LabVIEW for Instrumentation Hands-On.lvpr... E@g

File Edit View Project Operate Tools Window Help

S s X||Ee| @

Items | Files

=l Project: LabVIEW for Instrumentation Hands-On.heproj
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- [ Explaring LabVIEW

[:] Filter Test

- [ LED Test

[:] Shared Code
2 B
B Tem -
B 2 Depend  Add , Virtual Foleer
t Builel S Cantrol
Convert to Auto-populating Folder... .cun e
Library
Convert to Library Variable
Items incorrectly claimed by a library Class
Sl > XEnntrﬂI.
Web Service
Remove fram Project
Rename. E2 MI-DAQ M Task
MI-DAQm= Channel
FI-DA M Scale
Targets and Devices...

3. Onthe V], Select File»Save and name the VI Simulate and Plot Signal.
4. Tile the front panel and block diagram by selecting Window»Tile Left and Right.
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Tip: You can use <Ctrl-T> to tile the front panel and block diagram.

5. Add a Knob to the front panel.

a.

Right-click on the front panel.

b. Navigate to Silver»Numeric»Knob.

C.

6. Name the Numeric Knob Frequency.
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Drag and drop the Knob on to the front panel.

Frequency
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7. Change the range of the Frequency Knob to [100, 1000].
Double-click the 0 on the Frequency Knob range and change the value to 100.

a.
b. Double-click the 10 on the Frequency Knob range and change the value to 1000.

Frequency
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o o 70
~ /,-- ~ r
1[N Y -800
| |
AT ] f .
200 N 900
Ed — S
100 L0

8. Add a Waveform Graph to the front panel.

Right-click on the front panel.

a.
Tip: you can use <Ctrl-Space> to bring up the Controls Quick Drop window.

b. Navigate to Silver»Graph»Waveform Graph.

c. Dragand drop the Waveform Graph onto the front panel.

9. Name the Waveform Graph Signals.
Tip: You can resize LabVIEW controls on the front panel by dragging the corners.

. Plat 0 |7
Signals T eee——m—m————
L -
5-
-
3 0
£
=l
_5—
-1, 1 I I I I
0 20 40 il &0 100

10. If you do not see the block diagram, switch to it by selecting Window»Show block diagram

from the VI menu.
Tip: You can also toggle between the front panel and the block diagram using <Ctrl-E>.
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11. Add a Simulate Signal Express VI to the block diagram.

a. Right-click on the block diagram anywhere in the white space.

Tip: you can use <Ctrl-Space> to bring up the Functions Quick Drop window.

b. Navigate to Express»Input»Simulate Signal.

c. Dragand drop the Simulate Signal Express VI on to the block diagram.

12. Change the Samples per second (Hz) to 10,000 in the Configure Simulate Signal Window.

i3 Configure Simulate Signal [Simulate Signal]

Signal
Signal type
Sine El
Frequency (Hz) Phase {deg)
1.1 ]
Amplitude Offset
L ]
Add noise
Maise type
Unifarm White MNaise -
Maise amplitude Seed number
0.6 -1
Timing

Samples per second (Hz)

Mumber of samples
L1000 o] Automatic
Integer number of cycles
Actual number of samples
10d0
Actual frequency
10.1

e ()

10000 Simulate acguisition timing

@ Run as fast as possible

Result Preview

1-

0.5-

|:|_

Amplitude

-0.5-

1
0 0.09949
Time
Time Stamps
@ Relative to start of measurement

Absolute (date and time)

Reset Signal
Reset phase, seed, and time stamps

@ Use continuous generation

Signal Nam e

J| Use signal type name

Signal name
Sine

OK | | Cancel | | Help

L

13. Select OK.

14. Wire the Frequency control into the Frequency input terminal of the Simulate Signal Express VI.

15. Wire the Sine data from the Simulate Signal Express VI to the Signals Waveform Graph.
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16. Clean up your block diagram code by selecting Edit»Clean Up Diagram from the block diagram

VI menu.

Frequency

DE

i i M Signals
Simulate Signal

z
Sine *=¢ﬂ

e ===

v T T T

Tip: you can use <Ctrl-U> to clean up the block diagram.
17. Toggle to the front panel by using <Ctrl-E>.
18. Adjust the Frequency Knob on the front panel to approximately 400 Hz.

Frequency
500 600
Y {111
A -

300, - 500
2007 =000
P Y
100 L0iQ

19. Run the application by clicking the Run arrow.

20. Observe the simulated signal on the Waveform Graph.

Sine Fz:?

Signals

ST T
UJE-|

0.5-
0.25-

Amplitude

-0.25-

-0.5- “
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Note: You will notice that this application only generates a finite signal at one frequency. In
order to modify the application to run continuously and generate a continuous signal in which
the frequency can be changed, we will need to modify our code.
21. Add a Stop Button to the front panel.
Use <Ctrl-Space> to bring up the Controls Quick Drop window.
b. Type stop Button into the Quick Drop search window.

c. Double-click Stop Button (Silver).
ﬂ Quick Drop uﬂl&]

| Stop Button {Silver) |

Stap Button -
Round Stop Button

Rectangular Stop Button

Media Stop Button (Silver)

Process Stap Button {Silver)

Shortcuts... ] [ Help

L™ A

d. Drop the Stop Button onto the front panel.

Stop Button

| . Stop |

22. Toggle to the block diagram using <Ctrl-E>.

23. Add a While Loop to the block diagram around all of your code.
a. Right-click on the block diagram.
b. Navigate to Programming»Structures»While Loop.
c. Dragand draw the While Loop around all of the code.

24. Wire the Stop Button into the While Loop condition.

Stop Button

18



25. Add timing to the While Loop.

Right-click on the block diagram.

a
b. Navigate to Programming» Timing»Wait (ms).

c. Dragand drop the Wait (ms) function in to the While Loop.

e

select Create»Constant.

e. Change the numeric constant value to 100.

Frequency

Simulate Signal

¥

Signals
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o

Right-click on the milliseconds to wait input terminal of the Wait (ms) function and

26. Run the application once more and observe that the signal changes as you adjust the Frequency

Knob.
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27. Press the Stop button to stop the application.

28. Save the Simulate and Plot Signal application, but do not close it.
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EXERCISE 3 — SIMULATED FILTER TEST

Goal

The goal of this exercise is to create a simulated lowpass filter test. In the application, you will

generate a frequency sweep of simulated signals and supply each to a simulated lowpass filter. The

amplitude of each filtered signal will be measured in order to determine when the signal has

reached the -3dB point. The frequency of this signal will then be used to perform a limit test in

which it will be compared to the lower and upper limits you specify. A pass or fail value will be

returned based on the results of the limit test.

Steps

1. Create a copy of the Simulate and Plot Signal VI you just created in Exercise 2.

a
b.

C.

e

Select File»Save As.
Select Create unopened disk copy.
Click Continue.
Browse to the Simulation Folder c:\Seminars\LabVIEW for Instrumentation Hands-
On\Exercises\Simulation.
Name the VI Simulated Filter Test.
Note: A solutions folder is available c:\seminars\LabVIEW for Instrumentation
Hands-On\Solutions SO that you can access any of the completed LabVIEW applications
in the event that you are unable to complete the exercises in this hands-on.
Click OK.
Add the New VI to the Simulation Folder in the project Explorer.
i. Right-click the Simulation folder in the Project Explorer.
ii. Select Add»File.
iii. Browse to Browse to the Simulation Folder c:\seminars\LabVIEW for
Instrumentation Hands-On\Exercises\Simulation.
iv. Select Simulated Filter Test.vi.

v. Click Add File.

2. Tile the front panel and block diagram using <Ctrl-T>.

3. Delete the Frequency Knob and the Stop Button from the front panel.

4. Add six Numeric Controls to the front panel.

a.

b.

Right-click on the front panel.

Navigate to Silver»Numeric»Numeric Control.
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c. Dragand drop the Numeric Control on to the front panel.
d. Repeat steps 4.a. - 4.c. five times.
Tip: You can make copies of the first Numeric Control you added to the front panel by
holding the <Ctrl> key while clicking and dragging a control on the front panel.
Place the Controls on the left side of the front panel and give them the following names and
values.

Start Frequenc

(2 .

=] 100

-

Enel Frequency

=[50

L

Cutoff Frequency

(i .

260

| =[50

e~

Upper Limit

| [£][650
Tip: You can align multiple controls by selecting all of them and then selecting Align
objects»Left Edges from the front panel Menu.
|8 || e [~ |60~ |

| LeftEdges |

1o {fo-m| (e

= =
bd L
B

n.tﬂ
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6. Add an LED to the front panel.
a. Right-click on the front panel.
b. Navigate to Silver»Boolean»LED.

c. Dragand drop the LED on to the front panel.

d. Resize the LED by dragging the circle out.
e. Name the LED Pass/Fail?.

Pass/Fail?

__/.’"..- --h\;

I"‘
b 4

7. Change the Off color of the LED to Red.
a. Right-click the LED and select Properties.
b. Click the Off color and select Red.

i N
i3 Boolean Properties: Pass/Fail? ﬁ
Appearance | Operation | Documentation | Data Binding | Security
Label Caption
Visible ] Wisible
Pass/Fail?

Enabled State Size
i@ Enabled
i~y Disabled

i) Dusabled &t grayed

Height Wiclth
il il

Calars [ Show Boolean text
Lack text in center

On FMultiple strings Text cala

On tet .
Rl

ort [l —
T Tet

[ Ok ] [ Cancel ] [ Help ]

L A

c. Click OK.

23



8. Expand the Signals Waveform Graph Legend to show two signals by dragging the Legend

upwards.

| Sine W
PlotL [

L

9. Add an XY Graph to the front panel.
a. Right-click the front panel.
b. Navigate to Silver»Graph»XY Graph.
c. Dragand drop the XY Graph onto the front panel.

XY Graph | Plot0 |

i .

10—

Amplitude

24



d. Name the XY Graph Amplitude Plot.

e. Change the Y-Axis label of the Amplitude Plot XY Graph to Amplitude(dB).
Tip: You can modify graph labels directly on the front panel by double-clicking on the
label name.

f. Change the X-Axis label of the Amplitude Plot XY Graph to Frequency.

Amplituce Plat Plot 0 | |
[ 10-

Amplitude (dB)
T

ﬂ_l I 1 1 1 1 I I I I I

g 1 2 3 4 5 & T & 9 10
Frequency

g. Change the Amplitude Plot XY Graph X Axis and Y Axis to not autoscale.
i. Right-click on the X-Axis and deselect AutoScale X.
ii. Right-click on the Y-Axis and deselect AutoScale Y.

25



h. Change the range of the X-Axis to [100, 1,000].
i. Change the range of the Y-Axis to [-16, 1].
Tip: You can modify the graph axis range directly on the front panel by double-clicking

on the axis values.

Amplitude Plat | Platd |

Amplitude (dB)

'].:'.I_

S14-

-16-, I I I I 1
Lo 200 400 a6l 800 L]
Frequency

i

j-  Change the scale of X-Axis of the Amplitude Plot XY Graph to Log.
i. Right-click the Amplitude Plot XY Graph and select Properties.
ii. Select the Scales tab.
iii. Check Log.

F Il
i3 Graph Properties: Amplitude Plot @

Appearance | Display Format | Plots | Scales | Cursors | Documentation 1+

Time {X-Axis) [~]

Mame |[Time

Show scale label [ Autascale

Show scale 1] Finimum
W

Lag 104 Maxirnum
[ Inverted

Cralimn Eartare

iv. Click OK.
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10. Resize the Amplitude Plot to be larger by dragging the corners of the XY Graph.

Amplitude Plot l Plot 0 |

_]_ﬂ_

Amplitude (dB)

_]_1_

- 14—

-Li- 1 I I I I I I I I
100 200 300 400 500 600 100 800 900 1000
Frequency

11. Add a Graph Palette to the Amplitude Plot XY Graph.
a. Right-click the Amplitude Plot XY Graph.

b. Select Visible Items»Graph Palette.

'15‘5 I
100 200

R

12. Make the current vales default by selecting Edit»Make Current Values Default.
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13. Your front panel should look similar to the following user interface:

14. Toggle to the block diagram using <Ctrl-E>.
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15. Remove the While Loop by right-clicking on the While Loop and selecting Remove While Loop.

Visible Iterns 2
Help

Examples

. Description and Tip...
) ) " Signals ]
Simulate Signal Breakpoint 3

Sine v s
[ P Structures Palette 2

G Auta Grow

Exclude fram Diagram Cleanup
Replace with For Loop

Replace with Timed Loop

Remove While Loop

Note: Do not delete the While Loop - this will delete all of the code.

16. Remove the broken wires on the block diagram by selecting Edit’Remove Broken Wires from
the block diagram menu.
Tip: You can also remove broken wires using <Ctrl-B>.
17. Add a Ramp Pattern function to the block diagram.
a. Right-click the block diagram.
b. Navigate to Signal Processing»Signal Generation»Ramp Pattern.

c. Dragand drop the Ramp Pattern function on to the block diagram.

