


Développer un systeme de test automatigue avec
LabVIEW NXG et la plate-forme PXI
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Building an Automated Test System Workflow

System System Software
Requirements Procurement Assembly Configuration
System System Test Automated Interactive
Maintenance Deployment Sequencing Measurements Measurements
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DUT Requirements
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Device Under Test (DUT)

- Low-Pass Filter — Frequency Response Test
. Field Effect Transistor (FET) — IV Characterization W I
- Light Emitting Diode (LED) — Diode Test

- Transmission Lines - Bit Error Rate (BER) Test

*Also known as Unit Under Test (UUT)
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System Procurement and Assembly
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Today’s PXI Test System

PXI Modular Instruments

» PXI Oscilloscope

» PXI Arbitrary Waveform Generator
« PXI Digital Multimeter

» PXI Source Measure Unit (SMU)

* PXI Matrix Switch

& More

PXI Chassis
8 slots

Software
* LabVIEW NXG 2.0 Beta
* |nstrument Drivers

* Soft Front Panels

* & More

Test Fixture
4 Devices Under Test (DUTS)

PXI Controller
Windows OS
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Advantages of PXI Instrumentation
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- High Measurement Quality

- Low Latency & High Throughput

- Software-Defined Functionality

- Integrated Timing and Sync

- High Performance Processing

- Reduced Size, Weight, and Power

- Complete Instrumentation Portfolio



Industry-Leading Test & Measurement Platform

PXle-5162 PXle-4081 PXle-5668 PXle-4135
PXI Oscilloscope PXI Digital Multimeter PXI Vector Signal Analyzer PXI Source Measure Unit
4ch, 1.5GHz, 10-bits 7Y%2-digit, 1,000 V 26.5 GHz, 765 MHz Bandwidth 10 fA Sensitivity

(7] ,=_‘.QA

(g ix
s :
1 .
PXle-1085 PXle-8880 PXle-5840 PXle-2543
PXI Chassis PXI Controller PXI Vector Signal Transceiver PXI RF Multiplexer Switch
24 GB/s Throughput 8-Core Intel Xeon 1 GHz Instantaneous Bandwidth 6 GHz, 8-ch, Solid-State

‘7 NATIONAL
’ INSTRUMENTS



TRADITIONAL RACK AND STACK
Testing 802.11 a/b/g TEST TIME
NI PXI RF AND LabVIEW )
Testing 802.11 a/b/g and n < 10X FASTER

NI VST, LABVIEW, AND LabVIEW FPGA
Testing 802.11 a/b/g, n, and ac 200X FASTER

Qualcomm Atheros Reduces Test Times of RF Power Amplifiers
. 200X reduction in test time

Lower test costs
- Achieves more complete device characterization

Eualcomm

ATHEROS

‘7 NATIONAL
’ INSTRUMENTS




TRADITIONAL RACK AND STACK
Testing 802.11 a/b/g TEST TIME
NI PXI RF AND LabVIEW )
Testing 802.11 a/b/g and n < 10X FASTER

NI VST, LABVIEW, AND LabVIEW FPGA
Testing 802.11 a/b/g, n, and ac 200X FASTER

“Using the software-designed PXI Vector Signal Transceiver and the NI WLAN Measurement Suite, we
Improved test speeds by more than 200 times compared to traditional rack-and-stack instruments while
significantly improving test coverage.”

