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Hardware Requirements:

4 UUT (Units Under Test) Demonstration Unit

PXIe 813x
PXIe 54xx
PXlIe 512x
PXle 654x
PXle 4143
PXI407x
PXlIe 2532B

Software Requirements:

LabVIEW 2014
TestStand 2014
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Exercise 1: Adding Tests Using the NI TestStand Sequence Editor

Goal

Create a TestStand sequence and add steps to the MainSequence that tests a filter, FET, LED, and
transmission lines (BERT) on the unit under test (UUT). Figure 1-1 shows the sequence file that will

be created through this exercise.

4 NI TestStand - Sequence Editor [Edit] = | B ||
Eile  Edit View Execute Debug Configure Source Control Tools Window Help
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5 Tests i <lmsert Steps Heres
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©E3 Flow Control + B Runstate
=& Synchronization * ﬂ Step [Filter Test’)
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Templates R &% Step Settings for Filter Test > X
+ 3 Steps -ﬂ Madule | Data Source
+ 3 Variables Call Type: Wl Call =
+ [0 Sequences Project Path 7= =
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«[lag Fampisia Hare>

[Ma file specified)

W Pathe Filter TesthFilerTest.vi
C:\SeminarshTestStand-Pi< HOMNT est Code\Filter Test\FilterT est vi
Parameter Name Type In/Out  Log  Default Value
Socket Number Humber [DBL) in ] ]

Test Passed? Boalean aut =l Step.Result PassFail

. il

r

- Q@ @R 2]

Sacket Mumber

5

e Test Passed
FuTER

Test
Performs a frequency sweep. and measures the

response of the filter. The data is compared
against the expected frequency response.

< Tl 3

2| Insertion .. % WwWindows &% Step Settings -‘El Output E§ Analysiz Results

Moadel: Batchtaodel seq 1 Step Selected [0]

User: administrator Murber of Steps: 4

Figure 1-1. Completed Exercise
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Description

Part A: Explore the Hardware

1. The PXI Chassis you are using for this seminar contains all of the hardware needed to test
components of the Unit Under Test (UUT). The following components of the UUT are tested:

e Light Emitting Diode (LED) — diode measurement.
e  Low-pass filter — frequency response measurement.
o  Field Effect Transistor (FET) — current response to given gate and sweep voltages.
e  Transmission Lines — validation of wiring integrity with high speed digital signals.

2. To test these components, the system contains the following instruments:

e Digital Multimeter (DMM) — used to measure voltage for LED test.

e  Arbitrary Signal Generator (ARB) — used to generate a frequency sweep to test the filter
response.

e  Oscilloscope — used to measure the filter signal output and measure the magnitude of the
result.

e  Source Measurement Unit (SMU) — Sweeps drain voltage and measures drain current
response for the FET test. Also provides a precise gate voltage.

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.

3. Open the protective cover to inspect wiring between test fixture and PXI hardware.

Part B: Connect the Hardware to the UUT in Socket 0 Using NI Switch Executive

Before developing the sequence, you must connect the hardware to the UUT to ensure that the tests
run successfully.

1. Launch Measurement & Automation Explorer (MAX), located in Start»All Programs»National
Instruments.

2. In the left-hand pane, select My System»Devices and Interfaces»NI Switch Executive Virtual
Devices»ATE.

3. Inthe Routes and Route Groups pane, select ATE_Switch_Configuration. As shown in the
Schematic pane Figure 1-2, this route group contains all of the necessary switch connections
(routes) for the LED, Filter, and FET tests (the HSDIO lines are directly run to each UUT and are
not run through the switch):

e  Connects the UUT blue LED to the Digital Multimeter (DMM)

e  Connects the UUT Filter to the Oscilloscope (Scope) and the Arbitrary Signal Generator
(ARB)

e  Connects the UUT FET to the Source measure Unit (SMU)
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Figure 1-2. NI Switch Executive

4. To use the selected route group, click the Test Panel... button in the toolbar, as shown in Figure
1-3.

Additional Information

The NI Switch Executive Test Panel allows you to interactively select and test individual
routes and route groups associated with a virtual device. In this case, the virtual device is
called ATE.

File Edit View Tools Help

@ Shaw/Hide Tree | Save ﬁ Revert =i Import %% Export Eij Validate wH Debug Panel E Generate Repart

Routes and Route Groups Drevices

- Device Mame Tapalagy
- < SWITCH 2532/1-Wire Bxb4 Matrix

Mame

- ATE Switch_Configuration
-* Filter_LoPass_ARB_to_LILITD
* Filter_LoPass_ARB_to_UILITL
-* Filter_LoPass_ARE_to_LIUT2
* Filter_LoPass_&ARE_ta_LILUT3 ATE_Switch_Configuration

Figure 1-3. Accessing the Switch Executive Test Panel

5. Select the ATE_Switch_Configuration route group.
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6. Click the Connect Selected Route or Route Group button to connect the route group in the
switch hardware, as shown in Figure 1-4.

B8 Test Panel for ATE - 2
Launch Debug Panel c@ WView Help

Raoutes and Route Groups Connected Routes and Route Groups

FMame "y Mame -

B ATE_Switch_Configuratio ‘ == ATE_Switch_Configuration
[t Filter_LoPass_ARE_to_LILUT

-* Filter_LoPass_ARB_to_LILT
* Filter_LoPass_ARB_to_LILT
-* Filter_LoPass_ARBE_to_LILT
* Filter_LaPass_LIUTD_ta_ 50
-* Filter_LaoPass_LIUTL_to_ 56
* Filter_LaoPass_UT2_to 50
-* Filter_LoPass_LIUT3_to_ 50
i@ Loophack_ARE_to_SCOPE
s Test_FET_UUTD

[} Test_FET_UUTI

s Test_FET ULIT2 il -

rulticonnect Options -
e i o e ||
Use Default (=] -3

Fully Specifiecd Path
ATE_Switch_Configuration

Status

Figure 1-4. Switch Executive Test Panel

7. Click the Exit Test Panel button to close the test panel. The route group will stay connected
which will allow the testing of each component of the UUT in Socket 0 in the next part of the
exercise.

Note: Opening the test panel disconnects all previous routes. Ensure that

ATE Switch Configuration is listed as a connected route before exiting. In order to visualize
the current connections on the switch, right-click the NI PXIe-2532 “SWITCH” item under
My System»Devices and Interfaces»NI PXIe-1082 “Chassis 1” and select Test Panels...
This will launch the Switch Soft Front Panel which shows a graphical representation of the
switch connections. Minimize or move this window as needed.

Part C: Call the Filter Test VI from TestStand
1. Log in to the TestStand Sequence Editor.

e Select Start»All Programs»National Instruments» TestStand 20xx»Sequence Editor to
launch the sequence editor.

Build and Automated Test System 8 ‘7NAT|0NA|_
with PXI and TestStand p¥ INSTRUMENTS'



e When the Login dialog box appears, select the default, administrator, from the User Name
control and leave the Password textbox empty, as shown in Figure 1-5.

e Click OK in the Login dialog box.