£ o

|Ramp by Samples '"
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18. Wire the following Icons into the Ramp Pattern function input terminals.
a. Wire the No. of Samples control into the samples input terminal of the Ramp Pattern
function.
b. Wire the Start Frequency control into the start input terminal of the Ramp Pattern
function.
c. Wire the End Frequency control into the end input terminal of the Ramp Pattern

function.

Ma. of Samples

Bz o=

Famp by Samples ""

Start Frequency

19. Add a For Loop to the block diagram.
a. Right-click on the block diagram.
b. Navigate to Programming»Structures»For Loop.
c. Dragand draw the For Loop around the Simulate Signal Express VI, the Signals

Waveform Graph, the Wait function and numeric constant.

100

N

,

i . o Signals
Simulate Signal

Sine ¥
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20. Wire the Ramp Pattern output terminal of the Ramp Pattern function to the left side of the
For Loop.

Ma. of Samples

o7 GES 2

|Ramp by Samples "H

Start Frequency

*

P _ H o Signals

Simulate Signal =
Sine P=='
=)

21. Wire the Ramp Pattern input from the side of the For Loop to the Frequency input terminal of

the Simulate Signal Express VI.

Ma. of Samples

iz = m

|F'.ar‘r1p by Samples '"

Hzzp

P _ G Signals
Simulate Signal

3
slne r ﬁm

=]
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22. Delete the wire connecting the Sine output terminal of the Simulate Signal Express VI to the

Signals Waveform Graph.

Ma. of Samples

iz = m

|F".ar‘r1p by Samples "’"

Start Frequency

hasp

13 L3

Simulate Signal
Sine r

23. Add a Filter Express VI to the For Loop.
a. Right-click on the block diagram.
b. Navigate to Express»Signal Analysis»Filter.

c. Dragand drop the Filter Express VI into the For Loop.

[

Filter
- Signal
Filtered Signal »
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d.

e.

In the Configure Filter Window, leave the default settings.

i3 configure Filter [Filter]

Filtering Type

Lowpass El

Filter Specifications
Cutoff Frequency (Hz)

-

104 >

High cutoff frequency (Hz)

400

Finite impulse response (FIR) filter

Taps

29

Select OK.

Input Signal
50

Amplitude
<y dn kg P
wn =) wn f=) =
1 | | | |

Result Preview

] 1 I ] 1 ] 1 1 1
0 0.1 02 03 04 05 06 0.7 05 09 1

Time

24. Move the Cutoff Frequency Icon into the For Loop and wire it to the Lower Cut-Off input

terminal of the Filter Express VI.
25. Wire the Sine output terminal of the Simulate Signal Express VI to the Signal input terminal

of the Filter Signal Express VI.

N

Cutoff Frequency

Simulate Signal

[

Filter

Sine P======-=E Signal

Filtered Signal *
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26. Add a Tone Measurements Express VI to the For Loop to

the filtered signal.

a. Right-click the block diagram.

find the Frequency and Amplitude of

b. Navigate to Express»Signal Analysis»Tone Measurements.

C.

Tone
Measurements
Signals
Amplitude
Frequency

13 L

]

2

.

Drag and drop a Tone Measurements Express VI into the For Loop.

d. Select Frequency and Amplitude in the Configure Tone Measurements window.

-
m Configure Tone Measurements [Tone Measurements]

Single Tone Measurements
J] Amplitude

J| Frequency

Result
1.414714
20,0058

Measurement
Amplitude
Frequency

Input Signal

Phase " || | |

¢ o« [HRREHHRERRHROTD
Search for Specific Frequency E‘ 0- ‘ H|| ||||‘|||‘|‘|||||||‘||||H| |||‘
Approximate frequency (Hz) < -05- ||| || | | || || | | | | || || || || | |
10 - Huuu||“ I :lll||
Search (+/- %o of approx freq.) -L5-) q
5 0 ll].L li].?. 0.3 ll].-l 0.5 ﬂ.rﬁ Il].]‘ G.E ﬂ.ﬂ L
- Time

Results Result Preview

Amplitude

2-
J..5—
L_

IfI " ||‘ ||

|’| u

|'| W

1[|
L " “'

7-
J..5—

1T Tf T
Tt

|||\|||H||||||||| |
| || || Ry || |] h‘ |j| ||j| |||| |LI |[I |LI |L| | | |

8 B | I
II].L li].}! 0.3 ll].-l 0.5 li].ﬁ ll].]‘ U.E li].ﬂ
Time
| | | |

’| f| i ||

1
05—

i
1

Cancel Help

L

e. Select OK.
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f.  Name the Tone Measurements Express VI Filtered Signal Measurements.

Tip: To rename Express VIs you can double-click the Express VI text.

[

] Cutoff Frequency
iz A
- B

Filtered Signal
Feasurements

@: - - Signals
v Amplitude  »
L3 k

Frequency »
o

Simulate Signal Filter

Sine PME Signal

- Filtered Signal *
.

27. Wire the Filtered Signal output terminal of the Filter Express VI to the Signals input terminal of

the Filtered Signal Measurements (Tone Measurement) Express VI.

N

Cutoff Frequency

S ] | i
| ) }: f
L3 F
Filtered Signal
Ieasurements

Signals
" i Amplitude ¥
L

K b ) Frequency »
Simulate Signal Filter ¥
Sine ' g Signal
— Filtered Signal

N

28. Add a Analyze Non-Filtered Measurements SubV]I to the For Loop.
a. Right-click the block diagram.
b. Navigate to Select a VI.
c. Browseto c:\Seminars\LabVIEW for Instrumentation Hands-On\Exercises\Shared
Code and select Analyze Non-Filtered Measurements.

d. Select OK.
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€.

Drop the Analyze Non-Filtered Measurements SubVI into the For Loop.

Cutoff Frequency

Simulate Signal

L3

Filtered Signal
Measurements

¥

S

Filter

Signals

Analyze Mon-Filtered Signalvi

Amplitude

¥

Frequency

¥

FHALYZH
HOH-
FILT
SIGHAL

s

g Signal

Sine

o

Filtered Signal
o
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29. Wire the following inputs into the Analyze Non-Filtered Signal SubVI.

a.

Amplitude output terminal of the Filtered Signal Measurements (Tone
Measurement) Express VI to Amplitude input terminal of the Analyze Non-Filtered
Signal SubVL

Frequency output terminal of the Filtered Signal Measurements (Tone
Measurement) Express VI to Frequency input terminal of the Analyze Non-Filtered
Signal SubVL

Sine output terminal of the Simulate Signal Express VI to sine input terminal of the

Analyze Non-Filtered Signal SubVI.

100

Cutoff Frequency

.'Iﬁ_'é's'b ]4. e

* L
Filtered Signal
Measurements

@: Signals Analyze Mon-Filtered Signal.vi
- - N FHALYZH
i Amplitude HaH-
¥ ¥

FILT
Frequency » ShEHAL

Simulate Signal Filter

Sine ¥ * Signal
E Filtzred Signal
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30. Wire the Frequency out and the Amplitude out from the Analyze Non-Filtered Signal SubVI
to the right-side of the For Loop.

100

3 k

Filtered Signal
feasurements

S Signals Analyze Man-Filtered Signal.vi

- FHALYZH
Amplitude HON-

FILT
Frequency r:ﬂ SIGHAL

31. Add a Merge Signals function to the For Loop.
a. Use <CTRL-Space> to bring up the Functions Quick Drop window.
b. TypeMerge Signals into the Quick Drop Search window.
c. Double-click Merge Signals.

d. Drop the Merge Signals function into the For Loop.

==

32. Wire the Sine output terminal from the Simulate Signal Express VI to the top input terminal

of the Merge Signals function.
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33. Wire the Filtered Signal output terminal from the Filter Express VI to the bottom input

terminal of the Merge Signals function.

[

Signals

]
P| )

Cutoff Frequency

Filtered Signal
Measurements

w Qe Signals

; Amplitude  »
L3

b ¥ ' Frequency *

Simulate Signal Filter
Sine e e Signal

Filterad Signal *

34. Wire the Merge Signals output terminal to the Signals Waveform Graph.

Signals

o
’“ o
kil

35. Add a Bundle function to the right of the For Loop on the block diagram.

Right-click on the block diagram.
b. Navigate to Programming»Cluster, Class & variant»Bundle.
c. Dragand drop the Bundle function onto the block diagram.

Analyze Man-Filtered Signal.vi
FHALYZH

e
= i
E’ElGHAL

36. Wire the Frequency Array and Amplitude Array from the side of the For Loop to the Bundle

function.

Note: The Frequencies and Amplitude elements of each iteration of the For Loop are placed into

an array.

Analyze Mon-Filtered Signal.vi
FHALYZH

HOHN
FILT

ZIGHAL

i 11
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37. Wire the output cluster of the Bundle function to the Amplitude Plot XY Graph.

Amplitude Plat

Analyze Mon-Filtered Signal.vi
FHALYZH

o 2T .
= e
rslﬁnm -z

38. Create a Cursor List Property Node for the Amplitude Plot.

a. Right-click on the Amplitude Plot Icon.
b. Navigate to Create»Property Node»Cursor List.

c. Dragand Drop the Cursor List Property Node onto the block diagram.

Amplitude Plot
71—

CrsrListh

Note: A property node gets (reads) and/or sets (writes) properties of a reference. In this

example, the property node will be used to set the Amplitude Plot Cursor List.

39. Change the Cursor List Property Node for the Amplitude Plot to Write.
a. Right-click on the Cursor List Property Node.
b. Select Change All to Write.

Amplitude Plot
71—

krsrList

40. To the right of the For Loop, add a Create Cursors SubVI to the block diagram.
Right-click the block diagram.
b. Navigate to Selecta VI.
c. Browsetoc:\Seminars\LabVIEW for Instrumentation Hands-On\Exercises\Shared
Code and select Create Cursors.
d. Select OK.
e. Drop the Create Cursors Sub VI onto the block diagram.

CRERTE
CURSORS

Note: the Create Cursors SubVI creates cursors for the Amplitude plot based on the

upper and lower limits you specify.
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41. Wire the Upper Limit and Lower Limit Controls to the Upper Limit and Lower Limit input

terminals of the Create Cursors SubVI.

Lower Limit Upper Limit

CREATE
CURIORSE

42. Wire the Plot Cursors output terminal of the Create Cursors SubVI to the Amplitude Plot

Cursor List Property Node.

Lower Limit Upper Limit

Amplitude Plot
1 m— 1

CREATE Fa P
_rarList
CURSORS

43. Add a Limit Test SubVI to the block diagram.
Right-click the block diagram.
b. Navigate to Selecta VI.
c. Browsetoc:\seminars\LabVIEW for Instrumentation Hands-On\Exercises\Shared
Code and select Limit Test.
d. Select OK.
e. Drop the Limit Test Sub VI onto the block diagram.

LIMIT
TEST

Note: The Limit Test SubVI determines the frequency at which the filtered signal
reaches the -3 dB point. The frequency of this signal is used to perform a limit test in
which it will be compared to the lower and upper limits you specify. A pass or fail value

will be returned based on the results of the limit test.
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44. Wire the following data to the Limit Test SubVI.
a. Wire the Upper Limit and Lower Limit Controls to the Upper Limit and Lower Limit
input terminals of the Limit Test SubVI.
b. Wire the Frequency and Amplitude Arrays to the Frequency and Amplitude input
terminals of the Limit Test Sub VI.

Lower Limit  Upper Limit

Amplitude Plot

CREATE P (R
CrarList
CURITED

] urair
TEST

Amplitude Plot

45. Wire the Pass? output terminal of the Limit Test SubVI to the Pass/Fail? LED.

Lower Limit Upper Limit

Amplitude Plot
71— 1 .
CRENTE CrarList Pass/ Fail?

CURSORS
] umir {;:::;}
TF

TEZT

Amplitude Plot
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46. Add Error Handling to the application by wiring the Error Cluster through all of the block

diagram functions in the For Loop.

N

Signals

Cutoff Frequency

Filtered Signal
Measurements

@: Qe Signals Analyze |
- - FHALYZH
8 Amplitude  » HaH-
C 3 b

FILT
Frequency W st

Simulate Signal Filter
Sine e o Signal
Filtered Signal

Note: The Error Cluster is the green wire and is passed between functions using the Error out
and Error in tunnels.

47. Wire the Error Cluster from the Analyze Non-Filtered Signal SubVI to the right side of the For
Loop.

Analyze Mon-Filtered Signal.vi
B HALYZE
HOH-

FILT
SIGHAL
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48. Change the Error Cluster to retain the value of the Error with each loop.

a.

Right-click on the Error Cluster Loop tunnel.

b. Select Replace with Shift Register.

C.

L

3|

Tunnel Maode
Dialog & User Interface Palette  p
Cluster, Class, & Vanant Palette  p
Array Palette [ 2

[ 4

Create

Properties

4

Error Cluster.