—Doug Johnson, Qualcomm Atheros

Eualcomm

ATHEROS
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Software Configuration
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Three Decades of Innovation

Textual math

object-oriented

programming
FPGA

programming 2006
Real-Time
Macintosh, enabled 2003
Sun and
Release Windows 1998
on the
Macintosh 1993
1986
2007
2005 Multicore
optimized
2000 Distributed
system design
1997 Internet
ready
1990 Software
engineering
Compiled
language
¢ NATIONAL

’ INSTRUMENTS

Data-driven
decision
Proficiency capabilities
integration including
Focus on e-Learning 2014
software
performance 2012
Web
services 2010
2008
2015
2013 Write code
faster. Write
2011 Productivity faster code.
features focus
Focus on
2009 stability for
Models of long-term systems
computation

+ LabVIEW

Channel
wires

2016

2017

Complex
system
design



Value —

hree Decades of Innovation
LabVIEW 2017
LabVIEW NXG 1.0
Time :
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= LabVIEW *

Experience the next generation of configuring and automating measurements

 Discover and Document Instrumentation
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SystemDesigner - Discover and Document Instrumentation

v
H

¥XOuw -

FGEN (NI PXle-5442)

E Component Test Station
controlier #3 Cg
—D Controller for PXI 1;
NI PXe-8135
PORTS
B = USB
& Network
@: PX1 Waveform Generator

E PXI Oscilloscope

SCOPE (NI PXle-5162 2CH)

mmm PXI Source Measur,
=®®  DCPOWER (NI PXle-4145)

e Unit

DMM (NI PXI-4071)

,\\ PXI Digital Multime

ter

* SWITCH (NI PXle-2532)

TerminalBlock
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«*  PXIMatrix Switch Module

NI TB-2641

@ -] ul w »

DUT

Option to view as diagram (shown) or list

Live view for automatic discovery of
hardware connected to system controller;

Design view for offline or simulated
system documentation and configuration

Launch soft front panel for interactive
measurements

View installed drivers and direct link to
available drivers if not installed on system
controller

Link to specifications and pinouts

Calibrate instrument and view calibration
information

Annotate with labels, wires, images, and
shapes



—

Il PXI Chassis &
NI PXle-1082

Controller for PXI 1:
MI PxIe-8133

PORTS

=
oz Network

SOFTWARE

OE B EE

Multifunction I/0 Device
Dev3 (NI USB-60090EM2)

PORTS

usB B

1-4':* usB

Exercise 1 - Introduction to LabVIEW NXG 2.0 and SystemDesigner
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Time to complete: 5 minutes




Interactive Measurements
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Soft Front Panels - Interactive Measurements

¥,

INSTRUMENTS

NATIONAL

Save and load configurations

Export data

Monitor instrument output with Debug
Driver Technology

Quickly access files (e.g. data sheets or
user manuals)

Access advanced timing and
measurement settings

Rename channels

Run 1 or 2 channel sweep



Mode
Sweep: Multi-Channel  w Run

1.439549 p

Inner Channel (Sweep)

Channel

DCPOWER/L

-25.368235 m
Functic

Voltage

Start
0.00000 vV
Current Lirnit
150,000 mA
-24 0000V
-97.1470 mA

-50.737909 m

Outer Channel (Step)

-76.107583 m
Function

Voltage

Exercise 2 - Introduction to Soft Front Panels

- Exercise 2.1 - Exploring the SMU Soft Front Panel
- Exercise 2.2 - Perform an IV Sweep with the SMU Soft Front Panel

’\’ﬂ,'j?I,"?,",v,“ElNTsw Time to complete: 10 minutes



Automated Measurements
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= LabVIEW *

Experience the next generation of configuring and automating measurements

« Start from Guided, Instrument-Specific Examples
* Reuse Tests and Functions

« Design User Interfaces

« Explore Engineering Data

« Build Scalable Libraries and Deployments

* View Results from Anywhere
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LabVIEW NXG Building Blocks Are Virtual Instruments (VIs)
(*.GVIs)

e e ‘ = Icon and Connector Pane
Exremm VST E *- e p— m Maps inputs and outputs
' Diagram
The source code of a VI
******* =
5o
uuuuu L]
Panel

The user interface of a VI
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Front Panel Objects

P> Read A Graph Waveform® - LabVIEW NXG

Edt fun [ate Yiew Help

Read And Graph Waveform. .

B> NI-DMM ead And Graph We.