Login @
Izer Mame:
adminiztrator -
Paszwiord:
|
[ k. ] [ Cancel

Figure 1-5. Login Dialog Box

2. Select the New Sequence File toolbar icon "l to create a blank sequence file.

3. Inthe Adapters menu, show in Figure 1-6, select the LabVIEW adapter. Now, any new steps
you create which require a code module (such as the Action or Numeric Limit Test steps) will
be configured to call a LabVIEW VI code module.

&

Bl NI TestStand - Sequence Editor [Edit]

File Edit View Emecute Debug Configure  Source Control Tools Window Help

HWEHS ® W pum|GECsp [ avEw E|
fe-96 @Ry MY HEE, &3P % |
e " G LabWinelows/CVI
2| Inzertion Palette - X Iﬂl' sequence File 1 q..}i- C/C++DLL
Step Types 2 Steps: MainS equence WS eT
N Step o] ActiveX/COM
(R IRVEA (b, HTBasic
Setup (0] ) )

| B Tests | &) [¥]Fs (7T <MNone:

Figure 1-6. Adapter Ring Control

4. Create a new step in the test sequence to execute the Filter test.

e Expand the Tests group in the Insertion Palette and drag the Pass/Fail test to the
MainSequence as shown in Figure 1-7.

Additional Information

The Pass/Fail Test step calls the test code module, and expects a Boolean output from
the code module to indicate whether the test passed or failed. Other test types expect
different results from the test. For example, a Numeric Limit Test step expects a numeric
result from the code module, which is then evaluated against limits defined in the step to
determine the result of the test.
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l‘l"E [nzertion Paletts » 0 X I @ sequence File 1*

Step Types A Steps: MainSeguence
@. q,.}i- m . Step Descriptian
Setup [0]

[~ & Tests = Main [1]
{E Pazs/Fail Test il Test Fazz/Fail Test
I3 Mumeric Limit Test <End Group:
I3 Multiple Mumeriz Limit Te Cleanup (0]
I3 Sting Value Test

i3 sction

Figure 1-7. Creating the Filter Test Step

e Rename the step Filter Test.
5. Configure the step to call the Filter Test code module.

o Select the Module tab in Step Settings pane (found beneath the Steps pane) (see Figure 1-8).

e C(Click the File Browse button on the right side of the VI Path field.

e Select the Filter Test.vi file from the C:\Seminars\TestStand-PXI HO\TestStand-PXI
HO\Test Code\Filter Test directory and click Open.

Note: If you are prompted with File FilterTest.vi Not Found dialog window, select Use a Relative
path for the file you selected, or add the directory that contains the file you selected to the list of
search directories and click OK

5. Configure the VI front panel to be displayed when the step executes by clicking the Show Front
Panel button which will turn the icon green (see Figure 1-8).

6. Define where to store the test result in TestStand. For a Pass/Fail step, TestStand expects that the
result of the test code is stored in the PassFail property.

e Click the f{x) button to the right of the Value field (see Figure 1-8) to launch the
Expression Browser Dialog Box.

-ﬂ Module | Data Source

Call Type: W1 Call =
Praject Path: - || B
(Dptional) = = -
[Ma file specified]
VI Path; Filter Test\FilterT ast.vi = alE] =)k 2
C:ASeminarsh T estStand-Fi<| HOAT est CodebFilter Test\FilterTestvi .
Parameter Mame Type In/0ut Log Def... “alue Sacket Mumber —— [TRTEm}- e Test Passed?
Socket Number Nurber ([DBL) in 0 1] || 2
Test Passed? Buclean ot [ ﬂ Performs a frequency sweep. and measures the

response of the filter. The data is compared
against the expected frequency response.

< m *

Figure 1-8. Step Settings for Filter Test Window

Additional Information

In the Expression Browser Dialog Box, you can use to interactively build an expression
by selecting from lists of variables, properties, operators, and functions. Use the
expression dialog to view available properties in TestStand where data can be stored.
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e Navigate to Step.Result.PassFail as shown in Figure 1-9.

-

i) Expression Browser

Vaibles/Fioperties | Dperators/Functions | TestStand AP

E'..

-
[

[an
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- InBuf [Sting)
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- FileGlobalz
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ThisContext
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m

Step.
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Replace ] [
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lulgh

C
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Figure 1-9. Use Expression Browser to Build an Expression

e Click Insert to add the selected property to the expression field.

e C(Click OK to close the Expression Browser Dialog Box. The step is now configured to store
the result of the filter test in the Step.Result.PassFail TestStand property.

Additional Information

TestStand data is stored in a hierarchy. Certain properties contain subproperties, such as the Result
property containing the PassFail and Status properties. When accessing TestStand properties, this
containment relationship is represented by a period (e.g. Result.PassFail).

7. Verify that the step setti
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-{ﬁ Module | Data Source

Call Type: ] Call =
Praject Path:

(Optional) Mo file specified)

Wl Path: Filter Test\FilkerT est.vi

C:ASeminarsh T estStand-Fel HOAT est CodabFilter Test\FilterT estwi

Parameter Mame Type In/0ut Log Def... Walue
Socket Number Number [DBEL] in ] 0 S
Test Passed? Boolean oLt 0 Step Result PassFai E

<

Performs a frequency sweep. and measures the
response of the filter. The data is compared
against the expected frequency response.

] T 3

Figure 1-10. Completed Filter Test Step Configuration

Part D: Create the FET Test Step

1. Create a new Pass/Fail step to test the FET
e Drag a new Pass/Fail step from the insertion palette to the steps pane, below the Filter Test.
e Rename the step FET Test.
2. Configure the step to call the FET test code.
e Select the Module tab in Step Settings pane.
e Click the File Browse button @ on the right side of the VI Path field.
o Select the FETTest.vi file from the C:\Seminars\TestStand-PXI HO\TestStand-PXI
HO\Test Code\FET Test directory and click Open.
e If prompted, choose to use a relative path
3. Configure the VI front panel to be displayed when the step executes by clicking the Show Front
Panel button which should turn the icon from red to green.
4. Define where to store the test result in TestStand.

For the Test Passed? Parameter, specify the expression Step.Result.PassFail which can be

done by either using the Expression Browser or typing out the text.

-ﬂ Module | Data Source

Call Tupe: Wl Call =z
Praject Path:

(Dptional) (Mo file specified)

Wl Path: FET Test\FET Testwi

C:ASeminarsh TestStand-Fxl HOVTest Code\FET TesthFET Test.vi

Parameter Mame Tupe InfOut  Log Def.. Walue
Socket Mumber Mumber [DEL] in = 0 S
Test Pagsed? Boolean ok = Step. Result PazsFai E

<

-I@& B
M= I A E R
Socket Number [CRTE - Test Passed?

Performs a series of tests on a FET at varying
input voltages, verifying that the resulting
current iz in the comrect range.

Figure 1-11. Step Settings for the FET Test
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Part E: Create the LED Test Step
1. Add a step which will test the blue LED on the UUT.

e The test will return a numeric Voltage value, rather than a Boolean test result. For this
reason, we use the Numeric Limit Test for this step.

e  Drag the Numeric Limit Test from the Insertion Palette to the MainSequence, as shown in

Figure 1-12.
nba Inzertion Palette - 00X ig'] Sequence File 1*
Step Types A Steps: MainSequence
@ ('-:..h m .y Step Deszcription
Setup [0]
T Tests = Main (3]
T3 Pass/Fail Test I3 Filter Test Pazz/Fail Test, FilkerT estwi
{a Murneric Limit Test — mFET Test Pazz/Fail Test, FET Test.vi
m bultiple Murneric: Limit Test .. Mumernc Limit Test, 3<=x<=11
ﬁ Stiing Yalue Test “eife Eeusy
. Cleanup [0]
{a Action

Figure 1-12. Addition of LED Test Step

e Rename the step LED Test.