L

Measurements

Simulate Signal

,

Filter

]

Signals

L

Click on the left side of the For Loop to have a matching input Shift Register for the

Amplitude

Analyze Mon-Filtered Signal.vi

ALY ZE)

Frequency

FILT

i

SIGHAL

T

Sine v

k

Signal

s

Filtered Signal »

T

49. Wire the Error Cluster on the left side of the Fop Loop to the Error In input terminal of the

Simulate Signal Express VI

r v v v oW

|

Simulate Signal

ko

Sine v

e
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50. Initialize the Error Cluster.
a. Right-click on the left shift register for the Error Cluster.

b. Select Create Constant.

51. To the right of the For Loop, add a Simple Error Handler function to the block diagram.
a. Right-click the block diagram.
b. Navigate to Programming» Dialog & User Interface»Simple Error Handler.

c. Dragand Drop the Simple Error Handler function onto the block diagram.

52. Wire the Error Cluster from the For Loop to the error in input terminal of the Simple Error

Handler.
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53. Run the Simulated Filtered Test application and observe the Frequency Sweep and Amplitude

values.
[ Sine rAYS
Signals | Sine (Filtered) [
Start Frequency )
1_
= [ 100
0.75-
End Frequency R L e e R O g
CTE R R R R T AR R A
(=1 w 0,25~ UL AN AL A LA A LA A AR AR A
()| 1000 e A A O
SR
oo samptes 2 00 O e
BIE s IR R R
Cutoff Frequency -0.75-
[=] '1_| | | | | | | 1 1 1 1
(=] 600 i 001 002 003 004 005 006 0407 005 009 1
Time
Lowrer Linmit - -
Ese | v
=] 550 Amplitucle Plot Plat0 |\
‘. 1_
Upper Limit
[=[ 650 -2- \
.
-
Pass/Fail? %
2 §-
A -
i || i _a_
/ 5
T < -l
_12_
S14-
-L6-| J
100 1000
Frequency

54. Change the Lower Limit to 610 and leave the Upper Limit at 650.

Lower Limit
(610

Upper Limit

=1 [ 650

46



Sine (Filtered) [

Sine

L

I‘I
]

il
I
|
0.1
Plot 0 [
1
1000

I
|
f
1]

Signals

Time

100

|
- =4 =t =] -] = i~
-

'

-14-
-16-|

{@p) 2pruydury

Amplitude Plot

100

=]

IE3}

55. Run the application once more and observe that the simulated filter test fails.
Start Frequency

50

600
610
6510

End Frequency
=1 [ 1000
Ma. of Samples
=]
IE3}
=]
IE3}
=]
=]

Cutoff Frequency

Lawer Limit
Upper Limit

Pass/Fail?

Frequency
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56. Zoom in on the Amplitude Plot to observe the point at which the signal failed.

a. Select Zoom In on the Graph Palette.

b. Click on the Amplitude Plot near the Red and Yellow Cursors to zoom in.

Amplitude Plot

" Plotd [

—_—

-L62147-
22—
25—
-3-
S3.5-
-
'4.5_
5-
55
-6-
-5.5-

Amplitude (dB)

-7.17956-|
351710

i

Frequency

S

|
735.709

4@

57. Save the Simulated Filtered Test application and minimize it.
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EXERCISE 4.1 - GENERATE AND MEASURE A SIGNAL USING THE

FGEN AND SCOPE SOFT FRONT PANELS
Goal

The goal of this exercise is to generate a signal on the PXI Arbitrary Waveform Generator using the
FGEN Soft Front Panel. You will then measure and observe the supplied signal with the PXI Digitizer

using the SCOPE Soft Front Panel.
Steps

1. Open the FGEN Soft Front Panel from Start»All Programs»National Instruments»

NI-FGEN»FGEN Soft Front Panel.

2. Select sine waveform pattern.

3. Change the Frequency of the sine wave to 2.400 MHz.

2,400 MHz [ w |
Variable Value Unit =
Frequency 2,400 MHz |
Amplitude 1000 |V -

4. Select Start waveform generation.

>
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5. You should see the following on the FGEN Soft Front Panel.

g .
B FGEN Soft Front Panel - FGEN SR
File Edit Ufility Window Help
« NATIONAL NI PXIe-5442 Freguency [=]
INSTRUMENTS™ — i

Operation Mode: Function Generator

2.400 MHz W 3 )

Driver State: Generation

Trigger Type: Auto

-’ A
£y o

E[ AMA “ AN || FSK || fife.fo | I% Source | Immediate El — - 400 Mz El
|—| = Mode] Continuous El |: Variable Value | Unit =
Current Waveform Pattern - | "Frequency 2400 | MHz |E

Sine pattern B ()0 Y ampice  [1oo0 [V -

6. Open the SCOPE Soft Front Panel from Start»All Programs»National Instruments»

NI-SCOPE»SCOPE Soft Front Panel.

7. Make sure that Time and Frequency are selected.

= 1:SC0PE Soft Front Panel - PXIe-3122 (SCOPE)

File Edit Utlity  Window  Help

T INSTRUMENTS _FREQ

8. Select Auto Setup.

|.I_. Auto Setup |
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9. Notice the signals being acquired from channel 0 and channel 1. Channel 0 is the raw signal and

Channel 1 is the filtered signal.

-

7 1: SCOPE Soft Front Panel - PXle-5122 (SCOPE) =B8] 2
File Edit Utility Window Help
* NATIONAL . Channel Horizontal
INSTRUMENTS. . sl [<] [| Refpositon
& +|Enabled +/|Enabled |£|£|ﬂ|
VoltsDiv VoltsDiv Time [Div
\j =1 j = j
0,20V [=] 0.0V [+] 0.20 us E
Coupling Coupling
DOME
AC AC
[=] [=] 100 MS/s
P
QK
Trigger
Type Mode Coupling
Edge E| Morm El [l E|
Source Slope
w0 ] [
Lewvel
1 |-473u
-
|" Pause | |x Release | | Measure | |-:- Cursors | |£ Auto Setup |

10. Return to the FGEN Soft Front Panel, and adjust the Frequency of the signal being generated.

Frequency E
LS P > . : L ’
5 .
‘L, e L
4,764 MHz | = |
Wariable Yalue | Unit =+
Frequency 4,764 | MHz =
Amplitude 1.000 | il

11. Notice that the signal being generated and acquired changes.
12. Select Auto Setup on the SCOPE Soft Front Panel.

s Auto Setup
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13. On the FGEN Soft Front Panel, select square waveform pattern.

=

14. Notice that a square wave is now being generated and acquired.

15. Select Auto Setup on the SCOPE Soft Front Panel.

s Auto Setup

16. Spend some time adjusting the values of the FGEN Soft Front Panel and the SCOPE Soft Front

Panel.

17. Close the SCOPE Soft Front Panel and the FGEN Soft Front Panel.
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EXERCISE 4.2 — LOWPASS FILTER TEST

Goal

The goal of this exercise is to create a lowpass filter test. In the application, you will generate a

frequency sweep of signals and supply each to a simulated lowpass filter. The amplitude of each

filtered signal will be measured in order to determine when the signal has reached the -3dB point.

The frequency of this signal will then be used to perform a limit test in which it will be compared to

the lower and upper limits you specify. A pass or fail value will be returned based on the results of

the limit test.

Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,

browse to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the

LabVIEW for Instrumentation Hands-On.lvprij file.

2. Open the Simulated Filter Test you previously created in Exercise 3.

Note: You can also open the Simulated Filter Test from the Solutions folder, if you did not

complete the previous exercise.

3. Create a copy of this exercise in the Filter Test Folder.

a.
b.

C.

Select File»Save As.
Select Create unopened disk copy.
Click Continue.
Browse to C:\Seminars\LabVIEW for Instrumentation Hands-On\Exercises\Filter
Test.
Name the LabVIEW VI Filter Test.
Click OK.
Add the New VI to the Filter Test Folder in the Project Explorer.
i. Right-click the Filter Test folder in the Project Explorer.
ii. Select Add»File.
iii. Browse to Browse to the Filter Test Folder c:\seminars\LabvIEW for
Instrumentation Hands-On\Exercises\Filter Test.
iv. Select Filter Test.vi.

v. Click Add File.

4. Modify the front panel as follows.

a.

Change the Start Frequency to 1,000.

53



B |

Change the End Frequency to 200,000.

Start Frequency

Enel Frequency

-rfi 200000 |

Change the No. of Samples to 100.

(Ew ||

Delete the Cutoff Frequency Control.

Ma. of Samples

Change the Lower Limit to 95,000.

Lower Limit

Change the Upper Limit to 105,000.
Upper Limit

=] 105000 |

Change the X-Axis scale of the Amplitude Plot to [1,000, 200,000].
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h. Change the Y-Axis scale of the Amplitude Plot to [-16, 1].

Amplitude Plot

Plotd [~

Amplitude (B}

-10-

-12-

S14-

-16-,

-

I
Laan L0

Frequency

I
La0000

I
200000

5. Make the current values default by selecting Edit»Make Current Values Default.
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6. Your front panel should look similar to the following user interface.

Sine W

Sine (Filtered) W

Signals
Start Frequency a
l_
= 1000
0.75-
End Freguency 0.5-
={ 200000 y 0257
g 4
=
Ma. of Samples E 0,25
=100 .
-0.75-

1 | 1 1 1 1 | | 1 1
0 0.0002  0.0004  0.0006 0.0008  0.00L 00012  0.0014 00016 00018  0.002

Time
Lower Limit i -
(=]
[=] | 95000 Amplitude Plot Plot0 |
r 1_
Upper Limit =
= [ 105000 -2-
-4-
Pass/Fail? =)
e = -fi-
'.. [=9
\.L_/ .E -10-
_12_
-14-
-16-, 1 1 1
1004 L0000 L00a0d 200000
Frequency

5 4

7. Toggle to the block diagram using <Ctrl-E>.
8. On the block diagram, delete the following functions.
a. Delete the Filter Express VI.

: |
Filter

g Signal
Filtered Signal ¥

e
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b. Delete the Merge Signals function.

=

c. Delete the Wait function and timing constant.

100

9. Remove the broken wires using <Ctrl-B>.

| Signals

Analyze Mon-Filtered Signalvi

8 |

K HALTZH |
i d Filtered Signal LT i
Simulate Signal Measurements EIEHAL [_
Sine v * Signals
=

Amplitude  »
Frequency
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10. Modify the Timing of the Simulate Signal Express VI.
a. Double-click the Simulate Signal Express VI.
b. Change the Samples per second (Hz) to 1,000,000.
c. Change the Amplitude to 0.5.

. '’
i3 Configure Simulate Signal [Simulate Signal]
Signal Result Preview
Signal type 0.6
Sine El 0.4-
Frequency (Hz) Phase (deg) o 0.2-
10.1 0 z
£ 04
Amplitude Offset Duty cycle (30} E
— < -0.24
0.5 0 50
04—
Add noise
Maise type -0.6- |
. . 0 0.099949
Uniform White Moise - '
Time
Maise amplitude Seed number Tnials Time Stamps
i =1 1
' @ Relative to start of measurement
Timing Absolute {date and time)

Samples per second (Hz)
L0000 Simulate acquisition timing Reset Signal

R e @ Run as fast as possible Reset phase, seed, and time stamps

@ Use continuous generation

100000 | Automatic
Integer number of cycles Signal Mame
Actual number of samples o] Use signal type name
100000 -
Signal name
Actual frequency Sine
10.1
OK | | Cancel | | Help

d. Select OK.
11. Add an NI-FGEN Express (arb) VI to the For Loop to start generation.
a. Right-click the block diagram.
b. Navigate to Measurement I/O»NI-FGEN»NI-FGEN Express (Arb).
c. Dragand drop the NI-FGEN Express (Arb) VI into the For Loop.

" [Es
25
MI-FGER
Express (Arb)
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d. Leave the default settings in the configuration window.

NI-FGEN Express (Arb)

D o Q.

Run

1- EE‘uack :
=00 1
" NI-FGEN (Arb)
Configures and runs
MNational Instruments
signal generators using
-500rm - MNI-FGEN in Arbitrary
Waveform mede.
Sample data
-1 - ad”

Arnplicude ()
o
1

1 1 I I
1] 10u 200 300 401 49,95y
Timne (=)
Configuration | Timing and Trigger
Device Channel 0 Configuration
FGEM (Prle-Sadz) Daka Source
[iata at vI terminal (@ ¥
‘WarveForm From File ()
Channels
g Extract Fram wavefarm
e Gain Offset (1) Disable output -
on close
1 o
Generation Mode G~
- - . -
() Finite [T Filters enabled Waveform preview —
@ Start continuous Outpuk impedance Load impedance Displays a preview of the |_
. ) 50 ohm Matchi vaveform(s) downloaded |7
() Skop conkinuous El 5 El to the signal generator.
If the waveform data is N

lzaded frem file and
cantains mare than
100,000 data points,
only the first 100,000
are displavad.

[ 0K ] [ Cancel ]

e. Select OK.

