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Demonstrate the prototype of an
iImplementation architecture for signals
defined by IEEE P1641 (Standard for Signal
and Test Definition)

Integrates products from Racal Instruments and
TYX Corporation

Implements IEEE P1641, ATML and IVI Signal
Interface emerging standards

Enables use of IEEE P1641 signals in high-
complexity, ATE-independent TPSs

Objective
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‘ﬂ. History

Racal and TYX participate in the development of
IEEE P1641

Racal and TYX applications support / will support the
standard

Integration prototype first demonstrated in Jan
2002; improvements:
“In-place” integration of software applications
Improves user experience and development productivity
Transfer of signal descriptions in XML format
Open architecture, ATML-compliant
Addition of automatic resource allocation services and VI

Signal Drivers
Instrument independence
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Standards

|IEEE P1641

Basic Signal Components (BSC) — building blocks
supporting the formal definition of signals

Test Signal Framework (TSF) — set of standard signal
definitions (similar to ATLAS noun definitions)

ATML
Signal descriptions
Capability descriptions
IVI Signal Interface

COM API for signal-oriented control of instruments &
signal-oriented description of instrument capabilities
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Racal hewWave

Visual design of P1641 signals

Graphical signal simulation

Signal synthesis (ARBs, DACs, synthetic instruments, ...)
Export of signal descriptions (XML, ...)

Integration with third-party applications via ActiveX

TYX TestBase

Visual design of test strategies

Execution of test procedures developed with various
programming/test languages

Storage of test results (XML, ...)
Integration with third-party applications (ex. new\Wave)
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Products

TYX Signhal Object Library (prototype)

Component library implementing IEEE P1641 signals
Usable from COM-compatible programming/test languages
Run-time Engine
Automatic resource allocation
Switch path calculation

Signal-oriented control of instruments and switches via IVI Signal
Drivers

Nov. 17, 2003 IEEE P1641 Implementation Architecture 6



‘.. Software Architecture

newWave

CDT Editor

IVI Config
Store

Nov. 17, 2003

TestBase
IDE

Test Strategy

:

TestBase
Controller
Third-party Test
IDE B Procedures
VI
Configuration —»
Server

IEEE P1641 Implementation Architecture

IVI Signal

Drivers

Racal newWave

- TYX TestBase

- TYX Signal Object Library

- Data storage component

Application component

Third-party component

IDE - Integrated Development
Environment
CDT - Custom Data Type




‘.. Software Architecture ...

=« Data flows

TestBase

newWave <> Test Strategy

IDE
CDT Editor ¢
XML Signal/ XML Signal
Description e Description Test
XML Signal Controller FEBLIE

Description \ ¢

Third-party | | Test
IDE — 7| Procedures

:

XML Test
Results

XML Requirement
Description

Signal
Parameters
(COM API)

\\
VI 3
Configuration

Server

Capability
Description
(COM API)

IVI Config
Store

Signal

IVI Signal
Drivers

Capability

XML Capability
Description

I
Driver Calls (VXIp&p, IVI-C, IVI-COM),
Instrument Commands (VISA, SCPI), etc.
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‘.. Demonstration

= Hardware configuration

Low-pass filter and
voltage limiter

uSB IEEE 488

Function IN ouT

Generator uuT

Switching
Matrix

Receiver
Fixture

External

PC Sound OuUT
Card
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Demonstration...

