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Overview

e Test Hardware Platform

e Test Soft Requi t
Modular, Reusable DAQ Platforms © _0 ware equ_'remen °
¢ Architecture Overview

Phil Rawlings - Systems Architect * Example Application
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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 Simplicityfg}
— NiTestStand, LabVIEW and Switch
Executive

— IVI Configuration
— Software Development Framework
— Test Execution Framework

Simplicity{a} Simplicity{g}
Instrumentation: General Purpose Data .
- P Instrumentation - 60V DIO
Acquisition
« NI PXle-6259: Multi-function, Multi- « NI PXI-6528: 24 In/24 Out 60V Digital
channel data acquisition 1/0

— 32 16-bit Multiplexed Analogue Inputs
(1.25MS/s - single channel, 1MS/s scanning)

— Four 16-bit Analogue Outputs (2.8 MS/s)

— 48 digital 1/0 (32 clocked lines, 10 MHz)

— 24 channel-to-channel optically isolated
sink/source inputs (+60 VDC) |

— 150 mA current drive

3 — 24 channel-to-channel isolated s
— Two 32-bit counters sink/source outputs (+60 VDC, 0-30 #’
— Analogue and Digital triggering Vrms)
— NI=DAQmXx Driver — NI'BQQimx Driver
— PXI Connection (PXI Chassis Backplane) — PXI Connection (PXI Chassis Backplane)
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Instrumentation: Other

e DC Power BET——F CIED
* Digitiser/Scope

¢ Arbitrary Waveform Generator
e DMM

* Avionics Busses

* Switching
 JTAG/Boundary Scan
* Resolver & Synchro Simulator

Simplicity{as}

Test Software Requirements

* Streamlined, Standardised Test Program
Development

* Reusable Modules

* Minimal Programming

 Standardised Test Data

» UUT Diagnostic Facilities

» Configuration Management & Traceability
e Data Analysis

Simplicity{g}

Use Case: UUT Hardware/Software
Engineer or Test Engineer

TestiExecution
Control

In-Test
Diagnostic
Displays
Interactive
Instrument
Control

Interactive
Signal'Routing

UUT Diagnostics

 UUT or Rig Diagnostics/

=)
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Mass Interconnect

¢ Virginia Panel Gemini G18
Interface

e Majority of Instrumentation
I/0 cabled directly to VP
Interface

* Test Adaptors connect to
interface for application
specific testing
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Use Case: Operator

e Run Pre-Built Test TestiModules
Programs

Module
Seguencing

i

Result Logging

i

Execution
Display

Result Display

ProductionTest
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Use Case: Test Software Developer

Development
Framework

* Develop and Debug [Smlngusﬁ |J
Test Software e

—
—

- Rapid Offline
———————— ‘ Development Instrument
Environment Simulation
- . | I
| == T - 2|
x = == Reusable Cod Debugging
3 Blocks Tools
Reuse Legacy Hardware
Code Abstraction
TestDevelopment/Debug
Simplicity{a}
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Use Case: Quality/Cl

HighLevel Data

* Production Metrics S

* Process Capability
* Gauge R&R |,

J

lard
Reports
Exportito

Industry-
Standard Tools|

Interface to
ERP/MRP
Systems

Data Management

— Simplicity{a}

Test Software Architecture (A)

Files sagem

Configuration L

Tools
Custommpplication JI mt
HardwareDrivers J

B o= il o i
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Test Software Architecture

- Data
Operator Test | | Config
. Management
Interface Seyq Files ¥ Analysiis

Configuration

TestBxecutive ‘
Tools

(CotleWtodules Sequencer) J Datzihase ‘

Code Modules SaoteEM

Hardwase(Drivers )

Y o= il -
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Test Software - Integrated Application

e Custom Application
for every product/test
program

* Code duplication
¢ |nconsistencies

-

Approach

[ Product XText =)
Product X Test

lI\ -
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Test Software Architecture (B)

g Data
Operatior Test | | Centfig
Interface Sef Files foz‘gfggm
Configutation TestExeaitive |
Tools (Coth e S: er) J D.
Cotlenvietliles J Sa@teM
HardwareDrivers )
B e i@ o= i
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Code Module Requirements

* 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)

/:ﬁn\?? tested as an individual unit
¢ Well Documented

— Simplicity{&}
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DAQ Code Module Examples

e Analogue Input
* Single Point
* Waveform

e Analogue Output
* Single Point
* Waveform

| * Digital 1/0

« Static

« Timed /
e Timi
* Generate pulse train

. Pulseu‘Measurements (Frequency, Duty Cycle, Period)

// Simplicity{a}

Test Executive

Code Vodde | RSN
Hooe oz Em—

13 Code Module 3

BCode Nodde 4 —

Code Code Code Code
Module 1 Module 2 Module 3 Module 4
Report oz
(code Mosule 3

Uﬁenm&irfaee
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Test Software Architecture

e anagmen
Confligueation Test Executive
Tools (Code Module Sequencer) N \U“f‘eﬂ
_J o
HardwarerDrivers )
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Voltage Regulator Test

*
Route Apply
Signals Power

W|tch|ng

CodeModule

‘\
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Measurement:3.299V

Single
Paint
Analogue
Input

Check
Limits

DC Power SP Analogue  Numeric LimifTest
Code Module Input
Code Module

Summary

* Make modules as flexible as possible

* Define a standard framework for calling
modules (such as a custom LabVIEW
Application or TestStand)

— Framework handles tasks that are repeated for
every application

/ohfr\\e %it Tests for Modules

‘\
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