12. Delete the wire running from the Sine output terminal of the Simulate Signal Express VI to the

Analyze Non-Filtered Signal SubVI.

i *
— +
? @ : - M Analyze Mon-Filtered Signalvi
=.: 3 g L HALTZH
b . g MI-EGER Filtered Signal I‘SEIFEL o
Simulate Signal Express (Arh) Measurements :
Sine e i - Signals
- é Amplitude v é
. FFE(|LLEHC}’ b :
: ’ I
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13. Wire the Sine output terminal of the Simulate Signal Express VI to the data input terminal of

the NI FGEN Express (Arb) VI

k

b ¥ MI-FGER
Simulate Signal Express (Arb)
Sine ¢

14. Create additional space in the For Loop to the right of the NI FGEN Express (Arb) VI.
Tip: Hold the <Ctrl> key then click-and-drag the mouse to automatically move the icons on the
block diagram.
15. Add an NI-SCOPE Express VI to the For Loop.
a. Right-click the block diagram.
b. Navigate to Measurement I/O»NI-SCOPE»NI-SCOPE Express (Express Block).
c. Dragand drop the NI-SCOPE Express VI into the For Loop to the right of the NI-FGEN
Express (Arb) VL.

¥ 5 13 F
E 13 Eﬁﬁ::’ ' 13
= [
; 5 MNI-FGER MI-SCOPE

Simulate Signal Express (Arb) Exprass
Sine ¥
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a. Select Channels 0 and 1.

b. Change the Range to 10.

c. Change the Sample Rate to 50M.
d. Change the Record Length to 100,000.

16. Modify the NI-SCOPE Express VI as follows in the configuration window.

NI-SCOPE Express =
) o 9 0 9= <
Run Run Once Hide Help
[V] Autoscale graph [ Back M oa
J__
NI-SCOPE
= = Express
;g Acquires an analog
= 0- wvoltage waveform from
g‘ Mational Instruments
< 500m- high-speed digitizers.
i Mote The NI PCI-3311
1 Mo data i= not supported.
=87 1 1 1 1 1 1 1 1 1 1
-l -E00u -600u -400u -200u 0 200u 400u  400u B00u 1m
Time {s}
Configuration | Trigjger | Advanced |
Vertical Haorizantal
Device Channels
SCOPE ~[@ 0 a| Range (V) Coupling Sarnple rate (5/3)
{P¥Ie-5122) | 10 D E| 50
Offset (V) Input impedance @ RIS enabled E -
il L Mohm [+ Record length =
100000 i
Acquired Signals 7
[T Per Div Made Probe atten Bandwidth (Hz) Acquire Displays the waveforms | =
i 1 0 M Samples El from the digitizer.
The dashed red lines on
the graph indicate the
hardware limits for the
channel selected for
configuration. The =
[ QK. ] l Carncel ]
e. Select OK.
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17. Add a Convert from Dynamic Data function to the For Loop.
a. Right-click the block diagram.
b. Navigate to Express»Signal Manipulation»Convert from Dynamic Data (From
DDT).

21 Signal Manipulation
Convert from Dynamic Data

== 7

— B 4 f

Merge Signals  Split Signals  Select Signals
T Traad g

Align & Resa... Caollector Sample Comp

Al [ (&

Trigger & Gate Relay Append Sign...

| (Al |

Extract Portion  Delay Values

= T
{ AR
From DDT To DDT Group Signals
==
B L

Set Attributes  Get Afttributes

c. Dragand drop the Convert from Dynamic Data function into the For Loop.

d. Select 1D array of waveform.

{3 Configure Convert from Dynamic Data [Convert from Dynamic Data]

Conversion Input Signal

Resulting data type

LD array of scalars - automatic
LD array of scalars - most recent value E
LD array of scalars - single channel

2D array of scalars - columns are channels
2D array of scalars - rows are channels

Cimoiln ommlmee

Amplitude

e. Select OK
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18. Wire the Signal output terminal of the NI-SCOPE Express VI to the Convert from Dynamic

Data function.

L3 H

MI-SCOPE
Express

19. Wire the Array of Waveform output terminal from the Convert from Dynamic Data to the

Signals Waveform Graph.

Signals

MI-SCOPE
Express

13 L

20. Wire the Error Cluster through the block diagram functions in the For Loop.

]} Signals

:E
o A

=

L3

Ls ¥ -..E
= ] e
@x @ﬂ g v M Analyze Mon-Filtered Signal.vi
N b L» P ]

HALY
| NEFGEN NI-SCOPE Filtered Signal A
Express (Arb) Express Measurements
i Signals
Amplitude ¥

Frequency

H

L3 ¥
Simulate Signal
Sine v

-

@

21. Add two Index Array functions to the For Loop.
a. Right-click the block diagram.
b. Navigate to Programming»Array»Index Array.

c. Dragand drop the Index Array function into the For Loop.

]

wi O
wi O
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d. Create a copy of the Index Array function you just added to the For Loop by selecting the
function and then holding <Ctrl> while dragging.

Signals
2 ! ; =
=k u ] 13 L=
MI-SCOPE Filtered Signal
Express B Measurements
= = O g Signals
Amplitude  ve
Frequency ve=
4,

22. Wire the Array of Waveform output terminal from the Convert from Dynamic Data to the

array input terminal on each of the Index Array functions.

CTTTTTitTy

23. Add a constant to the first Index Array function to obtain the 1st element.
a. Right-click on the index input terminal of the first Index Array function.
b. Select Create»Constant.

c. Change the value of the numeric constant to 1.

A
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24. Wire the element output terminal of the first Index Array function to the Signals input

terminal of the Filtered Signal Measurements (Tone Measurements) Express VI.

=
B |
Filtered Signal
P, S—— @ Ieasurements
--*D Signals
Amplitude  ve
Frequency He

3 T

25. Add a constant to the second Index Array function to obtain the 0th element.
a. Right-click on the index input terminal of the second Index Array function.
b. Select Create»Constant.

c. Change the value of the numeric constant to 0.

26. Wire the element output terminal of the second Index Array function to the Sine input

terminal of the Analyze Non-Filtered Signal SubVI.

*
M . Analyze Mon-Filtered Signalvi

L3 L HALYZH W
c - HOM-
Filtered Signal FILT i

.
@ MMeasurements SIGHAL
"r = Signals
Amplitude v
Frequency

3 v

27. Delete the Error wire from the right side of the For Loop to the Simple Error Handler function.
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28. Create space between the For Loop and the Simple Error Handler function.
29. Add an NI-FGEN Express (arb) VI to right of the For Loop to stop generation.
Right-click the block diagram.
b. Navigate to Measurement I/O»NI-FGEN»NI-FGEN Express (Arb).
c. Dragand drop the NI-FGEN Express (Arb) VI between the For Loop and the Simple

Error Handler function.

B

MI-FGER
Express (Arb)2
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d. Select Stop continuous under Generation mode.

’
NI-FGEN Express (Arb)

It

9 o

Undo  Fedo

Annplitude ()
=
|

-S00m =

-1 =

1
0 100

Sample data

I
20u

1
400

1
49,950

Zeneration Mode
) Finite
) Start continuous

@ Stop conbinuous

Filtets enablad

Oukput impedance
50 ohm -

Load impedance
Matching

-

30u
Time (s}

Configuration | Timing and Trigoer
Ciewice Channel 0 Configur ation
FEEM (Prle-5a442) Daka Source

Daka at w1 terminal @

Waweform From File
Channels

g i Extract Fram warveform
il Gain Offset ¥) [| Disable output
on close
1 il

<
Hicle Help

Batk E ~

-

NI-FGEN {Arb)

Configures and runs
Mational Instruments
signal generators using
MI-FGEMN in Arbitrary
Wavefarm made.

E v

»

Waveform preview

Displays a preview of the
waveformis) downloaded
to the signal generator.
If the waveform data is m
locaded from file and
contains more than
100,000 data points.
only the first 100,000
are displayed

m

[ oK ] [ Cancel ]

e. Select OK

30. Wire the Error wire from the Fop Loop through the NI-FGEN Express (Arb) VI and to the

Simple Error Handler function.

MI-FGER
Express (Arb)2

s

=

31. On the PXI system Automated Test DEMO Socket 0 UUT, set the Filter potentiometer to the pass

position.
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32. Run the Filter Test application and observe that the filter test passes.

[ Sine W

Signals Sine (Filtered) [

Start Frequency

-

=1l 1000

End Frequency

-

=/ 200000

Ma. of Samples

=1
(3|

i (1

Amplituce

1@

i

-1 1 I 1 1 1 1 1 I 1 1
1] 0.0002 00004  0.0006 00008 0001 00012 0.0014 00016 0.00L8  0.002
Time
Lower Lirnit " 4
—= )
[~]| 95000 Amplitude Plat Plotd |
. 0 S
Upper Limit x
.-‘ _2_
/[ 105000 %
-
Pass/Fail? E'_E" 6-
. x
z .
i 'I é -s
o
L. 4 £-1-
-12_
-14-
-1d-| | 1 1
1000 L00d0 100000 200000
Frequency

L 4.

BE W

33. Change the Filter potentiometer to the fail position.
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34. Run the Filter Test application one more time and observe that the filter test fails.

Sine W

Sine (Filtered) |

Signals L
Start Frequency
- 1-
= 1000 -
End Fregquency 0.5
=1 [200000 g 0257
z 0
Ma. of Samples E 0.25-
=] 100 -
-0.75-
-1- 1 I 1 1 1 1 I I 1 1
0 0.0002  0.0004 00006 00005 0001 00012 00014 00016  0.0018  0.002
Time
Lower Limnit "
(= [
(=) 93000 Amplitude Plot Plat 0 |
~ 0 e —
Upper Limit
.—A -7
[ 105000 )
-4- .
Pass/Fail? g 5
| B
E
— z -1-
-12-
-14-
-16-) 1 1 1
1000 L0000 Lo0000 200000
Frequency

bR

35. Zoom in on the Amplitude Plot to observe the point at which the signal failed.

a. Select Zoom In on the Graph Palette.
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b. Click on the Amplitude Plot near the red and yellow cursors to zoom in.

36. Save and Close the application.
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EXERCISE 4.3 — LOWPASS FILTER TEST WITH STANDARD VIS
Goal

The goal of this exercise is to open and run a pre-built example that shows how you could

implement a filter test using Standard VIs, rather than Express Vls.

Steps

1.

The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprj file.

In the Filter Test folder, open the Filter Test - Standard VIs.

Notice that the front panel looks similar to the Filter Test you previously created with the
Express Vls.

Toggle to the block diagram using <Ctrl-E>

Observe that the source code is implemented using Standard VIs from the FGEN and SCOPE
instrument drivers.

On the AT DEMO UUT in Socket 0, set the Filter potentiometer to the pass position.
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7. Run the Filter Test application and observe that the filter test passes.

[ Sine W

Signals Sine (Filtered) [

Start Frequency

-

=1l 1000

End Frequency

-

=/ 200000

Ma. of Samples

=1
(3|

i (1

Amplituce

1@

i

-1 1 I 1 1 1 1 1 I 1 1
1] 0.0002 00004  0.0006 00008 0001 00012 0.0014 00016 0.00L8  0.002
Time
Lower Lirnit " 4
—= )
[~]| 95000 Amplitude Plat Plotd |
. 0 S
Upper Limit x
.-‘ _2_
/[ 105000 %
-
Pass/Fail? E'_E" 6-
. x
z .
i 'I é -s
o
L. 4 £-1-
-12_
-14-
-1d-| | 1 1
1000 L00d0 100000 200000
Frequency

L 4.

BE W

8. Change the Filter potentiometer to the fail position.
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9. Run the Filter Test application one more time and observe that the filter test fails.

Sine W

Sine (Filtered) |

Signals L
Start Frequency
- 1-
=] 1000

i

End Fregquency
-

=]
3

f

Amplitude

200000

Ma. of Samples
100

i

1 1 | 1 1 1 1 | | 1 1
0 0.0002  0.0004 00006 00005 0001 00012 00014 00016  0.0018  0.002

Time
Lower Limnit "
= -
(=) 93000 Amplitude Plot Plat 0 |
- 0 T,
Upper Limit
- - _2-
=l 105000 )
-4 L
g 5
1
: -
E
S -1+
-12-
-14-
-16-) 1 1 1
Loa L0090 Logoon 200000
Frequency

bR

10. Close the application and do not save.
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EXERCISE 5.1 — MEASURE TEMPERATURE USING THE DMM SOFT

FRONT PANEL
Goal

The goal of this exercise is to use the DMM Soft Front Panel to measure the temperature .
Steps

1. Open the DMM Soft Front Panel from Start»All Programs»National Instruments»NI-
DMM»DMM Soft Front Panel.

2. Change the measurement type to Temperature.

3. Ensure that the DMM Soft Front Panel is configured as follows.
a. Range =100 mV
b. Transducer = Thermocouple
c. Thermocouple =]

d. RefJunc. Temp = 25.00

B N PXI-4071 EER R

Ele Edit Utility Help

Scaling
+~ NATIONAL ains
INSTRUMENTS™
rultiplier 1,00000
2 4 1 65 d C Offset | 0.00000
Range : 100,00 my DC Resolukion C alculation Mane IE'
Device |PRI-4071; "DMM" El R 100 El 7l Autozero

Offset Comp, Chms
|v; ”VJ’\_;”A; HAI\.!” HZ H l.c I Transducer | Thermocouple El e

C L | = | Thermocouple ] El null Offset
Ref, Junc, Temp | 25,00 |2 degC [¥]Filker
. &

| Zwires | duwires

4. Hold the thermocouple and observe that the temperature measurement increases.

5. Close the DMM Soft Front Panel.
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EXERCISE 5.2 - READ TEMPERATURE
Goal

The goal of this exercise is to create a LabVIEW application that will take temperature

measurements.

