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Abstract

Testinglogic coresof a system-on-afup causesa high
testdatavolumewhich hasto be stored on the external au-
tomatictestequipemen{ATE), a high bandwidthrequire-
mentbetweerATE andthechip undertestimplyingtheneed
for high-speedATE. This paperreducegheserequirements
by reusingembeddeaoresduring testmodeas embedded
testes. Hard, firm, andsoftcoresmaybereusedsinceonly
thefunctionalityof the core in systemmodeis used.

The ITRS roadmap[3] predictsan increasingneedfor
embeddedestingsinceexternaltestersbecomeprohibitive
expensve andthe resolutionof externaltestersrelative to
the chip frequeny decreasesThis may be avoided using
embeddedesterswvhich move part of the testfunctionality
from the ATE to the chip undertest. To limit the costsfor
embeddedesterqcontainedn eachchip) the overheador
embeddedesthardwareshouldbe minimized.

The presentedmethodologyuses MIssion Logic for
EmbeddedT esting(MILET). Fig. 1 illustratesthe testar
chitectureof MILET. Insteadof usinga mediumsizedtest
accessnechanisn{TAM) from the ATE directlyto thecore
undertest(CPUin thisexample)[1], we suggesto transport
compessedestdataon a narrow TAM from the sourceto
anembeddedestercore(MPEG corein the example).The
embeddedestercoreimplementssystemfunctionality, part
of it is reusedfor patterndecompressioin testmode. At
the sametime, the coreundertest(CUT) is stimulatedby
thedecompessedestdatapropagatednawide TAM from
anembeddedestercore. Thewide TAM propagatetestre-
sponseso a compactorwhich senesaspatternsink. This
maybeasmallLFSRor anothercoreimplementingsystem
functionality (DSPin the example)[2].

To betestedusingMILET eachcoremustcomewith a
setof testpatternghardcores)or it mustbe generatedsoft
cores)by the coreintegrator We assumen this paperthat
the core undertestis purely combinationalor a pipelined
structure so the patternsmay be reorderedarbitrarily, and
additionalpatterngmaybegenerate@ndappliedto thecore
undertest.
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Figure 1. Test architecture of MILET.

MILET is ableto reducethe testdatavolumecompared
to a compacttest set, becausedeterministictest patterns
containunspecifiedits, deterministictestpatternsarecor-
relatedanddeterministidestpatternamaybereordered.

Thealgorithmsusedto encodehetestdataarebasedn
symbolic traversalof finite statemachines. Thus MILET
benefitsfrom the ongoingwork in formal verification, but
avoidsthecompleity problemssinceit solvesanoptimiza-
tion andnotadecisionproblem.

Theexperimentaresultsshav thatthevolumeof theen-
codedtestsetis betweenl% and 30% of the original test
setsfor the ISCAS85andthe combinationapart of the IS-
CASB89 benchmarks. The compressiomquality is similar
for all examinedstructuresandcomparesvell to dedicated
hardwaredecompressors.

References

[1] E.J.Marinissen)Y. Zorian,R. Kapur, T. Taylor, andL. Whet-
sel. Towardsa Standardor EmbeddedCore Test: An Exam-
ple. In Proceeding®fthelEEE InternationalTestConfeence
(ITC), pages616-627IEEE, 1999.

[2] J.RajskiandJ. Tyszer ArithmeticBuilt-In SelfTestFor Em-

beddedSystemsPrentice-Hall, 1998.
[3] SemiconductomdustryAssociation.ThelnternationalTech-

nology Roadmapfor Semiconductar (ITRS) International
SEMATECH, Austin, TX, 1999.



	Main
	DATE2001
	Front Matter
	Table of Contents
	Session Index
	Author Index