Overview

Instructions

2. Configure the parameters.
3. Run the V1.

Resource Na e

Measuremer Type

< Waveform_Voltage

1000 >

180M =

Number of waveform points

1000 =

[abe] 1. Select the appropriate device in the Resource

Mame control

Read And Graph Waveform

See the diagram for more information

Demonstrates how o perform a waveform acguisition and display the data in a waveform graph.

-10.00 —} T

T T T 1 T T T T 17T 1
0 1152253354 455556657 758859

Time

Overrange?
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S EFER

EEEEn

Anti-shased

Label
3 Show Isbel

Label placement e Topet
segoetn v |[ s v [8]]u]e

Content fant

Segoe U v 9 |=||e

- Lyyout

Wdth, 1385 Height =

Piotarea

Auto size

Decorations

Decorative elements and imagery

Text
Arrows
Callouts
Lines
Images
...and more

Customizable Controls
Receive input from a user

Knobs and dials
Sliders

Buttons

Numbers

Strings and paths
...and more

Customizable Indicators
Convey outputs to a user

Graphs and charts
Progress bars
Gauges and meters
LEDs

Numbers

Strings and paths
...and more



Creating a LabVIEW Panel

Controls Palette
e o Hierarchical palette of all panel elements

Quick Drop (Ctrl-Space)
Search by object name
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All Panel Elements Have Diagram Terminals

¥,

INSTRUMENTS

NATIONAL

Customizable Controls
Receive input from a user

Customizable Indicators
Convey outputs to a user

Control Terminals
Receive input from a user

Indicator Terminals
Convey outputs to a user



What Is Data Flow?

Type  Humeric Terminal

. : - Each diagram node executes only when it
receives all inputs

- Each node produces output data after
execution

-

---------

HH (LS

cccc

e [ 5> famm - Data flows along a path defined by wires

=  The movement of data determines execution
order

el&@l ml [[“I t!!iw.'l ﬁl Yﬁ I m‘

uuuuu

nnnnnn

- Challenge: What is the result of the formula?
A+(BXC)
D—-E

Result =
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What Is Data Flow?

- Each diagram node executes only when it
receives all inputs

- Each node produces output data after
execution

- Data flows along a path defined by wires

=  The movement of data determines execution
order

= Challenge: Which operation will finish first?
Multiplication or subtraction?
- The [multiplication] and [subtraction] operations

can execute at the same time, since they don't
have any data dependencies.
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Wires - Color, Style, and Thickness

Wire Type Scalar 1D Array 2D Array Color
Flsg: rl]l;lg Orange
Integer Blue
roolean ——— ————— Croan

String B Pink
Error o T Yellow

cannot automatically resolve. Fix it, or your code won’t run!
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Temperature (F) | ' f‘“ Multiply Z | Temperature (C)
il 327 - input 1 [~ tf;“"
55—~

Exercise 3 - Programming in LabVIEW NXG

- Exercise 3.1 - Create a Simple Conversion Tool

° : _ :
’\'ﬁﬂé‘{ﬁu"m“;,mm Time to complete: 5 minutes




Execution Control Structures: Loops

i 1000 >—{NJ h

Count Terminal
The code contained within this For Loop
will execute N times

A @

B (=3P % D &
C @@= E (&3>

@

e <

Loop Iteration Terminals
This provides the current loop iteration
count, which ranges from O to N-1

s [Ep
c EF—

Conditional Terminal
The code within this While Loop will run
until a True value is encountered

a
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The concatednated input from the array If either of the bound
sets the number of iterations of the for are crossed the loop will
loop stop and the test will fail
Greater?
Temperature Upper Limit @r
( = (L1} [ ~ | — ;
i OR
Less? :_E} .................. qﬁ-ﬁ| pass/fail?
Lﬂwer L”-l-“t D ------------------------- H i
[ DEL Jon
Y, E] .;___-'_.g