Steps

1.

6.

The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.
Create a new VI in the Temperature Test folder by right-clicking on the folder and selecting
New»VL
Select File»Save and name the VI Read Temperature.
Tile the front panel and block diagram by selecting Window»Tile Left and Right.
Tip: You can also tile the front panel and block diagram using <Ctrl-T>.
Add a Numeric Thermometer to the front panel.

a. Right-click the front panel.

b. Navigate to Silver»Numeric»Thermometer.

c. Dragand drop the Thermometer onto the front panel.

d. Name the Thermometer Temperature.

e. Change the range of the Temperature Thermometer to [0, 50].

Temperature

-

50—

25-

-

Add a Waveform Chart to the front panel.
a. Right-click the front panel.
b. Navigate to Silver»Graph»Waveform Chart.

c. Dragand drop the Waveform Chart onto the front panel.

e

Name the Waveform Chart Temperature Chart.

e. Change Plot 0 to Temperature in the Plot Legend.
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f. Change the Y-Axis title to Degrees C.
g. Change the Y-Axis to not auto scale by right-clicking on the Y-Axis and deselecting
AutoScale.

h. Change the range of the Y-Axis to [20, 35].

Temperature |/

32.5-

Degrees C
[ o)
=
wn =)

| |

bt
wn
1

22.5-

20-

Time

7. Add a Stop Button to the front panel.
a. Use <Ctrl-Space> to bring up the Controls Quick Drop window.
b. Type stop Button into the Quick Drop search window.

c. Double-click Stop Button (Silver).

i i
13 Quick Drop B

| Stop Button (Sibver) |

Stap Button -
Round Stop Button

Rectangular Stop Button

Media Stop Button {Silver)

Frocess Stop Button {Silver)

Shortcuts... ] [ Help
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d. Drop the Stop Button onto the front panel.

Stop Button

. Stop |

8. Your front panel should look similar to the following user interface.

-

Temperature | J

Temperature Temperature Chart
5i) - -
5_
25-

Degrees C
T

|
0 100
Time

Stop Button

. Stop

9. Toggle to the block diagram using <Ctrl-E>.

10. Add a DMM Express VI to the block diagram.
a. Right-click the block diagram.
b. Navigate to Measurement I/O»NI-DMM»DMM /Switch Express.
c. Dragand drop the DMM/Switch Express VI onto the block diagram.
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11. Configure the following parameters in the NI-DMM/Switch Express VI window.
Measurement function = Temperature (Thermocouple)

a.
b. Range =100 mV

g]

Resolution = 5.5 digits

e

Thermocouple Type =]

B MI-DhM/Switch Express
p

D o @ =

Undao Fun Fun Once
[ wiew as chart Aukoscals
Configuration | Timing | Switching
Device Powerline Frequency
DMM (PRI-4071) (=] t0Hz  [«]
Basic Parameters Measurement Specific Parameters
Measurement funckion Auko zero Thermocouple Type
Temperature (Thermocouple) [=] Auko [~ ] [=]
Range A0iZ calibration Fef junction bype
Specify Range [ | 100 | W Auto (] Fixed [~
Resolution Ref junction temp ()
5.5 digts [ 25,00
e. Select OK.

12. Wire the signals out output terminal from the DMM Express VI to the Temperature Numeric

Indicator.
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13. Wire the signals out output terminal from the DMM Express VI to the Temperature Chart
Waveform Chart.

Temperature

" ¥ |1.23:
13 »

MI-DARAS Temperature Chart
Switch Express 2“
i n:-

14. Add a While Loop to the block diagram around all of your code.
a. Right-click the block diagram.
b. Navigate to Programming»Structures»While Loop.
c. Dragand draw the While Loop around all of your code on the block diagram.
15. Wire the Stop Button to the Loop Condition of the While Loop.
16. Clean up the block diagram code by selecting Edit»Clean Up Diagram from the block diagram

menu or by using <Ctrl-U>.

Temperature

DE

MI-DMRY Temperature Chart

Switch Express zm

o

.._

Stop Button

17. Run the application.
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18. Hold the thermocouple and observe that the temperature measurement increases.

s -

Ternperature [/
Temperature  Temperature Chart | G ;
50 - 35-
32.5-
25- .
a
L 215-
g
0" a8 25-
— 22.5-
20 i
4:58:08.970 PpA 4:58:13.970 PpA
5/1/2013 5/L/2013
Time

Stop Button
. Stop

37. Press the Stop Button to stop the application.

38. Save the application, but do not close it.

80



EXERCISE 5.3 — TEMPERATURE TEST

Goal

The goal of this exercise is to create a LabVIEW application that will use the DMM to continuously

take temperature measurements and throw an alarm if the temperature exceeds a given limit.

Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,

browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the

LabVIEW for Instrumentation Hands-On.lvprij file.

2. Create a copy of the Read Temperature VI you created in Exercise 5.2.

a
b.

C.

e

I.

Open the Read Temperature VI in the Temperature Test folder .
Select File»Save As.
Select Create unopened disk copy.
Click Continue.
Brose to C:\Seminars\LabVIEW for Instrumentation Hands-On\Exercises\
Temperature Test.
Name the VI Temperature Test.
Select OK.
Add the New VI to the Temperature Test Folder in the Project Explorer.
i. Right-click the Temperature Test folder in the Project Explorer.
ii. Select Add»File.
iii. Browse to Browse to the Temperature Test Folder c:\Seminars\LabVIEW for
Instrumentation Hands-On\Exercises\Temperature Test.
iv. Select Temperature Test.vi.

v. Click Add File.

Note: The Solutions folder has completed LabVIEW applications for you to use in the event that you

do not complete the exercises c:\Seminars\LabVIEW for Instrumentation Hands-On\Solutions.

3. Tile the front panel and block diagram using <Ctrl-T>.

4. Add a Numeric Control to the front panel.

a.

b.

Right-click the front panel.

Navigate to Silver»Numeric»Numeric Control.
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c. Dragand drop the Numeric Control onto the front panel.

d. Name the Numeric Control Temperature Limit.

Temperature Limit

Br
5. Add an LED to the front panel.
a. Right-click the front panel.
b. Navigate to Silver»Boolean»LED.
c. Dragand drop the LED onto the front panel.
d. Name the LED Over Limit?.
e. Resize the LED by dragging the corners.

Crver Limit?

6. Change the On color of the LED to Red.
a. Right-click the LED and select Properties.
b. Change the On color to Red.
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-
{3 Boolean Properties: Over Limit?

Appearance | Operation | Documentation | Data Binding | Se

Lahel Caption
Visible [T visible
Cheer Limit?

Enabled State Size
i@ Enabled
") Msabled

i) Dusabled &t grayed

Height Wicth
g4 79

Calars [ Show Boolean text

Lack text in center

On . Fultiple strings Text color
[ .

S ————
e —

lser
O0OONONEEENCOCOE O]
Hista Swstem

ry o
ERCOO0O000000 OfOEEn

- @ThermnmeterFill

C.

Select OK.
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7. Add a String Indicator to the front panel.
a. Use <Ctrl-Space> to bring up the Controls Quick Drop window.
b. Type string Indicator into the Quick Drop search window.

c. Double-click String Indicator (Silver).

r T
3 Quick Crop E@g

| String Indicator (Silver) |

String Indicator -
String Indicator (Silver)
String Indicator - Frameless {Silver)

Shortcuts... ] [ Help

L A

d. Drop the String Indicator onto the front panel.

String

[ )

e. Name the String Indicator Over Limit?.

Cher Limit?

{ )
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8. Your front panel should look similar to the following user interface.

Temperature |/
Temperature Temperature Chart [ & |
— - -y
50 - 35-
32.5-
25- E 30-
Y 27.5-
=
& 25-
-
1| 22.5-
Temperature Limit
20, ,
m i 6:00:00.000 Pr 6:00:05.000 Pr
12/31/1903 12/31/1903
Over Limit? Tirne
/ = L .
/ Over Limit? Stop Button

| | ‘W s |

9. Toggle to the block diagram using <Ctrl-E>.

10. On the block diagram, drag all of the new icons in to the While Loop.

Temperature

iz

Cheer Limit?
DE

MI-DFARAS Temperature Chart
Switch Express ‘m

e o J—
]

E

ul

Temperature Limit % |:|
ﬁ TF

Stop Button

11. Add a Greater Or Equal? function to the block diagram.
a. Right-click the block diagram.

b. Navigate to Programming»Comparison»Greater Or Equal?.
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c. Dragand drop the Greater Or Equal? function onto the block diagram.

=

12. Wire the signals out output terminal of the DMM Express VI to the x input terminal of the

Greater Or Equal? function.

13. Wire the Temperature Limit Numeric Control to the y input terminal of the Greater Or

Equal? function.

Temperature

Mol (1231
=
L

NI DM/ Temperature Chart
Switch Express zm
¥ o x o

Temperature Limit —i?

S FE
DE|

14. Wire the x >= y? output terminal of the Greater Or Equal? function to the Over Limit?

Indicator .

Ternperature

' ,ﬁ' Qver Limit?
= 7

. [ ]

NI-DIMM/ Ternperature Chart TF
Switch Express zﬂ
t (] x

Temperature Limit
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15. Add a Select function to the block diagram.
a. Right-click the block diagram.
b. Navigate to Programming»Comparison.

c. Dragand drop the Select function onto the block diagram.

»

16. Wire the x >= y? output terminal of the Greater Or Equal? function to the s input terminal of

the Select function .

Ternperature

Ohver Limit?

LI
= T =
4 L4 E’““
E TF

NI-DIMM/ Terperature Chart
Switch Express 2N

R
o]

Temperature Limit —(&7 : §

17. Add a String Constant to the block diagram.
a. Right click the block diagram.
b. Navigate to Programming»String»String Constant.
c. Dragand drop a String Constant onto the block diagram .
d. Typeover Limit inthe String Constant.

e. Wire the Over Limit String Constant to the t input terminal of the Select function .

Ternperature

Cher Limit?

, o bo]
BT o]
3 b
RI-DMM/ Ternperature Chart TF
SwitchE:-c;:uress om IClver lirnit]
Temperature Limit — & ’ }

R
=]

18. Add an Empty String Constant to the block diagram.
a. Use <Ctrl-Space> to bring up the Functions Quick Drop window.

b. Type Empty String Constant into the Quick Drop search window.
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c. Double-click Empty String Constant.
i ™y
3 Quick Drop E@g

|Emptj,r String Constant |

Empty String Constant -

Shortcuts... ] [ Help

L

d. Drop the Empty String Constant onto the block diagram.

=

e. Wire the Empty String Constant to the finput terminal of the Select function.

Ternperature

' . ,ﬁ' Over Limit?

[ T il

' RI-DMM/ ' Termperature Chart TF
IUverIimit:

Switch Express 2m :
Temperature Limit — & ’ }
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FIL-DRARAS
Switch Express

o

Temperature
L IETE

=]
DE

Temperature Chart

2“
[F e

o]

Ternperature Limit

Cher Limit?

[ ]

TF

IDver Iimit:

19. Wire the s?t:f output terminal of the Select function to the Over Limit? String Indicator.

Cher Limit?

EDCI

i

20. Toggle to the front panel using <Ctrl-E>.
21. On the front panel, change the Temperature Limit value to 30.

22. Run the application.

23. Hold the thermocouple and observe that the temperature measurement increases and that the

Over Limit? alarm is thrown if the temperature exceeds 30 degrees C.

~ -

Temperature |/
Temperature Temperature Chart | : J
50- 35-
32.5-
(- — p—
25— e 30—
b
& 21.5-
T
0- o 25—
S— 22.5-
Temperature Limit
20— i
5:00:34.400 PM 5:00:39.400 P
512013 572013
Time
Owver Limit? Stop Button
| Ohver Limit |] . Stop

39. Press the Stop Button to stop the application.

40. Save and Close the application.
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EXERCISE 5.4 — TEMPERATURE TEST WITH STANDARD VIS
Goal

The goal of this exercise is to open and run a pre-built example that shows how you could

implement a Temperature test using Standard Vls, rather than Express VIs.

Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

2. Inthe Temperature Test folder, open the Temperature Test - Standard Vls.

Open the block diagram and observe that the source code is implemented using Standard VIs
from the DMM instrument driver.

4. On the front panel, change the Temperature Limit value to 30.

Run the application.
6. Hold the thermocouple and observe that the temperature measurement increases and that the

Over Limit? alarm is thrown if the temperature exceeds 30 degrees C.