2. Specity the code module for the LED test. In this case, you will use an NI-DMM Express VI to
execute the test.

e Seclect the Module tab in the Step Settings for LED Test window.

e C(Click the Select Express VI icon in the top right corner.
o Seclect Measurement I/O»NI-DMM»NI-DMM/Switch Express.
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o  Configure the NI-DMM Express dialog box as described in Table

configuration should match Figure 1-13.

Table 1-1. Configuration Options for the LED Test Step

1-1 below. The final

Configuration Option Value
Measurement function Diode
Current source 1mA

MI-DMM/ Switch Express

) o

nda

o, =

Run RFun Once

[ Wiews as chart

==

'

>

Showy .Help

Aukoscale

02.62480 V Diode

Resolution : 00,00001 % Diode

Configuration | Timing |

Resolution \Current source
6.5digts [« [ 1mé

Device Powerline Frequency
DMM (PRI-4071) = 60Hz  [«]
Basic Parameters Measurement Specific Parameters
rl"-“leasurement Function Auko zera
’ Diode E| fuko E|
Range ADC calibration
Specify Range [ | 1m0 | Ao (]

-

Ok

I I Cancel

Figure 1-13. NI-DMM/Switch Express Dialog Box

3. Test the NI-DMM Express VI.

e Select Run Once. If the LED is connected properly and is functional, the displayed value will
be approximately 2.6 Volts. Also notice that the blue LED on the UUT is illuminated.
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e If you do not receive a result in this range or if the LED is not illuminated, verify that the
switch configuration discussed in Figure 1-4 is correct.

2. Click the OK button to return to the Sequence Editor.
3. Define where to store the test result in TestStand.

o In the Value field of the signals out terminal, type in Step.Result.Numeric (See Figure 1-14).
This property will now contain the measured DMM value which will be compared to the

limits defined in the step.

-ﬂ Madule | Limits | Data Source

Call Type: W Call i

Project Path: - | Fr :

(ptianal [No fils specified) = &y

Wl Path: NI-DMM,/Switch E spress Express vl - @ @@@ ) @@@ ) @

Express Wl

Parameter M ame Type InfOut  Log Default Walue NI-DMM/Switch Express Express VI -

+ emorin Container EJ in (& <uging configured valuex AR O [ o [ signals out =
close [T) Baolean in (& <uzing configured valuer | A errorin rror aut

+ szignals out LabvIEWDy... E out (& r Step.Result Mumeric £l 7 close - ignal out of range? ot

Crtore [B]on 1] TSR B i) Gopfures andacduio o sanal uing | OMN
oot ook i )| T s it mrde s

Block Diagram Inputs
“ ] 3 X T r ;

Figure 1-14. Step Settings for LED Test Window

4. Configure the step limits based on the expected measurement.
e C(Click the Limits tab in the Step Settings for the LED Test.

e Set the limits in the Edit Numeric Limit Test dialog box to the values shown in Figure 1-15.
Ensure that Units is set to “volts”. In this case, the step will fail for measurements outside of

24Vand29 V.
&+ Step Settings for LED Test - 1 X

Froperties |ﬂ t odule ||-IITII'ZS| Data Source

Comparizon Type  GELE [»=<=] o ﬁ EJ
Low 24 )]
High 23 M3
U rits wilts T T
Murneric Farmat | <Default -

Figure 1-15. Limit Settings for LED Test

Part F: Create the BER Test Step
1. Create a new Numeric Limit Test step below the LED Test to execute the BER Test.

¢ Rename the step BER Test.
2. Configure the step to call the BER test code.
e Select the Module tab in Step Settings pane.

e Click the File Browse button on the right side of the VI Path field.
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e Select the BERTest.vi file from the C:\Seminars\TestStand-PXI HO\TestStand-PXI
HO\Test Code\BERT Test directory and click Open.

e [If prompted, select to use a relative path.
3. Configure the VI front panel to be displayed when the step executes by clicking the Show Front
Panel button .
4. Define where to store the test result in TestStand.
e The BERTest VI has been preconfigured to pass results to TestStand.
¢ For the Bit Error Rate parameter, specify the expression Step.Result.Numeric.
5. Configure the step limits to ensure that the Bit Error Rate is below the tolerance level of .01%.
e Click the Limits tab in the Step Settings for BER Test.
e Set the Comparison Type as LT (<)

e Set the Low limit as 0.01.

& Step Settings for BER Test - 31 X
Froperties |m b odule ||-"'l'l|t3| Data Source
Comparizon Tepe | LT [£] w7 ﬁ ?
Low 0.01 7«
High A
Uit T T
Murmeric: Farmat <Default: -

Figure 1-16. NI-DMM/Switch Express Dialog Box

6. Save the sequence as ATESequence.seq in the C: \Seminars\TestStand-PXI
HO\TestStand-PXI HO\Exercises directory.

Part G: Execute the Sequence

1. Now that the tests are added and the proper switches were manually connected in Exercise 1, you
can execute your test sequence.
e To execute the sequence once, select Execute»Single Pass.
e Ifprompted, select Yes to save the sequence file.
o Asthe sequence executes, observe the execution window to see each step as it executes, as
shown in Figure 1-17.
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Steps -
Sequence Files (1) H
Step Description Settings Status
Iyﬂ ATESequence.seq a‘:‘:‘"[:?]
Ui Test Fass/Fai Test, FiterTest i Fassed
b THHFET Test BataiFai Tost, FET Test vl
Executions (1) z THLED Test NurnericLimit Test, 2.4 <= x <= 2.9, volts, N-DMM /Suwitch Express
T3 BER Test Nurneric Limit Test, % < D.01, %, BERT st vi
J Single Pass - ATES. .. <End Group>
Cleanup (0)
Other (0} % I3 FET Test (Test Socket - 0) ==
FET Test - Vd-Id Sweep ([Passed ]
0.075-
007~
0.065-
106~
0.055-
& 005-
B e T B B e —
= 004-
g B |
5 o= T
Steps | Variablos § 003 I -
S
B CallStack P N PN B ———
] Breskpoint  Attached
§ Single Pass - Main [Sequen B T [ I A I IS FORRa—
0l- — e r
Vg=2.400 [N
0.005-
P22 [ I N R Vg=2600 [
05 4 o | vm=zaon [
Drain Voltage (volts) g=3.000 [~
§ Call Stack | & Threads & Watch View | & StepSettings | 5] Output
User administiator Modsl SequentiaModel Seq | [No Steps Selected Nurber of Steps: 4
Figure 1-17. Sequence Editor Running
2. Once the execution completes, view the test results, as shown in Figure 1-18.
Note: The UUT LED will remain on after the test is complete.
Y Single Pass - ATESequence.seq [77] ... @ ATESequence.seq* F X
R eport -~ 1
@ Stap Refresh /o) Home @Viewer é Print % Fant size - >
-
UuUT Report
Station ID ATE L
Serial Mumber MNCOME
Date Tuesday, March 05, 2013
Time 11:13:31 AM
Operator administrator
Execution Time 10.801 seconds
Number of Results 4
UuUT Result Passed
= Fxnand / Coallanse MainSenuence -
Steps Wariablez Report
ﬁ Call Stack ~ B X &g Watch Yiew - X
& “iMainS equence - Main [ATE Sequence. seq) ‘watch Expression Valug Type Breakpoint

ﬁ Single Pass - Main [SequentialModel. Seq) & <Enfer an expression fo wakehs

Figure 1-18. UUT Report
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3. Test multiple failure cases to verify that the sequence correctly identifies a bad UUT.

e  Toggle the switch near the LED or FET on the UUT to force the corresponding test to fail.
Alternatively, you can move the potentiometer dial away from the center position to force a
failure on the filter, as indicated on the UUT itself. Lastly, the BER test can be failed by
either changing the toggle switch (S4) or pressing the push button switch (S3).

e  Run the sequence again using Execute»Restart.