Exercise 3 - Programming in LabVIEW NXG

- Exercise 3.2 - Using Loops in LabVIEW NXG
- Exercise 3.3 (OPTIONAL) - Charts and Graphs in LabVIEW NXG

Time to complete: 10 minutes
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Execution Control Structures: Case Structure

Case Selector Label
This indicates which sub-diagram is visible

Selector Terminal

The value wired to this terminal
determines which of the sub-diagrams,
or cases, will execute
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SubVls: Using a VI Within Another VI

SubVi
e Every VI can be a subVI, with its own
panel and diagram

4 True ¥ b
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1 U U U U U U U U U| Cutoff Frequency Output

Upper Limit
560 | = 0 .::. c:uu.ﬁ D 0. m:ua 0. C-DE 001 StoP 537.929
Tlr'nE Stop
Lower Limit
400 : Amplitude Plot
-8.155E-2 5 /™ Plot
-1
-2 Pass?/Fail?
-3 =
) =
E i
= -5 =
q =
-6 —
73

Exercise 4 - Simulated Freqguency Response Test

- Exercise 4.1 - Simulate and Plot a Signal

- Exercise 4.2 - Build a Frequency Response Test

,\’ﬁﬂ?{,‘{l’,"m“;,mw Time to complete: 20 minutes




Frequency Response Test of a Low-Pass Filter
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Gain (dB)

10

-10
20
30 F
40 |
=50 F
-60

................................................................................................................................................................................

Passband i Stopband




g o

Disconnect from Device

Initialize FGEN

| Resource |[IEFS (| T FGEN il Fo G G il - = p i - _
— % 1 EEEER || cesrressares crsrressrrees e - aa [V S aa - s aa aa aa aa = - s aa s aa aa - s aa aa s aa aa - s aa aa - aa .rl|_| aa - a %
] =N b | -J > { 0 Y

nnel Name|[[0__F5

B P Trigh ¥

1F

ﬂ
-

Channels [[I.1

e | 100000000 stop @@

Exercise 5 - Final Frequency Response Test

- Exercise 5.1 - Programming Modular Instruments with LabVIEW NXG

- Exercise 5.2 - Frequency Response Test with Modular Instruments

,\mg,'gmm Time to complete: 20 minutes




Test Management and Sequencing
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TestStand

