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Abstract

Reducingheareaoverheadequired by BIST structues
canbeachievedby reconfiguringexisting hardware to per
form test related control and processingfunctions. This
work showshow the resouces required for theseopeia-
tions can be implementedn-circuit, taking advantageof
programmabldogic availablein thesystem Structuial and
functionaltestsare performedusing correlation to obtain
ipp and voyr cross-corelation signatues, and to mea-
sure gain, phase andtotal harmonicdistortion.

1. Discussion

In today's comple circuit assembliegboards,MCMs,
SOCs) different test methodsare requiredto accommo-
date specialneedsof differentfunctionalblocks. Provid-
ing BIST supportwith low areaoverhead,over the entire
productlife-cycle, is of increasingmportance.Thisis par
ticularly true for mixed-signalcircuits where both func-
tional and structuraltestsmay have to be combinedto get
aproperbalancebetweertesttime, fault coverage andper
formancecharacterization.This work addressesheseis-
suedakingadwantageof theincreasinglycommonsituation
whereblocks of reconfigurabldogic (FPGA) areavailable
to implementsystemlogic.

The circuit undertest(CUT) consistsof a dataacquisi-
tion boardcontaininga digital coreand A/D and D/A in-
terfacegogetherwith the respectie filters, which usesre-
configurablehardwareto achieve a wide applicationrange.
Structuraltestof the analoguesectiongelieson evaluating
the signaturesobtainedby cross-correlatingrower supply
({pp ) andoutputvoltage (voyr ) dynamicresponsegl].
Thesecorrelationsareperformedn the FPGAusingonebit
guantisationof the signals— the so called polarity corre-
lation. Functionaltestingis basedon measuringhe CUT’s
transferfunctiongainandphaseusingthe correlationtech-
niguedescribedn [2], thatallows alsototal harmonicdis-
tortion (THD) measurements.

Figure 1 shows golden(dottedline) andfaulty correla-
tion signaturesobtainedfor the DAC — the faults are f3
aglitch in vorr , 14 a 10% gain reduction,andf7 a 50%
degradationof the voyr Signalto noiseplus distortionra-
tio. Figure2 shows golden(dottedline) andfaulty correla-
tion signature®batainedor a SCfilter — thefaultsaref5 a
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Figure 1. DAC :pp -vopu correlation signatures.
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Figure 2. Filter :pp -vou correlation signatures.

drift of Q) from 8t0 5.6,andf8 ahalvingof fo anddoubling
of . Correlationperformsalsoa compressiorof ipp and
vouT Signatures— asinglesignatureof 16 x 12 bit values
is obsered,insteadof two responsesomprisingd096 x 12
bit valueseach.Faultsaffectingip p arealsodetectedThe
gainand phaseof thefilter could be measuredvith aner
ror of, respectiely, 0.6% and 1.2%. Phasewasmeasured
with anerror < 5% whenperformingpolarity correlation.
A THD of —30d B (4 harmonicswasobtainedor the DAC
outputvoltage.

Theresultspresentedhereinsuggesthe effectivenesof
testingby cross-correlatingp p andvoyr , evenif low res-
olution obsenationis used.It is shavn how reconfigurable
systemlogic canbeusedto performdifferentstructuraland
functionaltestoperationsandto provide in-circuit testabil-
ity overthecircuit'slyfe-cycle. Theseschemeganbeused
to testdifferentfunctional cores,allowing thusfor taking
maximumadwantageof existing resources.

References

[1] J.M. daSilva,J.S.Matos,|. M. Bell, andG. E. Taylor. Mixed
current/\oltageobsenationtowardseffective testingof analog
andmixed-signakircuits. Journal of Electronic Testing: The-
ory and Applications(JETTA), 9(1/2):75-88 August/October

1996. Speciallssueon AnalogandMixed-SignalTesting.
[2] C.ElsdenandA. J.Ley. A digital transferfunction analyser

basedon pulseratetechniquesAutomatica 5:51,1969.



	Main
	DATE2000
	Front Matter
	Table of Contents
	Session Index
	Author Index