Temperature |/ J
Temperature Temperature Chart | g
50- 35—
32.5-
(- — e
25- W 30—
i
L 21.5-
T
0- & 25—
) o 22,5~
Ternperature Limit %
1 ] Tl 1
5:00:34.400 P 5:00:39.400 P
5/1/2013 5/1/2013
Time
Ower Limit? Stop Button

Over Limit |J . Stop

7. Press the Stop Button the stop the application.

8. Close the application and do not save.
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EXERCISE 6.1 — SUPPLY POWER TO AN LED USING THE DCPOWER

SOFT FRONT PANEL
Goal

The goal of this exercise is to use the DCPower Soft front panel to control the NI-SMU and supply
power to an LED on the UUT to light it up.

Steps

1. Open the DCPower Soft Front Panel from Start»All Programs»National Instruemnts»
NI-DCPower»NI-DCPower Soft Front Panel.
2. On Channel 0, configure the following:
a. Check the Output Enabled checkbox.
b. Change the Voltage Level to 2.5 V.

Warning! Do not supply more than 5 V.

3. Notice that the LED on the Socket 0 UUT lights up.

NI-DCPower Soft Front Panel: DCPOWER EENEE

File Edit Help

Channel 0 NATHOMA
INSTRUMENTS

+02.5000 V

Cukput Funckion | DC Yoltage E| Cutput Enabled |V

voltage Level +02.5000% 14 Range 24V [+]
Current Limit | 150.000mA  [3]  Range 150ma [« +000.312 mA
Sense | Local = v
Charinel 1 S

INSTRUMENTS:
Cukput Funckion | DC Yoltage El Cutput Enabled

+00.0000 V
Current Limit | 150,000 ma (2 Range 150 ”"":"El '000-004 mA

Sense | Local El

Voltage Level | +00.0000% |3 Range 24¥ [=|

4. Power the LED off by Changing the Channel 0 Voltage Level to 0.
Close the DCPower Soft Front Panel.
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EXERCISE 6.2 — SUPPLY POWER TO AN LED
Goal

The goal of this exercise is to create a LabVIEW application that will supply power to an LED on the
UUT and light it up.

Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

Create a new VI in the LED Test folder by right-clicking on the folder and selecting New»VI.
Select File»Save and name the VI Turn LED On.

Tile the front panel and block diagram using <Ctrl-T>.

AR

Add a Numeric Array to the front panel.
a. Right-click on the front panel.
b. Navigate to Silver»Array, Matrix & Cluster»Array-Numeric.

c. Dragand drop the Numeric Array onto the front panel.

e

Name the Numeric Array Voltage Levels.

Vaoltage Levels

6. Add a Numeric Indicator to the front panel to display the Voltage.
a. Right-click on the front panel.
b. Navigate to Silver»Numeric»Numeric Indicator.
c. Dragand drop the Numeric Indicator onto the front panel.

d. Name the Numeric Indicator Voltage.
Voltage
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7. Add a Numeric Indicator to the front panel to display the Current.
Use <Ctrl-Space> to bring up the Controls Quick Drop window.

Type Numeric Indicator into the Quick Drop search window.

c. Double-click Numeric Indicator (Silver).

r T
3 Quick Crop E@g

|Nur'r1eric Inchicatar {Silver) |

Mumeric Indicator

Simple Mumeric

Array - Mumeric (Silver)
Mumeric Contral {Silver)
Mumeric - Frameless {Silver)

Shortcuts... ] [ Help

e

d. Drop the Numeric Indicator onto the front panel.

Fumeric Incicatar
)

e. Name the Numeric Indicator Current.

Current
(o]
8. Your front panel should look similar to the following user interface.

Valtage
()
Current
(]

9. Toggle to the block diagram using <Ctrl-E>.
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10. Add a DCPower Express VI to the block diagram.
a. Right-click on the block diagram.
b. Navigate to Measurement I0O»NI-DCPower»NI-DCPower Express.
c. Dragand drop the DCPower Express VI onto the block diagram.
11. In the DCPower Express configuration window:
a. Select Channel 0.
b. Check the Output Enabled checkbox.

MI-DCPower Express 3
g &9 o
Run Hide Help
[FBack B o~
Channel Measured Yoltage (V) Measured Current (&)

A

NI-DCPower
Express

Configures and

1]
1
2
3 generates a signal using
Configuration Mational Ins'gruments
power supplies and

MI-DCPower with

SMUs.
Device
Disable all outputs (7
DCPOWER (PrIe-4143 _
(PXle ) El Enable all aukpuks ()
Channels
Qutput Function |DC Yaolkage El Outpuk Enabled
futarange [
Yoltage Level |+00.0000Y |4 Range | 24% [ &
autarange [ E v
Current Limie | +150.000 ma 5 Range | 150 m#& El E
Measurements
Dizplays the voltage
and current
measurements on a per
channel basis.

[ 1]:8 ] [ Cancel ]

c. Click OK.
12. Wire the Voltage Levels Numeric Array into the voltage/current levels input terminal of the
DCPower Express VI
13. Wire the measured voltage output terminal of the DCPower Express VI to the Voltage

Numeric Indicator.
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14. Wire the measured current output terminal of the DCPower Express VI to the Current

Numeric Indicator.

15. Clean up the block diagram code using <Ctrl-U>.

Vaoltage Levels Voltage
|123 s
Heeelf 11,23
k » I
= ¥
P =
k ¥

MI-DCPower Current
Express

16. Toggle to the front panel using <Ctrl-E>.
17. Change the first element of the Voltage Levels Numeric Array to 2.5.
18. Run the application and observe that the LED on the Socket 0 UUT lights up.

Valtage
Vaoltage Levels r y

i 2.50001

Current

0.000139783

19. Try entering Voltage Levels between the range of 2.5 and 4 (must be done by changing the

value of the first element of the Voltage Levels Numeric Array). Notice that the brightness of the

LED increases as the voltage is increased..
Warning! Do not supply more than 5 V.

20. Power off the LED by changing the first element of the Voltage Levels Numeric Array to 0 and

running the application.

21. Save and Close the application.
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EXERCISE 6.3 - LED VOLTAGE SWEEP TEST
Goal

The goal of this exercise is to create a LabVIEW application that will use the SMU to supply a sweep
of voltages to the LED and measure the voltage drop across the LED.

Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

Create a new VI in the LED Test folder by right-clicking on the folder and selecting New»VI.
Select File»Save and name the VI LED Voltage Sweep.

Tile the front panel and block diagram using <Ctrl-T>.

AR

Add a Numeric Control to the front panel to adjust the Start Voltage.
a. Right-click on the front panel.
b. Navigate to Silver»Numeric»Numeric Control.

c. Dragand drop the Numeric Control onto the front panel.

e

Name the Numeric Control Start Voltage.

Start Voltage

6. Add a Numeric Control to the front panel to adjust the End Voltage.
a. Use <Ctrl-Space> to bring up the Controls Quick Drop window.

b. Type Numeric Control into the Quick Drop search window.
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c¢. Double-click Numeric Control (Silver).

13 Quick Drop uﬂlﬂ

|Nur'r1eric Caontrol {Silver) |

FMumenc Contral -

Numernic Control [Silver)

Mumeric Inchcator
Mumeric Indicator {Sibver)

Shortcuts... ] [ Help

L A

d. Drop the Numeric Control onto the front panel.

Mumeric Cantral

B0 |
e. Name the Numeric Control End Voltage.

End Valtage

Eo
7. Add a Numeric Control to the front panel to adjust the Number of Samples.
a. Right-click on the front panel.
b. Navigate to Silver»Numeric»Numeric Control.
c. Dragand drop the Numeric Control onto the front panel.

d. Name the Numeric Control No. of Samples.

Ma. of Samples

Br |

Tip: You can make copies of front panel items using <Ctrl-C> and <Ctrl-V> or by selecting a

front panel item and holding <Ctrl> while dragging it.
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8. Add a XY Graph to display the Voltage Sweep

a. Right-click on the front panel.
b. Navigate to Silver»Graph»XY Graph.

C.

Drag and drop the XY Graph onto the front panel.

Amplitude

9. Modify the XY Graph as follows:

a. Rename the XY Graph “LED Voltage

LED Valtage Levels

Levels”

Amplitude
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b. Rename the X-Axis “Voltage”
Rename the Y-Axis “Current”

d. Rename Plot 0 in the Legend “Voltages”

LED Voltage Levels | Voltages N]

Current
wn
1

Vaoltage

i

e. Change the scale of the X-Axis to [0, 5]

f. Change the X-Axis to not auto scale by right-click on the X-Axis and deselecting
AutoScale X

Current
wn
1

99



10. Toggle to the block diagram using <Ctrl-E>.
11. Add a Ramp Pattern function to the block diagram.
a. Right-click the block diagram.
b. Navigate to Signal Processing»Sig Generation»Ramp Pattern.
c. Dragand drop the Ramp Pattern function onto the block diagram.
12. Wire the following controls into the Ramp Pattern function.
a. Wire the No. of Samples control into the samples input terminal of the Ramp Pattern
function.
b. Wire the Start Frequency control into the start input terminal of the Ramp Pattern
function.
c. Wire the End Frequency control into the end input terminal of the Ramp Pattern

function.

Ma. of Samples

izt ZES

|Ffamp by Samples T"

Start Vaoltage

13. Add a For Loop to the block diagram.
a. Right-click the block diagram.
b. Navigate to Programming»Structures»For Loop.
c. Dragand draw the For Loop on to the block diagram.
14. Wire the Ramp Pattern output terminal of the Ramp Pattern function to the side of the For
Loop.
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Ma. of Samples

N
fizsg:
End Valtage
fizah H
|Ffamp by Samples V"
Start Yoltage
f23p
[

‘EP

15. Add a DCPower Express VI inside the For Loop.
a.

Right-click on the block diagram.

b. Navigate to Measurement IO»NI-DCPower»NI-DCPower Express.
C.

Drag and drop the DCPower Express VI inside the For Loop.

3
b -

= 3
—
3 3

MI-DCPower
Express

b
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16. In the DCPower Express configuration window,
a. Select Channel 0.
b. Check the Output Enabled checkbox.

P
MI-DCPower Express
SN
Run
(3 Back
hannel Measured Yolkage (4 Measured Current (A)
A
o
NI-DCPower
! Express
2
Configures and
3 generates a signal using
HI-DCPower with
Configuration Mational Ins‘gruments
power supplies and
SMUs=.
Device
Disable all oukpuks ()
DCPOWER (PRle-4143) [=] Enable all cutputs
Channels
Qukpuk Function | DC Yolkage El Zukput Enabled
Aukorange |:|
Yolkage Lewel |+00.0000Y [ Range | 24Y [« o
Aukorange |:| E v
Current Limit | +150.000 ma (5 Range | 150 ma El -
Measurements
Dizplays the voltage
and current
measurements on a per
channel basis.
[ QK ] [ Cancel ]
L A

c. Click OK.
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17. Your code should look similar to the following.

Mo, of Samples N

End Yoltage

= I= 0 =

al ] y =1
|Rar‘r1p by Samples '" MI-DECPower

Start Voltage Express

"

[

18. Add a Build Array function to the For Loop.
a. Use <Ctrl-Space> to bring up the Functions Quick Drop window.
b. TypeBuild Array into the Quick Drop search window.

c. Double-click Build Array.

13 Quick Drop B

|E-L|i|r:| Array |

Builel Path

Builel Matrix

Build Waveform

DFD Build MRate Filter.vi [ML_DigFilterLicensed.vlib]
Collector

Build Digital Data

OAT Build Digital Tacho Infovi [SoundVib_TachProcess.lvlib]
Buildwvi [ML_App_Builder_APLIib]

Build Cluster Array im
SVT Build Result Tablev [SoundVib_Octave.lvlib]

DFD Build Filter Bank from Prototype Filteroni [MI_DigFilter_Filter
Deploy. [ML_App_Builder_APLIib]

SL Rebuild Missing Datavi [ML SysID . vlib]

TEDS_Buld Empty Template.vi &

[ Shortcuts... ] [ Help

L3

m
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d. Drop the Build Array function inside the For Loop.

Ma. of Samples

[
asp

r:;]_%

0 E=m

L3
o

|Ffamp by Samples ""
Start Voltage

- v

k
—
F

MI-DCPower
Express
zsp

[

19. Wire the Ramp Pattern Indexed Array to the Build Array function.

20. Wire the Build Array appended array output terminal to the voltage/current level input
terminal of the DCPower Express VI.