= hewWave integrated with TestBase through a Custom
Data Type Editor

newWave Signal

File Edit View DataRecord Project Tools Help
k4 TestBase IDE - C:\Program Files\TestBase\Samples\Projects\Test_newWave.tdd - [TP2] J
File Edit View Debug Tools Window Help 4
= B EE&E LB X | k" EHETFHFN gy AGHSIEHAL
= = W ) L
X - o "§'".|.I.|.|'.|.I.|.|‘.|.I.|.|".|\\\\\“‘\lj ;)\
=-§7 Test newwave E START = S Palette Bar 5]
[ DPs = ~ (6]0] —_—
- UuT1 z E I sl il ~odioSource
£ DPs E . +]- SignalFunction
=21 TP2 = l:l I]:II J @ Viewers
=i 4 DPs 3 AC Signal Test +- signal
1P2 E (SignalRe=ponze) .
E LI<
= L H ¥
E CH
E AN Signal Tegt |
i (ZignalResponss) |
&yt Lo
4] 4 b MY Page-1 4
2l Event Functior 4
Action : AC Signal Test
Parameter DataType Unit |Source Value
P [Meas_HI string Immediate  |OUT
teas_LO string Immediate  |OUT_GND
Stim_HI| string Immediate  |IN
Stim_L0O f Immediate ||
StimuluzSignal Signal newhw ave ) Immediate C | neww ave diagram..
—
Props  |Pys | OPWs
Teminating diagnosis ~
Outcome: 0K =
Strategies Pass: Falze hd
Procedures Dacuments Build  Debug
Ready 1141642003 E:18 PM
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‘.. Demonstration...

Graphical signal design and simulation in new\Wave

AM l Events I Signaltype> ] m Pmpenies]

Modindex  [1-0
Camier H
Inputs

=i+ SinusoidalVoltage 2.0V@500

newWave Signal

File Edit View DatsRecord Project Tools Help

b
fh)

||
iln=n
g_
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Demonstration...

= XML generation from new\Wave

File Edit View DataRecord Project Tools Help

==
8
g

Palette Bar

=1 Schemas:} ers:Shows AM modindex=1.0 SinusoidalVoltage 2.0Y¥@500

hd | |

- ;L;_ 5 A . XML l Signal Streaming ]

0.0" ?> {!~encoding="UTF-8"—>
<!- created with new\ave [http:/jwww.racalinstruments.com] by Chris Gorringe [Racal In
<I-W3C Schema generated by newWave [hitp:/fwwnw.racalinstruments.com) —>
<Signal name=""" Qut="AM24"
xmins:xsi=""http:fwwnw.w3.org/2001 XMLSchema-instance"
xsi:noNamespaceSchemalocation="C:\Program Files\Racal Instrume
<Sinusoid name="SinusoidalVoltagel 48" amplitude="2.5" frequency="5b000" />
<Sinusoid name="SinusoidalVoltage1 49" amplitude="2.0" frequency="500" />
<AM name="AMZ 4" modindex=""1.0" Carrier=""SinusoidalVoltage1 48" In="Sinus
<fSignal>

<

|

Edit

Mo Errors
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= Signal-based, UUT-oriented test strategy design in

Demonstration...

TestBase

i

AC Signal Test
(SignalRszponzs)

Input Parameter Values U UT | n S
I Action : AC Signal Test p
Farameter DataTppe Init | Source Y alue

I
AN Signal Test b |Meaz_HI ghing Immediate  |OUT
(ZignalRezponas) Meas LO string Immediate  |OUT_GMD /
Stirm_HI ghring Immediate  |IM
i Stirm_L0O gtring Immediate  |IM_GHD
StimuluzSignal Signal. newis ave Immediate | newisfave diagram... \I'
N\
Props  |Pys | 0P ] N——
signal
description
(newWave)
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Signal-based, UUT-oriented test procedure development

Demonstration...

with the Signal Object Library

" Initialize Resource Controller
Dim rc As SIGLIBLib.ResController

Set rc = New SIGLIBLiIb.ResController ]
rc.Initialize strConfigStore, strFixtures bSimulate, [...IESOUICE allocation

allocate signals

Dim inputSignal As Object

XML requirements

Set inputSignal = rc.GetSignalXML(Source, m_strXML)

Dim outputSignal As SIGLIBLi1b.Sensor_Waveform
Dim objRegParams As New RegParameters
Set outputSignal = rc.GetSignal (SENSOR, "WAVEFORM'™, objRegParams)

setup stimulus signal — XML signal description

inputSignal .SetupXML m_strXML

" connect stimulus __— signal operations

inputSignal .Connect m_strStim HI, m_strStim LO

~— .
UUT pins
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" setup sensor signal
Dim dblSampleTime As Double

dblSampleTime = 4# * (1 / 1000#)
outputSignal .Setup dblSampleTime, lviFloat NaN

Demonstration...

measure response
outputSignal .Connect m_strMeas HI, m_strMeas LO
outputSignal .Arm

Call outputSignal.Fetch(varSamples)

arrSamples = varSamples

outputSignal .Disconnect

" display response
Waveform2.ChartData = arrSamples
Waveform2.Layout

" disconnect stimulus
inputSignal .Disconnect

" reset signals

inputSignal .Reset
outputSignal .Reset
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Demonstration...