View the test results to see that the intended steps failed as expected.

e  Return all switches and knobs to the passing state on the UUT.

End of Exercise
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Exercise 2: Integrating Switching into the Sequence Using NI Switch
Executive
Goal

Up to this point, the ATE test sequence has used a single switch configuration to connect the UUT to
the hardware. However, it is typically not cost effective to have dedicated hardware for each test point
on the UUT. To simulate this issue, we will add the requirement that we also need to test the second
LED on our UUT. Thus we now have two test points but only one DMM channel in our system.

To address this limitation, you will use the integrated switching feature of TestStand to dynamically
change the switch configuration so that the correct LED is connected to the DMM when the test code
is executed.

Description

Part A: Create a New Step to Test the Second (white) LED and Configure Switching for All
Steps

1. Close the results of the previous exercise by pressing <Ctrl+D>
2. Create a copy of the LED test step.

o Using the copy and paste functions, create a new copy of the LED test immediately following
the original LED test.

e Rename the copy White LED Test, and the original step Blue LED Test.

Note: The only configuration change needed is the switch configuration. No further changes are
needed, since the same test and DMM hardware will be used for both LED tests.

Steps: MainSequence - I
Step Description Settings
Setup (0]
= Main [5]
T3 Filter Test Pass/Fail Test, FilterTestw
T FET Test Pass/Fail Test, FETTest.vi
:[a Blue LED Test Mumeric Lirmit Test, 2.4 <=» <= 2.9, voltz, MI-DMM/Switch Express Express
- I8 White LED Test Mumeric Limit Test, 2.4 <= <= 2.9, volts, NIDMM/Switch Express Espress Y
T{JBER Test Mumeric Limit Test, % < 0.0, BERTest.vi
<End Group:

Cleanup (0]

Figure 2-1. Creating the Blue LED Test

3. Configure the switching for the blue LED Test step (refer to Figure 2-2).

¢ In the Properties tab of the Step Settings for the Blue LED Test, select the Switching
section.

e Select Enable Switching. Notice that the Blue LED Test step now has “Switch” listed in the
Settings column of the steps pane to indicate this change from the default settings.

o Verify that “ATE” is selected in the Switch Executive Virtu

e al Device field.

Note: This virtual device has been preconfigured with all the necessary routes and route
groups in this exercise. To inspect the route groups, use the switch executive interface in
Measurement & Automation Explorer that was discussed in Exercise 1.

¢ In the Route(s) to Connect drop-down menu, select the “Test LED 0 UUTO0” switch
configuration.
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Properties @ todule I Lirnits | Data Source |

General
Fun Options
Looping
D} b
=2l Switching

[} | an

Expressions
Preconditions
Fequirements
Additional Results
Froperty Browser

Enable Switching

Switch Executive Vittual Device:

Operation:

Route(z) to Connect:

Multicontnect Mode:

Connection Lifetime:

"ATE"

Connect

“Test LED_0_UUTO"

Multiconnect Routes

Dizconnect After Connect

Step
Al tor oebounce betore Executing Step

Figure 2-2. Configuring Switching for the White LED Test

e Repeat step 2 for the other tests, but using the values in the table below for the Route(s) to
Connect field.

Note: The BER Test step does not require a switch configuration because the hardware is
directly connected to the test sockets.

Table 2-1. Route Configuration for Test Steps

Step Route(s) to Connect Value
Filter Test "Test_Filter LP_UUTO"
FET Test “Test FET UUTO"
White LED Test "Test LED 1 UUTO0"

4. Test the sequence, and verify that all steps pass.

e Sclect Execute»Single Pass.

e View the test report. If any steps have failed, verify that the switch configuration is correct,
and make sure the switch on the UUT is set such that the test will pass.

End of Exercise
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Exercise 3: Performing Auto-Scheduled Parallel Testing
Goal

Now that the ATE test sequence can successfully test a single UUT, we now want to scale the system
to be able to test up to four UUTs at once, using four independent test sockets. This change introduces
a couple new challenges:

1. The test executive must be able to simultaneously manage four test sockets running in parallel.
TestStand provides an out of the box solution to this issue: the parallel and batch process models.
These models automatically handle the socket management.

2. Limited hardware resources must be effectively shared between up to four UUTs. Using the
switching features of TestStand, you can quickly ensure that the correct UUT is connected to the
correct hardware for each test socket. Additionally, TestStand provides an auto-scheduling feature
to further optimize hardware usage.

In this exercise, you will use the batch process model, switching, and the auto-schedule feature to
create an efficient parallel test system.

Description

Part A: Configure the Test Sequence to Execute in Parallel
1. Close the previous test report by pressing <Ctrl+D>
2. Change the process model to the batch process model.
e Select Configure»Station Options.
o In the Model tab of the Sequence file Properties dialog, change the Station Model setting to
BatchModel.seq as shown in Figure 3-1.
e Click OK. Observe that the status bar (at the bottom of the sequence editor window) indicates
that the batch process model is now active.

o =

Station Options @

Llzer b anager | Localization | Remote Execution | 5 bl !

b odel

E secution I Time Lirnits I File Preferences

Iz Station Model
Allows Oither M odels

- @

C:%Program FileghM ational Instrumentsh T estStand 20124 Componentzi M odelz',

G

Figure 3-1. Changing the Station Process Model

Note: This setting changes the process model used for all sequence files on the machine. You can
change the model for a particular sequence in the Advanced tab of the Sequence File Properties
dialog by selecting Edit»Sequence File Properties....

3. Specify the number of test sockets in your fixture.
e Select Configure»Model Options. The Model options dialog contains settings pertaining to
the currently selected process model.
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o Set the Number of Test Sockets to 4.
e Click OK to dismiss the model options dialog.

¥4 Model Options @

Multiple 1T Settings

Murber of Test Sockets

-

= 4

Hide Execution 'Windows

| Tile Execution Windows

Batch Settings

Sequential Batch Mode

Default Batch Synchronization
Dan't Synchronize b

Dizcard Resultz ar Dizable Results when not Required by Model
[Uzing multiple plug-ing can affect thiz option. Refer ta the help for more information]

|$| : OF. 4 | Cancel |

Figure 3-2. Configuring the Number of Test Sockets

4. Configure the titles panels to display socket information.
e Select the Filter Test step in the steps pane.
e In the Module tab, uncheck the Default setting for the Socket Number parameter as per
Figure 3-3
o In the value field, enter the property RunState. TestSockets. Mylndex.
e Repeat this process for the FET Test and the BER test steps (the LED tests do not display a
dialog.