Ma. of Samples

=i e [ : = :
3 e ;L
L3 L
|Ffamp by Samples '" MI-DCPawer
Start Voltage Express
23p

[

21. Add a Bundle function to the For Loop
a.

Use CTRL + SPACE to bring up the Functions Quick Drop window
b. Type “Bundle” into the Quick Drop search window
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c. Double-click Bundle

( 13 Quick Drop l | (=] Lﬂhr
|bur1c||e |

Bundlle By Mame

Index & Bundle Cluster Array
Unbundle

Unbundle By Mame

Configure... ] [ Help

.

d. Drop the Bundle function inside the For Loop

EmCu

22. Wire the measured voltage output terminal of the DCPower Express VI to the top input
terminal of the Bundle function

23. Wire the measured current output terminal of the DCPower Express VI to the bottom input
terminal of the Bundle function

M
I} g
- [F] R
L3 = L]
MI-DCPower
Express

24. Wire the output cluster from the Bundle function to the right side of the For Loop

M
& : — i M SSSE—
3 = d
L3 = L
MI-DCP ower

Express

e

105



25. Wire the output cluster from the right side of the Fop Loop to the LED Voltage Levels XY
Graph

[

LED Valtage Levels

i C A
b = , '

—

-

k

MI-DCPower
Express

26. Toggle to the front panel using <Ctrl-E>.
27. On the front panel, set the following values.
a. StartVoltage=0
b. End Voltage =5
c. No. of Samples = 15
Start Voltage

End Valtage

Mo. of Samples

=15
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28. Run the application and observe that the LED on the Socket 0 UUT increases in light intensity
after the voltage exceeds 2.5 V.

Warning! Do not supply more than 5 V.

e

Valtages W ]

Start Vaoltage LED Vaoltage Levels

s .

::: 0 0.00L6-
0.0014-
End Voltage
r 1 0.0012-
I:I 5
O === 0.001-
[‘Jinfﬁample;s E 0.0008-
=)l 15 S 0.0006-
0.0004-
0.0002-
0
-0.0002-, I I 1 I I
] L 2 3 4 5
Yoltage

29. Save and Close the application.
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EXERCISE 6.4 — POWER SUPPLY VOLTAGE SWEEP WITH STANDARD

VIs
Goal

The goal of this exercise is to open and run a pre-built example that shows how you could

implement a Power Supply Voltage Sweep using Standard VIs, rather than Express VIs.
Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

2. Inthe Power Supply Test folder, open the Power Supply Voltage Sweep - Standard Vls.

3. Open the block diagram and observe that the source code is implemented using Standard VlIs

from the DCPower instrument driver.
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4. On the front panel, set the following parameters.
a. StartVoltage=0
b. End Voltage =5
c. No. of Samples = 15

Start Voltage XY Graph [ Voltage |/\/ |
(1= I 0.0016- 1
e
0.0014-
End Valtage
1} 0.0012-
=]
— |5
= 0.001-
Ma. of Samples -E- 0.0008 -
= -
(=l 13 S 0.0006-
0.0004-
00002 -
I}_
-0.0002 - , ; ; : |
] L 2 3 4 5
Voltage
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Run the application and observe that the LED on the Socket 0 UUT increases in light intensity
after the voltage exceeds 2.5 V.

Start Valtage LED Vaoltage Levels | Voltages N]
E: i 0.0016-
‘ 0.0014-
End Valtage
= 1 0.0012-
=1 5
: 0.001-
lf_‘\lc-. nf'SampIeE E 0.0008 -
(&)1 S 0.0006-
0.0004-
0.0002-
0
-0.0002- I I I I I
] L i 3 4 3
Yaltage

Set the following parameters on the front panel.
a. StartVoltage=0
b. End Voltage=1

c. No.ofSamples=1

Start Voltage

12/F

Run the application once more.

Note: This will power the LED off.

Close the application and do not save.

110



EXERCISE 7.1 — DIGITAL WAVEFORM EDITOR
Goal

The goal of this exercise is to open up and observe a digital waveform file that will be used in the

HSDIO exercises.
Steps

1. Open the Digital Waveform Editor by browsing to Start»All Programs»National
Instruments»Digital Waveform Editor»Digital Waveform Editor.
2. Open the digital waveform file.
a. Select File»Open Waveform.
b. Brosetoc:\seminars\LabVIEW for Instrumentation Hands-On\Exercises\Bit Error
Rate Test.
c. Select the test.hws waveform file.
d. Click OK.
3. In this waveform file you will see two digital signals that will be applied to the lower channel

and two digital signals that are expected by the upper channel.

e

"-l-’:} test.hws - MI Digital Waveform Editer

File Ecit View Tools Window Help
Y FEr
DO HT - R LSRN+
Time ] 100ns 200ns 300ns
Samples g 2 4 g 5 o 1z 14 15
= g et Chann 3 IlI a II"
DL Signial O_g

o Signial <_fy

- -4mmm Lppet Chann I'.

-..4umm Signal 0_B |

— 1 1 1

4 Signal 4_R |

4. Keep the Digital Waveform Editor open.

5. Open a LabVIEW blank VI by selecting File»New VI from the Project Explorer.

6. Add a HSDIO Express (Stimulus & Response) VI to the block diagram.
a. Right-click on the block diagram.
b. Navigate to Measurement I/O»NI-HSDIO»HSDIO Express (Stimulus & Response) VI.
c. Dragand Drop the HSDIO Express (Stimulus & Response) VI onto the block diagram.
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7. Configure the HSDIO (Stimulus & Response) VI Configuration tab as follows.
a. Inthe Data Source drop down, select Read from File.
Timing
[] Extract rate Fram wavefarm

Rate {Hz) SOM

Data Source
Read from File E|

0

b. Brosetoc:\Seminars\LabVIEW for Instrumentation Hands-On\Exercises\Bit Error
Rate Test.

c. Select the test.hws waveform file.

d. Click OK.

e. Click Yes in the Change channel Selection dialog box.

i H
Chamge channel selection?

L This file contains a different number of signals than the number of
' device channels already configured. Change your channel selection to
0-37

ves || Mo

L &

8. Select Modify to change the channels.
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9. Specify the following channel connections.
a. Signal 1 = Channel 0
b. Signal 2 = Channel 1
c. Signal 3 = Channel 16
d. Signal 4 = Channel17

i i’

Select Channels
The signals in the file selected are not mapped
ko specific channels. Select a channel for each
signal in khe file,
Signals Channels -
Signal 1 (Signal 0_ 0 [~
Signal 2 {Signal 4_ 1 (=]
Signal 3 (Signal 0_ 16 [~
Signal 4 (Signal 4_ 17 [
[ Default setting ]
[ (0.4 ] [ Cancel ]
N y
e. Select OK.

10. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.
11. Run a test of the digital signals by selecting the Run button in the HSDIO Express VI

configuration window.

S

Run
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12. Observe that there are no errors and the status of the test is Passed.

-
@ MNI-HSDIO Express (Stimulus-Respense]

9 o ]
Stop

Data preview (Firsk 128 samples)

0: Signal 0_A | 1 | B &1
1; Signal 4_ Fas

16: Signal 0_F SEmI::IEErrén:rs:

17: Signal 4_B

1]

| | | |
0 500n 1u 1.5u 2u

Time ()

[
() .
(23]
[y

13. While the test is running, press the small push button on the Socket 0 UUT to inject errors into

the digital lines that are being generated and observe that the status of the test will flash Failed.

MNI-HSDIO Express (Stimulus-Response)

% & [SH
Stop

Diata preview (First 128 samples)

0: Signal 0_A : : : : W -
1: Signal 4_A
16: Signal 0_B SE"“"PEE”'S':G:
17: Signal 4_B& 515
1 1 1 1 1 [
1] S00n 1u 1.5u 2u Z2.56U
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14. Now place the Socket 0 UUT BERT toggle switch in the Fail position to disconnect the line and

observe that the status of the test will hold a constant Failed.

@ MI-HSDIO Express (Stimulus-Response)
0 o .
Stop

Data preview (Firsk 128 samples)

0: Signal 0_A -
16: Signal 0_B
17: Signal ¢4 _B

B T B ]

Sarnple Errors.
513

| | 1 |
0 500N 1u 1.5u el

Time ()

[
i _
o
=

15. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.
16. Select Stop to stop the test.

-
Stop

17. Return to the Digital Waveform Editor and change the waveform file to have an error.

a. Click the Fill bits drop down.

b. Select 0.
T test.hws - NI Digital Waveform Editor
File Edit View Toals Window Help
D oOoHN - PR AN &
Tirne d 1':";"-'5 a m et _3r
Samples 0 7 4 & g lof 0 1:
(= mp Lowser Chann 3 N 1 [
b Signal 0_A 1 8 7 B
| Signial 4_A 1 Al H |
EH— Upper Chann L L |
e Sigrial 0_B ] X B
-4mmm Signal 4_F H | L
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18. Click on the first instance the 1 in the Lower Channel Signal 0 to inject an error in the

waveform.
-
4 test.hws" - NI Digital Waveform Editor
File Ecit View Tools Window Help
e ===
Do HD P LE A
Time E.' llill;lns ZDI;Ins SDI;Ins
Samples ] 2 4 =] g 10 12 14
[ mp Lower Chann 3 3 IlI a
. Signial O_A T
i s Signal 4_g& -
EH— Ipper Chann I'.
...4mmm Signal 0_B |
-4mm Signal 4_F |

19. Save the digital waveform file by selecting File»Save in the Digital waveform Editor.
20. Return to the HSDIO Express (Stimulus-Response) VI configuration window and select Run

again.

S

Run

21. Observe that the test fails and the failure points show up in the Digital Waveform Editor.

( -ﬁ test.hws - MI Digital Waveform Editor
File Ecit View Tools Window Help
O HTD B P LB R
Time E.' llill;lns ZEII;Ins SDI;Ins
Samples g z 4 g 8 10 12 14 1f
E}—h Lowser Chann 3 I||2_||I 3 IlI a
L Signial O_g
- o Sigrial 4_A
EH— Upper Chann I I'.
...4mmm Signal 0_B |
-4 Signial 4_B |

22. Select Stop in the HSDIO Express (Stimulus-Response) VI configuration window.
23. Select OK.

24. Close the blank VI and select Don’t Save.

25. Close the Digital Waveform Editor.
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EXERCISE 7.2 — BIT ERROR RATE TEST
Goal

The goal of this exercise is to create a LabVIEW application that will use the HSDIO to supply two
know digital signals and checks to see if the returned signals from the UUT match the expected

waveform.
Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

2. Create a new VI in the Bit Error Rate Test folder by right-clicking on the folder and selecting
New»VL

3. Select File»Save and name the VI Bit Error Rate Test.

4. Tile the front panel and block diagram using <Ctrl-T>.

5. Add a Numeric Indicator to the front panel to display the number of sample errors.

a. Right-click on the front panel.
b. Navigate to Silver»Numeric»Numeric Indicator.
c. Dragand drop the Numeric Indicator onto the front panel.

d. Name the Numeric Indicator No. of Sample Errors.

Mo, of Sample Errors

6. Add a Numeric Indicator to the front panel to display the bit error rate percentage.
a. Use <Ctrl-Space> to bring up the Controls Quick Drop window.

b. Type Numeric Indicator into the Quick Drop search window.
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c. Double-click Numeric Indicator (Silver).

i ™y
13 Quick Drop E@g

|Nur'r1eric Inchicatar {Silver) |

Mumeric Indicator

Simple Mumeric

Array - Mumeric (Silver)
Mumeric Contral {Silver)
Mumeric - Frameless {Silver)

Shortcuts... ] [ Help

L

d. Drop the Numeric Indicator on to the front panel.

Fumenc Indicatar
(o

e. Name the Numeric Indicator Bit Error Rate.

Bit Errar Rate
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7. Change the representation of the Bit Error Rate Numeric Indicator to show a percentage.
a. Right-click the Bit Error Rate Numeric Indicator and select Properties.
b. Select the Display Format tab.
c. Check the Advanced editing mode radio button.

d. Enter -3 4g%% into the Format string box.

- '
I3 Mumeric Properties: Bit Error Rate ﬁ

Appearance | Data Type | Display Format | Dacumentation | Data Binding + | »

Mumeric El

Farmat string

%-3_4g%% - | Valid
] Revert
A

FMumeric farmat codes El

Floating peint notation Ve -
Scientific notation Toe

Engineering notation For S
4 notation Fop im
Decimal Fodl

Unsigned decimal Tall s

Insert into Format String

i Default editing mode

i@ Advanced editing mode

[ Ok ][ Cancel ][ Help ]

e. Click OK.
8. Add an LED to the front panel to display a pass/fail LED for the test.
Right-click on the front panel.

a
b. Navigate to Silver»Boolean»LED.

o

Drag and drop the LED on to the front panel.
Name the LED Pass/Fail?.

e
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9. Change the Off color of the LED to Red.
a. Right-click the LED and select Properties.
b. Change the Off color to Red.
c. Select OK.

Pass/Fail?

10. Add a String Indicator to the front panel to display a pass/fail string for the test.
a. Right-click on the front panel.
b. Navigate to Silver»String»String Indicator.

c. Dragand drop the String Indicator onto the front panel.

e

Name the String Indicator Pass/Fail?.