Industry-Standard Test Management Software

N TestStand (64-bit) - Sequence Editor [Running..| x
FLTICLY v LA R A Xkl A MM
5E-g @ BER MY E® L-ICNNOCRTHT 1°
%4 Inuetiion Palelte ~ ® X | & Accelerometerseq Executing] v x
2 | | Siops ManSequence - 0 |Soquences =
ey Step Descrghon Setbngs Sequerce Conment Requrenent
& Setup 4 . Mansequence
o E et test temperal. 1o and low seltings. Gt Test Setings [ SequrcsfieLon
3 cbon Bl Locals TestTempershure = "Hot" (B Processs.
W53 Semic Madule =3 Wai For Tempera. [BFrocestl. o
& FIPFies  End
4 <End e
43 aadhond Rests A
B seauenca Cal B3 ComectVee into dighsl Semiconduclac diction, Acceiameter hpio, Cormect Vrel P =
182 Statament [ A Test contouty en sl o i 1 Vaiabler =4
F Property Losdes 3 Tum on powes 3 0OT Sermicorductor Achen, Accesrcrmater pio, Tum D Poser 1o Hame Vae Type
e Label 3 Testleakage on all digtal pins Seicongctor MUl Test. Acceleromelerhpuc.Leakage vi N = [ Locals (MainSequence’)
= 15 Testide power consungiion Semicanductor Ml Test, Acceleromelechpuc, Ik Fower Co..
Message Popup (] Resulit Ao of ReudiD ey
’ | i w;“ 13 Recet DUT and set WODE pin Semiconduclor iction, Accelscmeter iproj Flezel DUT and 5 @ y of Rl d
easatie 3 P DUT into test mode and vesly SericonductorMull Test. Accelerometer hpici, Burst Pallin.v. & TesiFloviD Sling
@03 Flow Contiol 3 Text DUT port rumber register Semiconductor Multi Teat, Accelerometer hprei, Burst Patern.v. 5] TestTemparstae Sting
¢ 0 Synchusnization ) Locas T etFiowiD=="ualy"  ViebOvae o Nombes
3 # 03 Database 43 TeatOUT Teat, . Check part ... TS Moins. ’
om {3 Reset Vs o Ve, Typical SemicansuctarAchen, AcceCreler Koo, Fsset Power Sup. = B Parameters (MoinSequence’)
i + End <ot
E W
3 LabviEw Uiy 3 Conrect Ve in o scope Sermiconducor Acion, Accelecmetet ool Carnecl Vel Pr... _ 50 FileGlobals (Accelerometer.seq’)
BB Messuse o very Vel vollage bvel Sericonductor MUl Test, Accalsromeler hpic Measure Viel -
5 56t Vel cobesion it Sericondhctod MUl Test Acceeomelerhpac, Tin Vil Vel ~ @ StationGilobals
<End Greups « (7] ThisContent Sequence Contest
e 1) ) Auriate
+ 3 Step [Test continuity on al pins’) NI_SemiconductorModu...
Terplaes
+ 3 Steps 5 Step Setinge . Testcomtinity on ol pins zEX
+ ) Variables. Properties {31 odle Tests  PerSie Irputs | Opiors |
=25
- ‘:"":: Stop Performing Tests after First Foile | Mliie Olior Gemicondcta odde ot
g e T e o w|  [CS.6rdMISO MODE MOSLAST SCLK Vec Vel DIO

Evabugtion Compasison Wods:

 Insettion .. | B Windows || 5% Step Settings | ) Ouiput [ 1§ Al esuts |
User adrrhsor Emviormers. <Gcba> Model

M Evecuion Diagra: Inchude System Prs

Low c= <= High
Specily DUT Pins
sp
Test Humesic Dispey Format " o
Defauks Ea Togefhes i the same vead. The dagiam assumes -

Create test sequences that automate the
execution of code modules written in any
programming language

Reduce test time with parallel test and
dynamic resource management

Each code module executes a test on the
device under test and returns
measurement information to TestStand

Log test result information in a report or
database automatically



System Deployment and Maintenance
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SystemLink

Systems Management Software

Features at a glance

- Device Management—track connection state, system settings, calibration data, and system diagnostics

- Software Deployment—mass deploy software with component-level updates, dependency awareness, and version history
- Data Services—use LabVIEW APIs to automate data communications from remote hardware to a central database

Application areas

- Automated Device Validation
- Physical Systems Test

- Semiconductor Device Test

- HIL Testing

- Embedded Control

= Monitoring
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What's Next for LabVIEW NXG?

¢ NATIONAL _
’ INSTRUMENTS ni.com



User Interfaces
= Use and customize new controls

Software Engineering
= Debug LabVIEW-built binaries

Custom Algorithm Design = Profile desktop execution performance

= Abstract LabVIEW FPGA code with
object-oriented programming

Systems Management
= Deploy and control distributed systems
using SystemDesigner and SystemLink

Manage Data
= Import and export from the data pane
using DataPlugins

Web Technology
= Create complex, cross platform
= Perform asynchronous writes to dashboard that adapt to desktops and