Note: RunState. TestSockets.MylIndex is a default TestStand property that will dynamically
populate with the appropriate socket number. Each of the LabVIEW VIs have already been
configured to take the socket number as an input which is then programmatically written to
the title of the VI. Thus, when TestStand’s batch process model creates the 4 instances
(sockets) of this sequence, each VI will be called 4 times and the title of the VI will indicate
which test socket is currently being tested.

Properties |19 Module | Data Source

Call Type: | Call -
Praject Path: b |E| |E| i
[Optiahal] = = T T
[Mofile specified)
Wi Path Filter TestiFiterTest v MR R R E R
C:\SeminarshT estStandF) HOAT est Code\Fiter Test\FiterT est v S
Parameter Mame Type In/Out  Log Walue Sacket Number —— [BETER-wrnome Test Passec?
. e FILTER
Socket Nurmber Murmber [DBL] in RunState. TestSackets. Mylndex Iﬁ“il
Test Passed? Boolean out Step Fesult PazsFail @IE Performs a frequency sweep, and measures the

response of the filter. The data is compared
againzt the expected frequency response.

4 T 2

Figure 3-3. Configuring Code Modules to Display the Socket Number
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Part B: Update the Switching Configuration for the Test Steps to Handle Batch Execution

1. Change the Route expression for the Filter Test to dynamically populate with the current test
socket.
e In the Properties tab of the Step Settings tab of Filter Test, select the Switching section.
o Edit the Route(s) to Connect field, and replace the current expression with the following:

“Test_Filter LP_UUT” + str(RunState.TestSockets.MylIndex)

Additional Information

This expression is used because the switch route now depends on the socket of the UUT being
tested. The possible values of this expression have been pre-defined in the switch virtual
device: FilterTest UUTO, FilterTest UUTI, FilterTest UUT2, and FilterTest UUTS3.

The Str function converts the numeric index value to a string, which is then concatenated to
the Route String.

Properties |m M odule | Data Source |

General Enable Switching
Fun Optiong ) o . fpp—
Laoping Switch Erecutive Yitual Device: ATE
Post Actions Operation: Cornect
= Switching
Synchronization Raute(s] to Connect: "Test_Filter LP_UUT" + SR unS tate. TestS ockets. Mylndes)
Expressions B
Freconditions )
Requirements Multiconnect Mode: tMulticonnect Foutes -

Additional Results
Property Brawser

Dizconnect After Connect =

Connection Lifetime: Step 57
Wait for Debounce Before Executing Step

Figure 3-4. Updating the Switch Configuration to Support Multiple Test Sockets

e  Click the Check Expression for Errors button to confirm that the expression syntax is
correct.

2. Repeat the previous step for the remaining test steps, using the expressions in the table below for
the Route(s) to Connect field:

Table 3-1. Route Configuration for Test Steps

Step Route(s) to Connect Value
FET Test “Test FET UUT” + Str(RunState.TestSockets.MyIndex)

Blue LED Test “Test LED 0 UUT” + Str(RunState.TestSockets.MyIndex)

White LED Test “Test LED 1 UUT” + Str(RunState.TestSockets.MyIndex)

Part C: Implement Auto-Scheduling

Additional Information

In this section, you will add the Auto Schedule step type to the MainSequence. The auto schedule step
allows you to configure multiple sections of your sequence that can be executed in any order. For
example, if one test socket is using the DMM to measure the LED, a second socket will run the FET
test, and run the LED test once the DMM is available. TestStand automatically determines the order at
runtime to maximize hardware utilization and achieve the fastest testing time. The auto schedule step
also ensures that each section is locked, so that only one socket can run the code at any given time.
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This prevents resource conflicts, where multiple sockets are attempting to use the same hardware
simultaneously.

1. Create the necessary Auto Schedule and Use Auto Scheduled resource steps by dragging them
from the Insertion Palette

e Insert an Auto Schedule step (located in the Synchronization folder of the Insertion Palette)
before the FilterTest step. Notice that placing the Auto Schedule step also automatically
creates a Use Auto Scheduled Resource step, as well as two End steps. Each end step forms
a block of steps, which is denoted by indenting steps within the block.

Steps: MainSequence

Step
Setup (0]
= Main [9)
; =] Auto Schedule
fim Usze Auto Scheduled Resource
% End
% End
13 Filter Test
THFET Test
{3 Blue LED Test
I3 white LED Test
3 BER Test
<End Group:
Cleanup (0]

Figure 3-5. Creating the Auto Schedule Section
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e  Within the Auto Schedule block, create three additional Use Auto Scheduled Resource
steps. Do not copy and paste the existing step, since this method will not create the needed

End steps.

Note: You will need a Use Auto Scheduled Resource block for each resource you are
managing. Because the sequence is executing tests with four independent resources, we will
need three more Auto Scheduled Resource blocks in addition to the one already created.

Build and Automated Test System

with PXI and TestStand

Steps: MainSequence

Step
Setup (0]
= Main [15]
#] Auto Schedule
fia Use Auto Scheduled Resource
% End
f#m Usze Auto Scheduled Resource
% End
s Usze Auto Scheduled Resource
% End
& Usze Auto Scheduled Resource

133 Filter Tast
THFET Test
T Blue LED Test
3 wihite LED Test
TS BER Teat

% End

<End Group:

Cleanup [0]

Figure 3-6. Adding Additional Sections to the Auto Schedule Block
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2. Move the test steps into the Use Auto Scheduled Resource step blocks.

e Drag the Filter test step into the first Use Auto Scheduled Resource block.

e Drag the FET test step into the second Use Auto Scheduled Resource block.
e Drag both LED test steps into the third Use Auto Scheduled Resource block.
e Drag the BER test step into the fourth Use Auto Scheduled Resource block.

Steps: MainSequence

Step
Setup [0
= Main [15)
] Auto Schedule
fia Use Auto Scheduled Resource
I3 Filter Tast
¥ End
s Uze Auto Scheduled Resource
THFET Test
¥ End
fa Uze Auto Scheduled Resource
{3 Blue LED Test
{3 white LED Test
¥ End
s Uze Auto Scheduled Resource
{9 BER Test
% End
¥ End
<End Graup:
Cleanup [0]

Figure 3-7. Moving the Code Modules in the Auto Schedule Blocks
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3. Configure the resources used by each Use Auto Scheduled Resource steps.

o Select the first Use Auto Scheduled Resource step. This step defines the block for the Filter
Test.

e In the Auto Scheduled Resource Settings tab, Enter the following expression for the
Resource Lock Alternatives field:

{Hscope"’ HArbH}

Note: This expression is an array of strings, and reserves two hardware resources when a test
socket executes this Use Auto Scheduled Resource step. If another test socket encounters a
Use Auto Scheduled Resource step which specifies one or both of these resource names, that
socket must wait to execute until the first test socket has completed execution of the Use
Auto Scheduled Resource step block.

