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Modular Mixed-Signal Test Platform

* Hardware e
— Integrated PXI & LXI Instrumentation
* Power, Switching, 100MS/s Analogue
1/0, High-Speed Digital & Boundary
Scan, Communication Busses
— Virginia Panel Mass Interconnect

— Self-Test/Diagnostic Adaptor

* Software Simplicity{&}
— Nl TestStand, LabVIEW and Switch
Executive

IVI Configuration
— Software Development Framework
— Test Execution Framework

Simplici‘ry@‘

Simplici‘[y@

Layered Architecture
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. - B B 1] Device I/O
Test Management (TestStand) { B = o
Requil N ment (Telelogic/IBM DOORS) . "
pPsuU1l NI PXI-4110: 3 channel PSU (+6,+20,-20) PXI
Test Modules (LabVIEW) PSU2 Agilent 6700B: 4 Channel Modular PSU (+5, +35, +20, +20) LXI
PsU3 Agilent 5766A: 40V/38A PSU LXI
M ol G e S s DMM1 NI PXI-4072: 6.5 Digit DMM with LCR Meter PXI
I MAX J ‘ VI Drivers ‘ I Vendor Tools ‘ SCOPE1 NI PXle-5122: 100MS/s 14-bit 2 channel Digitiser PXle
{' /0 Dri J AWG1 NI PXI-5421: 100MS/s 16-bit Arbitrary Waveform Generator PXI
rivers
/ RESOLVER1  North Atlantic Instruments cPCI-75DS1: 2 Channel Resolver cPCl
Simulator
[ Bus Interfaces (PXI, LX|, GPIB, USB) ] AMP1 Pickering 41-650: 5 Channel Programmable Gain Amplifier cPCl
DIo1 NI PXI-6528: 24 In/24 Out 60V Digital 1/0 PXI
, — g DAQ1 NI PXle-6259: Multi-function, Multi-channel data acquisition ~ PXle
71 L= v - o
3 e TIMING1 NI PXI-6682: Timing & Synchronisation PXI
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( Bus Interfaces (P!, X, GPIB, UsB) ] S
(o) [omonen ) [ovesertosn ) Measurement &

(P @51 Device I/O
[Aliss ___| Physical Device /instrument _______Jous _|

SPDT1 Pickering 40-131-201: 26 General Purpose SPDT Relays cPCl
LFMATRIX1  Pickering 40-562-022-88x4: High density Switch Matrix cPCl
HFMATRIX1  Pickering 40-726-511-L: High Frequency Switch Matrix cPCl

GE Fanuc cPCI-100A-FP Carrier Card cPCl

GE Fanuc/Condor IP-429HD-22: ARINC 429 - 2x Tx 2x Rx
GE Fanuc/Condor IP-D1553: MIL-STD-1553 — 2 Channel, Single

Function

NI PXI-8431/8: 8 RS-422/485 Ports PXI
NI PXI-8432/4: 4 RS-232 Ports PXI
Goepel PXI-1149: 4 Tap JTAG Controller PXI
Goepel PXI-5396: 96 Channel JTAG DIO PXI
Goepel PXI-5396: 96 Channel JTAG DIO PXI
Goepel PXI-5396: 96 Channel JTAG DIO PXI
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Control Services

* IVI: Interchangeable Virtual Instruments
— Benefits:
* Consistency
* Simulation -
* Range Checking WW‘
 Coercion Checking ] B
* State Caching
*_Interchangeability

— Maintained by IVl Foundation consortium

Simplivity{i}
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IVI Configuration — Obsolescence Example

Logical Name: IVI_SPDT1

7

Test Software written using IVI Switch Class Driver,
referencing only logical name.
Logical Name can be assigned to a Driver Session.

Driver Session:

Hardware Asset: VISA_SPDT1
Software Module: xSwitch
Driver Setup: Model :  ABCD;

Driver Session:
Hardware Asset: DAQmx_SPDT1
Software Module: niSwitch

Driver Setup: Topology : 2570/40-SPDT;

Ry

Software Module: xSwitch_32.dll

1/0 Library: NI VISA

Ly

Software Module: niSwitch_32.dll

1/0 Library: NI DAQmx

S

NI PXI-2570

Manufacturer X; '

ABCD
o

v
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Test Modules (LabVIEW & C#)

Test Modules

* Single-function (high-cohesion)

— Related “single-functions” can be grouped together

for convenience

— Function selected by module input parameter

* Not linked to functionality of another module
(loosely-coupled)

* Uses IVI or other hardware abstraction where

possible

* Can be tested as an individual unit

* Well Documented
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Test Executive

Test Executive (TestStand) }
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Test Executive
Example: Relay Test

e
Control J L <o

B! Disconnect Al Relays (Setto N/C)
ot Set PSU'to 5V
I8 Set Relay 2to N/O

i Connect SPDT Bus 2to DMM.

[ Configure DMM for DC Vottage PSU: PSUL
" Voltage: 5V
Current Limit: 0.1A

Module: SPDT1
Connect: no2->com2

Module: LFMATRIX1
Connect: x1->y1->x80

[ Read SPDT Bus 2
[ Check SPDT Bus 2 (Power Cornected)
IR Refay & N/C > COM {Disconnect)

[B] Check SPDT Bus 2 (Power Disconnected)

Measurement: 5.21V

DMM

Control
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Requirements Management
(Telelogic/IBM DOORS)

} Requirements

Maintain requirements in DOORS to ensure regulatory and
standards compliance

Trace requirements to software using NI Requirements
Gateway

Load test limit data at runtime from DOORS

Configuration Management
(Serena Dimensions CM)

J Configuration

Manage software changes
* Version History
¢ UnitTest Results
Control software development, testing and release processes
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