TDMS functionality mobile devices

Interoperability
= Use additional file formats and

transfer protocols

——
= LabVIEW 10, /

Roadmap

User Interfaces

= Manipulate front panels programmatically

= Configure and manage VIs to execute
outside the editor

=Use new controls

Custom Algorithm Design

=Design custom machine vision algorithms

Distributed Applications

=Build and distribute EXEs, libraries, and installers

Interoperability
=Integrate LabVIEW NXG code with TestStand
= Call external DLLs

Distributed Applications

Real-Time support

Custom Algorithm Design
= Deploy LabVIEW FPGA code for embedded systems

Hardware Support

Web Technology
= Customize dashboards with 3rd party widget import

= Deploy to most embedded systems targets, including CompactRIO

= Implement deterministic applications with broad-based LabVIEW

Custom Algorithm Design

= Design custom filters and control algorithms

Interoperability
= Call external code (DLL and .NET)
= ActiveX Automation

Data Management

= Capture and view nonstandard data types
= Export project data in batches

= Launch DIAdem from data pane

Data Management
=Publish tags and messages using simplified data
communication Vis

Software Engineering

=Execute and control VIs dynamically

= Abstract code with object-oriented programming
= Compare VI source code with Diff Tool

=Use more event-driven programming options

Systems Management

= Connect, configure, and document hardware
graphically with SystemDesigner

=Design hardware systems offline from a catalog
of NI hardware

= Deploy LabVIEW FPGA code for test systems

Systems Management

= Track system configuration history
= Monitor calibration status

= Provide calibration reporting

Web Technology
= Connect data sources and dashboards across
platforms using data binding

Hardware Support

= Deploy to most FlexRIO models

Web Technology

=Create simple browserbased HMIs using WebVIs
for system configuration and operator interfaces

= Utilize Data Service APIs for Device to HMI
communication

Hardware Support

=Control additional benchtop instruments

=Use additional electronic test and RF
instrumentation

=|ntegrate machine vision hardware

dif. NI reviews this document

As of May 22, 2017, this document is provided "as is” and is subject o being changed, without notice, in future revisions. For the latest version, refer to http:

carefully for technical accuracy; however, NI MAKES NO EXPRESS OR IMPLIED WARRANTIES AS TO THE ACCURACY OF THE INFORMATION CONTAINED HEREIN AND SHALL NOT BE LIABLE FOR ANY ERRORS OR MODIFICATIONS THERETO.
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b Messure Voltage, Current, of Resistance” - LabVIEW NXG
Run Datr View Help

@ X

& | D NIDMM Messure Vol Cument er Resistance *

Measure Voltage, Cumrent, or Res

Function configuration

Measure Voltage, Current, or Resistance

B> HI-DMM Measure Yohage or C

Singlepoint -
m for mare information gleps

Overview

Damanstrates how 1o acquine 3 singhe valtage, curment, of FESIStaNCE MASSURETIAR.

Instructions
e 1. Specify tha range, reschution, and bandwi
L 2. The measured vahoe will be displayed in the Meazaremen inds

h of your inpat sign ¥ Teminals

. The Baolean inicaton willndicae f the measured vale i ot of range. EN  sessionin .
EE enin .

Rasource Name Measarement -
ETE mesimam tm

» A o B
ER  sesionout

Miecasurement Type Signal Out of Range? ER o

=/ bc vais

messurement

Range Constants

- Create all -

rates how to scaure & single voltage, current, of resstance messurement, Refer Lo the pane to see the results.
¥ Visual style

Resolution (Dugits) Show label
4 °AC Volts”, A Y (b

Rescurce Name View © lcon

o Lt
==

B 7 ¥ Documentstion

Measurement Type Signal Qut of Range?
e

Range | A — Wessursment
inAC Frequency

Max AC Fraquency

1.0pen 2 session to the DN,
2. Canfigure the Function, Resalution, and Range.
o

19 AC Measurements.

the DM and retum & measured value
5. Check if measurement & cverranged.
6. Clase the session ta the DM,
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= LabVIEW 20 Beta

APPLY TODAY AT
ni.com/techpreview



Stay Connected

RO ni.com/niweekcommunity
Bl facebook.com/Nationallnstruments
4 twitter.com/niglobal

O \outube.com/nationalinstruments