Properties Be Auto Scheduled Resource Setings

Resource Lock Alternatives:

{"Scope'' . “Arb'}

2
<

[#)

Figure 3-8. Specifying the Resources Used in the First Auto Schedule Section

4. Configure the resources used in the remaining Use Auto Scheduled Resource steps.

¢ In this test, five hardware resources are used for our four tests: the Scope, Waveform
Generator (Arb), DMM, SMU, and HSDIO.

e Use the table below to specify Resource Lock Alternatives for the remaining Use Auto
Scheduled Resource steps.

Table 3-2. Resource Lock Alternatives for Each Use Auto Scheduled Resource Step.

Auto-scheduled section Resource Lock Alternatives Value
FET Test "SMU"
LED Tests "DMM"
BER Test "HSDIO"

5. In order to prevent unwanted information in the test report, disable reporting for all auto-schedule
steps.
o Select all Auto Schedule and End steps while holding the <Ctrl> key.
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Step

Setup [0
= Main [15]

Auto S5chedule
= Use Auto Scheduled Rezource

13 Filter Test

¢+ End
£ Usze Auto Scheduled Resource

CHFET Test

> End
=z Use Auto Scheduled Bezource

3 Blue LED Test
{3 wWhite LED Test

+ End
= Use Auto Scheduled Rezource

{3 BER Test

<End Group:
Cleanup (0]

Figure 3-9. Selecting all Auto Schedule and End Steps

e Navigate to the Run Options section in the Properties tab of the Step Settings pane.
e Change the Result Recording Option to Disabled.

Properties
General Load Option: | eMutpie Vales> -
= Run Options
Looping Unload Option: | Unload when sequence file iz unloaded e |
Pos.t Aptlons Fun Mode: | Mormal - |
Switching
Synchronization Precondition Evaluation in Interactive Mode: | Uze station option - |
EKP[ESSI.D.nS TestStand Windaow Activation: | Mo activation - |
Preconditions
Requirements Result Recarding Option: -
Additional Results
Froperty Browser
[7] Step Failure Causes Sequence Faiure
lgnore Run-Time Errors

Figure 3-10. Disable Result Logging for Selected Steps

Part D: Test the Sequence
6. Verify that the four sockets are created and executing properly.
e Execute the sequence using the Test UUTs Entry point (Execute»Test UUTSs).
e Verify that four execution tabs appear; one for each test socket.
e You will be prompted to enter a batch serial number and individual UUT serial numbers in
the UUT Information dialog. Enter any serial numbers and click Go.
e The Execution pane should now display all four test socket executions simultaneously.
e Click Next Batch, then Stop to end the test.
e Ifany failures occurred, view the test report for each socket. Ensure that the switch
configuration is correct for any steps that are failing.
o Close all execution windows.

Hint: You can dismiss all completed execution tabs by pressing the <Ctrl-D> shortcut.
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7. Use TestStand’s Resource Profiler tool to visualize the hardware utilization during the test.
e Select Tools»Profile Resource Usage.
e Execute the sequence using the Execute»Single Pass Entry point.
e Asthe sequence executes, the Resource Usage Profiler will update with information on what
steps are being executed in each test socket.
e Once the execution completes, notice that the tests were not executed in order in all threads.
The auto schedule step optimized the sequence to use the hardware as efficiently as possible.

End of Exercise
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Exercise 4: Execute Project with Customized TestStand User Interface
Goal

Now that the sequence is configured to run in parallel, we can now deploy it to the test floor to be
used in production. When using the sequence, operators need a simplified interface to prevent
confusion and accidental changes to the test sequences or systems. To accomplish this, you can create
a customized user interface to run TestStand sequences.

In this exercise, you will execute the test sequence in a custom user interface.

Description

1. Launch the ATE TestStand User Interface, located here:
C:\Seminars\TestStand-PXI HO\TestStand-PXI HO\Test Code\User
Interface\ATE TestStand User Interface.exe

4 TestStand Operator Interface =
Selectad SequenceFile ([ CASer {Stand P HO\Solutions\E rercise S\ATES equence. Exseq v) [ DpenSequenceFie. | POWERED BY
NATIONAL
o Teatuts Terinocsl & % NI TestStand
Sodket Sadket 1 Test Report
Step Desciiption Se.. Status Step Desaription Se. Status @ stop Refresh 4} Home
%/ Auto Schedule  Timeo: <no fiveout> Fies... Done = Auto Schedule  Timeout: <no fies... Do =
© 84 Use Auto Sc..{"Scope”, "Art") Fies... Done ¥ B4 Use Auto Sc... {'Scope”, "Arb') Fies... Done Batch Report
{3FillerTest  Pass/Fai Test, FiterTestvi  Swi.. Passed | (fHFMeTest  PassiFal Test FiteTestyi  Suit
© End Fies.. Done . ¢ End Res.. Done Station 1D NI-PC
Ba Use Auto Se..."SHU" Fies... Done  Be Use Auto Sc..."SHU" Ries... Done Batch Serial Number NONE
SFFETTest  Pass/Fai Test, FETTectvi  Swi. Passed CBFETTest  Pass/FaiTest, FETTestvi  Swit.. Passed
S End e 5 End | o Date Thursday, Apri 04, 2013
e Use Auto Sc..."DMM" Fies... Done | Ba Use Auto Sc.. DMM" fies... Done Time 3 P11
£ {3 BusLED T... {0}, Numsic Limit Test. 2.4 Swit.. Passed i [ 4HBusLED T... {0} NumeicLimit Test, 24.. Swit.. Passed Operator strator
© I3 white LED ... (0}, Numeric Limit Test, 24... Swit.. Passed o 43 white LED ... {0}, Numeric Limit Test, 24... Swit.. Passed
% End Fies... Dane ¢ End Ries... Dane
B Use Auto Sc...'HSDIO" Fies... Done © fia Use Auto Sc._."HSDID" Fies... Done Test Socket UUT Serial Number UUT Result
HBERTest (0} NumesicLiit Test, x<... Forc.. Passed { CfHBERTest {0} NumerioLint Test xc... Forc... Passed o NONE Passed
| 9 End Fies... Done ¢ End Fies... D N NONE possed
% End Fies... Done ? End Fies... D — -
<End Group> <End Group> 2 NOWE Passe
3 NONE Passed
End Batch Report
Sacket2 Sodet3
Step Desciption Se.. Status Step Deseripiion Se.. Status UUT Report
% Auto Schedule  Timeout: <o fimeout> Fies.. Done % Auto Schedule  Timeout: <ha timsouts Ries.. Done
© B Use Auto Sc..{"Scope”, "Arb") Fies... Done ¢ Ba Use Auto Sc.._{"Scope”, "aib') Ries... Done Station ID nL-PC
S FilerTest  Paso/Fai Test, FiteTestvi  Swi.. Passed] | fHFMerTedt  Pass/FaiTest FilerTestvi  Suit.. Passed Test Socket Index o
¢ End Fies... Done  End Fies... Done
e Use Auto Sc.."SHU" Fies... Done e Use Auto Sc..."SHU" Res.. Done Serial Number NONE
i JAFET Test  Pass/Fail Test, FETTestvi  Swit.. Passed o (AFFETTest  Pass/FaiTest FETTestvi  Swit.. Passed Date Thursday, April 04, 2013
¢ End Fies... Done . ¢ End fies... Done Time 110843 P
fa Use Auto Sc... DMM" Fes.. Done + 4 Use Auto Sc... 'DMM" Res.. Done
£ 45 Blue LED T... {0), Numeric Limit Test, 24 . Swit.. Passed . {5BlelED T... {0}, NumercLimit Test, 2.4 .. Swit.. Passed Operator administrator
{5 White LED .. (0}, Numesic Lt Test, 24 ... Swi.. Passed | IHWhie LED .. {0}, Numeric Link Test, 24... Sui.. Passed Execution Time 0.6552 seconds
¢ End Fies... Done { ¢ End fies... Dane Number of Results s
8 Use Auto Sc..."HSDID" Fies... Done | B4 Use Auto Sc..."HSDID" Fies... Done
UUT Result Passed
{{3BERTest (0} NumeisLimit Test v <. Forc.. Passed | ({HBERTest {0 NumerioLint Test uc... Fore — e
9 End Fies.. Done ¢ End Res.. Done
9 End Fies... Done ¢ End Ries... Done 5 47 coll .
EriED e Expand / Collapse MainSequence
Begin Sequence: MainSequence
(C:\Seminars\TestStand-PXI HO\Solutions\ Exercise S\ATESequence_Ex5.seq)
Limits il