Pass/Fail?
i |J

11. Add a Stop Button to the Front Panel

a. Right-click on the Front Panel
b. Navigate to Silver»Boolean»Stop Button (Silver)
c¢. Dragand drop the Stop Button on to the Front Panel

Stop Button

. Stop

12. Add a Waveform Chart to the Front Panel
a. Right-click on the Front Panel
b. Navigate to Silver»Graph»Waveform Chart (Silver)

c. Dragand drop the Waveform Chart on to the Front Panel
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Plotd [~/

Wavefarm Chart
10—

Amplitude
[=]
|

-0, i
0 100
Time

13. Modify the Waveform Chart as follows
Name the Waveform Chart “BER Chart”
b. Change the Y-Axis name to “BER”
c. Change the Y-Axis to not auto scale by right-clicking on the Y-Axis and deselecting
AutoScale Y
d. Change the scale of the Y-Axis to [0, 100]

" Plotd [ |

BER Chart .
[ 100 -

a0-

ai -

BER

40-

20-

Time

e. Change the representation of the Y-Axis to percentage
i. Right-clicking on the Y-Axis and select Properties
ii. Select the Display Format tab
iii. Select BER (Y-Axis) from the drop down
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{3 chart Properties: BER Chart

BER (- Axis) [=]
Time (X-Axis)

 BER [Y-Axis)

Digital Display 0

p—

Appearance | Display Format E

iv. Click the Advanced editing mode radio button

vi.

vii.

v. Place the cursor after the “g” in the Format string window.

Select A single percent character in the Numeric format codes window

”
{3 chart Properties: BER Chart

2]

Appearance | Display Format

Plats

Scales | Documentation | Data Bin| 1 | ¥

BER (V-Axis) [=]

Farmat string

¥ g

~ Walid

‘ Rewvert

Mumeric farmat caces

[=]

Decimal

Unsigned decimal
Hexadecimal
Octal

Binary

A single percent character

o~ om
E &
L3

= -] \.E = I = )

o= o~
o O

-}
an
=]
o

i) Default editing maode

i@ Advanced editing maode

Insert into Format String ]

[ QK ][ Cancel ][ Help ]
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{3 chart Properties: BER Chart

Appearance

f. Click OK.

g. Change Plot 0 in the Legend to “BER”

BER Chart

BER (V- Axis)

Display Format

Farmat string

00 Lo

Aor_(] 40

Plats | Scales

[=]

BER [~/

=5
&

-

100%%-
il%e—
ail%e-
d0%a-
20%5-

0%

]

Time

I
100

4

14. Your front panel should look similar to the following user interface.

Mo. of Sample Errors

()

Bit Errar Rate

0.000%

Pass/Fail?

{ )

Pass/Fail?

BER Chart

BER [/

L00%e-

d%a—

6i%a-

e
&

40%a-

20%-

0%a-
1}

Time
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15. Toggle to the block diagram using <Ctrl-E>.
16. Add a HSDIO Express (Stimulus & Response) VI to the block diagram.
a. Right-click on the block diagram.
b. Navigate to Measurement I/O»NI-HSDIO»HSDIO Express (Stimulus & Response) VI.
c. Dragand Drop the HSDIO Express (Stimulus & Response) VI onto the block diagram.
17. Configure the HSDIO (Stimulus & Response) VI Configuration tab as follows.
a. Inthe Data Source drop down, select Read from File .
Timing
[| Extract rate from waveForm

Rate {Hz) SOM

Data Source
Read from File E|

0

b. Brosetoc:\Seminars\LabVIEW for Instrumentation Hands-On\Exercises\Bit Error
Rate Test.
Select the bidirectional Wfm_4bitPseudorandom.hws waveform file.

d. Click OK.

e. Click Yes in the Change channel Selection dialog box.

i H
Chamge channel selection? l J

i & This file contains a different number of signals than the number of
W device channels already configured. Change your channel selection to
0-37
Yes ] I Ma
e A

18. Select Modify to change the channels.
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19. Specify the following channel connections.
a. Signal 1 = Channel 0
b. Signal 2 = Channel 1
c. Signal 3 = Channel 16
d. Signal 4 = Channel17

i i’

Select Channels
The signals in the file selected are not mapped
ko specific channels. Select a channel for each
signal in khe file,
Signals Channels -
Signal 1 (Signal 0_ 0 [~
Signal 2 {Signal 4_ 1 (=]
Signal 3 (Signal 0_ 16 [~
Signal 4 (Signal 4_ 17 [
[ Default setting ]
[ (0.4 ] [ Cancel ]
N y
e. Select OK.

20. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.
21. Run test of the digital signals by selecting the Run button in the HSDIO Express VI configuration
window.

-

Run
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22. Observe that there are no errors and the status of the test is Passed.

@ MNI-HSDIO Express (Stimulus-Response)

% [
Stop

Diata preview (First 128 samples)

0: Signal 0_A - N
1: Signal 4_ Fas

1&: Signal 0_E Sample Errars

17: Signal 4_B

1]

1
0 00N 1u 1.5u 2u
Time {s)

r_
in_
o
[

23. While the test is running, press the small push button on the Socket 0 UUT BERT to inject errors
into the digital lines that are being generated and observe that the status of the test will flash

Failed.

@ MI-HSDIO Express (Stimulus-Response]

g
Stop

Daka preview (firsk 128 samples)

1: Signal ¢ _a
16; Signal 0_G SEm"PIEErrErs:
17: Signal 4_G

al3

| | | |
] S00n 1u 1.50 21

Tirme (5]

r
[ .
e
c
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24. Now place the Socket 0 UUT BERT toggle switch in the Fail position to disconnect the line and

observe that the status of the test will hold a constant Failed.

@ MI-HSDIO Express (Stimulus-Response]

e oo [
Stap
Data preview (firsk 128 samples)
0: Signal 0_A -
16; Signal 0_R
17: Signal ¢4_B

P AR N

Samnple Errors.
o513

| | | |
] S00n 1u 1.50 21

Time ()

-
[
o3
c

25. Select Stop to stop the test.

-
Stop

26. Select OK to close the configuration window.

4

»
k

MI-HSDIO
Express
(Stimulus-

Response)

il

v ow W w

27. Wire the passed output terminal of the HSDIO Express (Stimulus & Response) VI to the
Pass/Fail? LED.

Pass/Fail?
L3 k
- EISL) b
MI-HSDIO
Express
(Stimulus-
Response)
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28. Add a Select function to the block diagram.
a. Right-click the block diagram.
b. Navigate to Programming»Comparison.

c. Dragand drop the Select function on to the block diagram.

b

29. Wire the passed? output terminal of the HSDIO Express VI to the s input terminal of the Select
function .

Pass/Fail?

]

MI-HSDIO

Express | b I%‘V;;

(Stimulus-
Response)

- ww

30. Add a String Constant to the block diagram.
Right click the block diagram.
b. Navigate to Programming»String»String Constant.
c. Dragand drop a String Constant onto the block diagram.
d. Type pass into the String Constant.

e. Wire the Pass String Constant to the t input terminal of the Select function.

31. Make a copy of the String Constant you just added.
a. Select the String Constant.
b. Hold <Ctrl> while dragging the mouse.
c. Change the value of the new String Constant to Fail.

d. Wire the Fail String Constant to the f input terminal of the Select function.

............................... };

Fail

32. Wire the s?t:f output terminal of the Select function to the Pass/Fail? String Indicator.
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Pass/Fail?
D
ET=13
Fail

33. Add a While Loop around all of your code

a. Right-click on the Block Diagram
b. Navigate to Programming»Structures»While Loop

c. Draw a While Loop around all of your code

Pass/Fail?

o

MI-HSDIO
Express
(Stimulus-

Response)

e

Ma. of Sample Errors

7]

Stop Button

o]

34. Add an Add function to the While Loop
a. Right-click the Block Diagram
b. Navigate to Programming»Numeric»Add
c. Dragand drop the Add function to the While Loop
35. Wire the number of sample errors output terminal from the NI-HSDIO Express (Stimulus-

Response Express VI to the x input terminal of the Add function
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Pass/Fail?

+
p
L

MI-HSDIO
Express
(Stimulus-
Response)

¥

rwrww

/Fail?

36. Wire the x+y output terminal of the Add function to the right side of the For Loop
37. Right-click on the terminal and select Replace with Shift Register
38. Click anywhere on the left side of the For Loop to provide a corresponding input Shift

Register

Pass/Fail?

o

Pass/F

MI-HSDIO
Express
{Stimulus-

Respaonse)

i

39. Wire the Shift Register from the left side of the While Loop to the y input terminal of the Add

function

Pass/Fail?

JULr

MI-HSDIO

Express
(Stimulus-
Response)

40. Initialize the Shift Register
a. Right-click on the Shift Register on the left side of the While Loop and select Create
Constant

b. Enter 0 as the constant value
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JULIT

MI-HSDIO
Express
(Stimulus-
Respanse)

Pass/Fail?

]

FIL-HSDIO
Express
(Stirmulus-
Respaonse)

Ma. of Sample Errors

DE|

42. Add the following functions to the While Loop using the Quick Drop window
Tip: You can bring up the Quick Drop window using CTRL + SPACE
a. Increment
b. Multiply
c. Divide

d. Multiply
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Pass/Fail?

MI-HSDIO
Express
(Stimulus-
Response)

T w T

JFail?

> B >

43. Wire the While Loop index to the Increment function

44. Wire the x+1 output terminal of the Increment function to the x input terminal of the Multiply

function
45. Wire a Constant value of 1024 in to the y input terminal of the Multiply function

Tip: You can create constants by right-clicking on an input terminal and selecting Create»Constant

L —

46. Wire the x+y output terminal of the Add function to the x input of the Divide function
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.
JUnr

MI-HSDIO
Express
(Stimulus-
Respanse]

¥

- oww
|

47. Wire the x*y output terminal of the Multiply function to the y input terminal of the Divide

function
% 2>
1024

48. Wire the x/y output terminal of the Divide function to the x input of the second Multiply
function

49. Wire a Constant value of 100 in to the y input terminal of the second Multiply function

50. Wire the x*y output terminal of the second Multiply function to the BER Waveform Chart and

the Bit Error Rate Numeric Indicator
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BER Chart
.
e

Bit Errar Rate

51. Wire the Stop Button to the While Loop Condition

Stop Button

MI-HSDIO
Express
(Stimulus-
Response)

Ma. of Sample Errors

53. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.
54. Run the application.
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55. Observe that there are no errors and the status of the test is Passed.

BER [N/ |

-

Mea. of Sample Errors BER Chart
T 100%-
B0% -

Bit Errar Rate

-

0.000% | 60%-

(=
il
Pass/Fail? 40%-
| Pass |] 20%-
Pass/Fail? 0%, .
e 56 156

Time

Stop Button

B o

56. Now place the Socket 0 UUT BERT toggle switch in the Fail position to disconnect the line.

57. Observe that errors now occur and the status of the test is Failed.

- -

BER [~/

Ma. of Sample Errors BER Chart
|ﬁns34 100%-
B0%e—

Bit Error Rate

-

[ 16.70% o 0%

&
Pass/Fail? 40%-
|Fail |] 2“56_rJ_F,_,.-r~—*—*—"“__Pd__F_'_d_d__F_d
Pass/Fail? 0% |
o 253 153

Time

Stop Button

| =

58. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.
59. Press the small push button on the Socket 0 UUT BERT to inject errors into the digital lines
that are being generated and observe that the status of the test will flash Failed

60. Save and close the application
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EXERCISE 7.3 — BIT ERROR RATE TEST WITH STANDARD VIS
Goal

The goal of this exercise is to open and run a pre-built example that shows how you could

implement a Bit Error Rate using Standard VIs, rather than Express Vls.
Steps

1. The LabVIEW for Instrumentation Hands-On Project should already be open, but if it is not,
browsing to c:\Seminars\LabVIEW for Instrumentation Hands-On and double-click the
LabVIEW for Instrumentation Hands-On.lvprij file.

2. Inthe Bit Error Rate Test folder, open the Bit Error Rate Test - Standard VlIs.

3. Open the block diagram and observe that the source code is implemented using Standard VIs
from the HSDIO instrument driver.

4. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.

Run the application and observe that there are no errors.

Bit Error Rate | 0.000% |]

Digital Wavefarm Graph

L Plat 0 piotd || [ LLLLLLLL L L L
lﬂtf”*; tine d | | LLLLLCLRECLEL LA EEE L L L L L

Ine .
7L Line 3 Lz

Line 3

1 1 1
] SE-5 0.0001 0.00015 0.0002
Time

6. Now place the Socket 0 UUT BERT toggle switch in the Fail position.
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7. Running the application again will disconnect the line and cause errors to occur.

Bit Error Rate | a.400%¢ |

Digital Waveform Graph

L Plot0 prot || | [ [ [ L EL P L ELEEE L
utiet N wnes {0 [o[o o [][o [oo[e[o[o]o[o[r[o[os[o[o]0]
I Line 2
,'%Lg tine2 || | || LLLLULACP DL EE TP

I..II'IE'3 l'I|l'III'I|I'I|l'|Il'l|l'||l'||l'||l'||l'||l'|Il'l|l'||l'||l'||l'||l'||l'||l'||l'|

[II' 5IEI-5 [|'.[|'E|'[|'1 0. [ll[l:[lI 15 [ll.[llillﬂl
Tirme

8. On the Socket 0 UUT BERT, place the toggle switch in the Pass position.

9. Select Run Continuously.

10. While the application is running press the small push button on the Socket 0 UUT BERT to inject
errors into the digital lines that are being generated and observe that the status of the test will
flash Failed.

11. Deselect Run Continuously.

12. Close and do not save the application.
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