Test strategy execution in TestBase

| START
D—a:—-x—l-a:—-x-ﬂ

¥ D
| AC Signal Test &‘
| (SignalRezponzs]

AN Signal Test
(ZignalRszponzs)

i
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*AC Signal Response

% Test Waveform Response

Stimuluis Wavefarm

. Test Waveform Response

Stimulug W aveform

AM Signal Response
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Demonstration...

Instrument interchangeability

AM Signal Source - Agilent 33120A

AM Signal Source - PC sound card
s\Waveform Sensor - PC sound card

\Waveform Sensor - PC sound card

Vektrex - IVl ConfigStore Editor (ICE) - Demo mode, save disabled

Z" Vektrex - V] ConfigStore Editor (ICE) - Demo mode, save disabled [ [=1E3]

Flle Wwizards Options Help File Wizards Options Help

= S +-2 Session: FGEN1 =2 89 +- =2 Session: PC
Properties T Pioperties

-

ot Nons [Pz C— |

FC
Desaription ‘ Dssciption |

140 Fesource:  |GPIBO:10
Descriptar

1/0 Resource;
Deseriplor
Select from st [Agient332104

Select from st [P0 ~]

. Test Waveform Response g@@

=i Test Waveform Response g@@
Stimulus W aveborm

Stimulus W aveborm

B Session

B Sessio

B LogialNames 86 Sessians BT Tree
Current Config file is
C-\Program Files\IVI\Data\lviConfigurationStore xml

B LogivalNames b sessions | [BE HW Assers | B2 Tree
Current Config file is
C:\Program Files\VI\DataihviConfigurationStore xml

Using: C:%Program Filesh T estB azel 5 amplesh TPACOMAWE s newiw ave VBN wWCS_1641

Using: C:\Program Files\T estB asehS5 amples TPsACOMYWE \newhwave_YBNvCS_164)
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Conclusion

Functional contribution to the integrated solution:

new\Wave: supports graphical signal design & simulation
Provides IEEE P1641 compliance
TestBase: enables utilization of signals in high-

complexity TPSs

Supports implementation of signal measurements, fault isolation,
UUT control, operator interface, etc.

Signal Object Library and 1VI Signal Drivers:
provide ATE independence

“Guaranteeable” performance

Supports both traditional and synthetic instrumentation
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‘ﬂ. Conclusion...

Benefits

Visual design & simulation
For signal descriptions & test strategies
Simplifies development, no programming expertise required
Signal-based, UUT-oriented test specification
At test strategy & test procedure level
Provides instrument independence
Simplifies development
Favors code reuse
Support for synthetic instrumentation
Signal-oriented control is the most effective approach

Open architecture — functionality can be extended by:
Import of diagnostic strategies in standard formats (DiagML)
Storage of test results in standard formats (ATML)
Integration with third-party programming languages and test environments
Development of custom production interfaces, etc.

Standards compliance - IEEE P1641, ATML, IVI
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‘ﬁ. Conclusion...

= TYX Product Line

COTS UK COTS Uis

TRD
System

Nov. 17, 2003

TestBase

STD

Signal
Libraries

| Application

Ul: Userlnterface

STD: Signal and Test
Definitionstandard(IEEE)

SDTL: SignalDriv er
TemplateLibrary
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‘ﬂ. Conclusion...

The next-generation TPS

Makes use of test executives and various programming
languages & test environments

Enables parallel development

Favors code reuse

Offers better support for diagnostics

ATE-independent
Signal-based, UUT-oriented

Supported by software architectures where:
Multiple applications interoperate seamlessly

Enabled by component interfacing technologies (COM, Web
services, ...)

Running on interconnected computers
Using XML for data exchange

Can be implemented with existing technologies and

existing products
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