Figure 4-1. The Custom ATE TestStand User Interface

2. Inspect the user interface. Note that much of the functionality of the TestStand sequence editor is
not available. This will prevent confusion and accidental system changes by the operators of the
test.

3. Click the Open Sequence File button to open a file. Select the ATESequence.seq file that you

have created in the last five exercises located here:
C:\Seminars\TestStand-PXI HO\TestStand-PXI HO\Exercises\ATESequence.seq

4. Click the Test UUTs button and click Go in the UUT Information window to run the sequence
using the TestUUTs execution entry point. The process model setting from the sequence editor,
such as the number of sockets, also applies to the user interface.

5. View the execution of each socket as the test runs. When the test completes, the batch report
appears. Verify that the results are consistent with the switches on the UUT.

6. Exit the user interface.

End of Exercise
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Exercise 5: (Optional) Overriding Process Model Callbacks

Goal

In this exercise, you will modify the default behavior of the process model in order to use the test

fixture LEDs to show the status of each test socket. You will accomplish this by overriding a callback
defined in the model, allowing the functionality to be implemented without any changes to the model
file itself. You will override the following callbacks:

e  PreUUT — Illuminate the yellow LED to indicate that testing is in progress.
e PostUUT — [lluminate the red or green LED to indicate that the test passed or failed.
e PostUUTLoop — Turn off all LEDs once testing is complete.

The completed sequence file is shown in Figure 5-1 below.

B4 NI TestStand - Sequence Editor [Edit] | |
Eile Edit View Esecute Debug Configure Source Control Tools Window Help
HEHR X QbW (GECEC] ) MM LabvEw COHAIARIPL BB
G-oB-d g DA Y SIE QSR WU,
PR Insertion Palette -1 X % ATESequence.seq s x
Step Types 2 Steps: PostUUT + B |Sequences - B
Y TN Step Description Setlings Sequence Camment Requiiement
_- s = = Setup (1] [E] MainSequence
== o © Main 3] [E] PostUUTLaop Test UUTs calls thi
I3 PassiFail Test {8 e LED Gireen Action, ChangeL EDStatus. vi Frecondition & PreuuT Displays 5 dislog bo.
I3 Numeric Limit Test 13 Set LED -Fed Action, Changel EDStatus.vi Precondition 2 [PostUUT Displays 2 pass. fai
3 Multiple Mumeric Limit
I8 StringValus Test @, Call DoPostUUT Call "DoPostUT" in Rurstate Executi... Load Option
43 Action <End Group>
B Sequence Cal Cleanup (] il il
i) Statement plang ale Ts-
£ Labe ] - [ Locals (PostUUT?) i
€9 Message Popup + [T] ResulList ) A
BN calEvecutatle <Right clck to insedt Locals
2] Froperty Loader - B Parameters (PostUUT?)
"
£ FTPFiles Resul Co
25 Addtional Resuts wut L
=5 Flow Control 7] TestSacket e
=& Synchronization + ™ ModeD ata "
9 Lok 3 ModePluginConfiguiat NI
&% Rendezvous + adePluginConfiguration i
S — <At clck o imsent Pacameler:
@ Naification - [f FileGlobals [ATESequence.seq’)
T wat <Pight ik fo insest Fik Global
Batch Synchronizatior + & StationGlobals
« i + + [73] ThisContext Se
Templates % k] I Ol
+ (3 Steps &% Step Settings for Set LED - Green > 3 X
+ 9 Variables Properies [ Modie
+ £ Sequences Cal Tope [ -
<Orag Tempiate Here> Preject Path: = @] =l
[Olptional] : =
[No file specified)
Vi Path ChangeLEDStatus. i -|@Q) @ e (@2
CASeminarsTestStand FI HO\T est Code\ChangeL EDStatus. vi
Parameter Name Tope In/Out  Log  Default Value Color
Color Number (U16] in ] Green ) @ Test Socket Index ror out
Test Socket Ind Mumber (U165 FluriState. TestSockets Mylnd
Fet soeket nge Lobel ) " o g uristate Testockats e ﬁgj This VI contiols the LEDs on the ATE test fixture
+ o out Containes @ aut ] Step.Result Errar 759
o Insertion .. | @ windows &% Step Settings | 9= Output | 3§ Analysis Fiesults
User: administiator Model SequentislModel Seq |1 Step Selested [0] Number of Steps: 3

Description

Figure 5-1. Completed Exercise

Part A: Override the Model Callbacks

1. Open the ATESequence.seq file you created in the previous exercises.

2. Override the

PreUUT callback.

e Go to Edit»Sequence File Callbacks to open the sequence callbacks dialog, as shown in

Figure 5-2.
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-
ATESequence.seq Callbacks

Callback Mame Calback Tupe
SequenceFilePostinteractive Engine Callback
SequenceFileload Engine Callback
SequenceFilelnload Engine Callback
SequenceFilePostR ezultLiztE nty Engine Callback
SequenceFilePosth esults Enaine Callback
SequenceFilePostStepRuntimeErmor - Engine Callback
SequenceFilePostStepF ailure Engine Callback
M ainSequence bd odel Callback
PreldUT taodel Callback
PostdUT bd odel Callback
PrelUTLoop todel Callback,
DenH T mmm L I N I N |

Prezent

ves

m

Add

ok

] [ Cancel

Figure 5-2. Sequence File Callbacks Dialog

e  Select the PreUUT Callback, and click Add. Note that the text in the Present column

changes to Yes.

e  Click OK to dismiss the Sequence File Callbacks dialog.

Note: Notice that your sequence file now contains an additional sequence, PreUUT. The

sequence icon is green, indicating that it is overriding a callback defined in the process model.

Also notice that the sequence already contains a step. This step represents the default

behavior of the PreUUT callback, which is displaying the serial number dialog shown in

Figure 5-3.

Eﬂ UUT Information

Enter UUT Senal Mumber:

Figure 5-3. UUT Serial Number Dialog Implemented in the PreUUT Callback

Additional Information

Now that the PreUUT callback is defined in the client sequence, the process model will call this
sequence instead of the PreUUT sequence defined in the process model. This allows you to define
custom process model behavior unique to your test sequence.

3. Add a new step to the PreUUT callback sequence to turn on the yellow LED when the UUT

begins testing.

e  (Create a new Action step (drag and drop from insertion palette) after the DoPreUUT step
already in the sequence and rename it Set LED — Yellow. Do not remove the existing Call

DoPreUUT step in the sequence, since we still want the serial number dialog to appear

before each UUT.
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e In the Module tab for the step, select the ChangeLEDStatus.vi, located in the
C:\Seminars\TestStand-PXI HO\TestStand-PXI HO\Test Code directory.

e In the Module tab for the new step, uncheck the Default check box for TestSocket Index
and configure the parameter values as shown in Table 5-1 below

Table 5-1. Parameter Configuration for the LED Test Step

Parameter Value

Color “Yellow”

Test Socket

RunState. TestSockets.MylIndex

e  Verify that the sequence matches Figure 5-4.

@ ATESequence.seq*®

¥ X
Steps: PrelUT + B | Sequences - R
Step Description Settings Sequence Comment Requirsment
Setup (0] MainS equence
= Main (2] 2 PrellUT Displays a dialog bo...
Call DoPrelUT Call "DaoPrelUT" in Runstate.Executi.. Load Option
Changel EDStatus. vi W ariables - 1
<End Group> Mame Walue Ty =
Cleanup (0] - [B Locals (PreUuT?)
+ @ Resultlist A
<Hight click fo inserf L ocal =
= E% Parameters ['PrelUUT"]
m ContinueT esting True - Ba
+ uuT UL
TestSocket NI
ModelD ata NI,
¥ ModelPluginConfiguration NI,
4 (1] (e
5 Step Settings for Set LED - Yellow - 0 X

Properties 3 Modue
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Parameter Hame Type In/Ciut
Calar Murber (U1E) in
Test Socket Index Murber (U18) in

+ eror out Cortainer aut

Call Type: W) Call <

Project Path: - e g

[Dptional] ; : g
[Mo file specified)

Wl Path: ChangelLED Status.vi

M=)

C:ASeminars\T estStand-Fi| HOAT est CodetChangel EDStatus. vi
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= Step.Result Error

Figure 5-4. The Completed PreUUT Callback Sequence
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4. Override the PostUUT callback.
e Go to Edit»Sequence File Callbacks to open the sequence callbacks dialog.
e  Select the PostUUT Callback, and click Add.
e  Click OK to dismiss the Sequence File Callbacks dialog.

5. Add a new step to the PostUUT callback sequence to turn on the green LED.

e  Remove the Call DoPostUUT step because the status banners are no longer necessary now
that we will be showing the pass/fail status with LEDs.

Note: The default behavior of the PostUUT callback is to display a status banner
indicating the test result, shown in Figure 5.5. This banner will no longer be displayed for
your sequence, since the process model will now execute the callback sequence you
created.

LT Result:

Figure 5.5. The UUT Status Banner, Implemented in the Default PostUUT Callback

e Create a new Action step in the sequence and name it Set LED — Green.

e In the Module tab for the step, select the ChangeLEDStatus.vi, located in the
C:\Seminars\TestStand-PXI HO\TestStand-PXI HO\Test Code directory.

e In the Module tab for the new step, configure the parameter values as shown in the table
below including de-selecting the Default check box in the Parameters section of the Module
Tab.

Table 5-2. Parameter Configuration for the LED Test Step

Parameter Value

Color “Green”

Test Socket RunState. TestSockets.MylIndex

6. Create a precondition so that the step executes only if the test passes.
e  With the step selected, click the properties tab, then the Preconditions section.
e  Enter the following expression in the Precondition expression field, as shown in Figure 5-6:

Parameters.Result.Status == "Passed".

Note: This property is not created until run-time and thus it can’t be found directly using the
Expression Browser and pressing the Check Expression for Errors button will say that it is
unknown. For this reason, you must type property name manually.
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&% Step Settings for Set LED - Green

m Module

General
Run Options
Looping
Post Actions
Switching
Synchronization
Expressions

= Preconditions
Reguirements
Additional Results
Property Browser

[ Properties

Precondition Expression:
Parameters Result Statug == "Fazzed” -

73| Parameters Fesult Status == "Passed"

R

<[]

Figure 5-6. Configuring the Precondition Expression

Additional Information
If you specify a precondition for a step, the step will only execute if the expression you specify
evaluates to true. In this case, the green LED will only be illuminated if the test passes.

7. Add a new step the PostUUT callback sequence to turn on the red LED if the test fails.

e  Create a copy of the Set LED — Green step in the PostUUT sequence using the copy and
paste functions.

e In the module tab for the new copy, change the value passed to the Color parameter to
GGRed” .

e  Click the Properties tab, then the Preconditions section, and replace the precondition
expression with the following expression:

Parameters.Result.Status == "Failed".

e  Rename the step Set LED — Red.
8. Verify that your PostUUT sequence matches 5-7.
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7@ ATESequence.seq* O £
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+ emor out Caontainer Iﬁl out Step. Result. Emror S|

Figure 5-7. The completed PostUUT Callback Sequence

9. Override the PostUUTLoop callback.
¢ Go to Edit»Sequence File Callbacks to open the sequence callbacks dialog.
e Seclect the PostUUTLoop Callback, and click Add.
e  C(Click OK to dismiss the Sequence File Callbacks dialog.
Note: The PostUUTLoop callback has no default behavior. It exists to allow users to
implement their own functionality when testing is complete.
10. Add a new step the PostUUTLoop callback sequence to turn off all LEDs when all tests are done
e Create a new Action step in the sequence and name it Set LED — All Off.
e Inthe Module tab for the step, select the ChangeLEDStatus.vi, located in the
C:\Seminars\TestStand-PXI HO\TestStand-PXI HO\Test Code directory.

In the Module tab for the new step, configure the parameter values as shown in Table 5-3.

Table 5-3. Parameter Configuration for the LED Test Step

Value
“All LEDs Oft”

Parameter

Color

Test Socket

RunState. TestSockets.MylIndex

11. Verify that your PostUUTLoop sequence matches Figure 5-8.
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Figure 5-8. The Completed PostUUTLoop Callback Sequence
Part B: Testing

1. Test the sequence in the passing case.
¢ Run the sequence using the Test UUTs Entry point (Execute»Test UUTS).

e Enter UUT and Batch serial numbers when prompted. After dismissing the dialog, verify that
the yellow LED illuminates on all test sockets.

e Once the test completes, verify that the green LED is illuminated as each socket completes.

e  When prompted to enter another set of serial numbers, click Next Batch, then Stop to end the
test.

e Verify that all LEDs are now off.
2. Test the sequence again, forcing the sequence to fail.
e Toggle the LED switch on any of the UUTs to create a failure in the hardware.

e Run the sequence using the Test UUTs Entry point (Execute»Test UUTSs).

e Once the test completes, verify that the red LED is illuminated for failing UUTs, indicating a
failure.

3. Restore the UUT to the passing state by reverting the change you made for the previous step.

4. Save the sequence file.

End of Exercise
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