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Abstract

Testinglogic coresof a system-on-a-chip causesa high
testdatavolumewhich hasto bestoredon theexternalau-
tomatic testequipement(ATE), a high bandwidthrequire-
mentbetweenATEandthechipundertestimplyingtheneed
for high-speedATE.Thispaperreducestheserequirements
by reusingembeddedcoresduring testmodeas embedded
testers. Hard, firm, andsoftcoresmaybereused,sinceonly
thefunctionalityof thecore in systemmodeis used.

The ITRS roadmap[3] predictsan increasingneedfor
embeddedtestingsinceexternaltestersbecomeprohibitive
expensive andthe resolutionof external testersrelative to
the chip frequency decreases.This may be avoidedusing
embeddedtesterswhich move partof the testfunctionality
from theATE to thechip undertest. To limit the costsfor
embeddedtesters(containedin eachchip) theoverheadfor
embeddedtesthardwareshouldbeminimized.

The presentedmethodologyuses MIssion Logic for
EmbeddedTesting(MILET). Fig. 1 illustratesthe testar-
chitectureof MILET. Insteadof usinga mediumsizedtest
accessmechanism(TAM) from theATE directly to thecore
undertest(CPUin thisexample)[1], wesuggestto transport
compressedtestdataon a narrow TAM from thesourceto
anembeddedtestercore(MPEGcorein theexample).The
embeddedtestercoreimplementssystemfunctionality, part
of it is reusedfor patterndecompressionin testmode. At
the sametime, the coreundertest (CUT) is stimulatedby
thedecompressedtestdatapropagatedonawideTAM from
anembeddedtestercore.ThewideTAM propagatestestre-
sponsesto a compactor, which servesaspatternsink. This
maybeasmallLFSRor anothercoreimplementingsystem
functionality(DSPin theexample)[2].

To be testedusingMILET eachcoremustcomewith a
setof testpatterns(hardcores)or it mustbegenerated(soft
cores)by thecoreintegrator. We assumein this paperthat
the coreundertest is purely combinationalor a pipelined
structure,so the patternsmay be reorderedarbitrarily, and
additionalpatternsmaybegeneratedandappliedto thecore
undertest.
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Figure 1. Test architecture of MILET.

MILET is ableto reducethetestdatavolumecompared
to a compacttest set, becausedeterministictest patterns
containunspecifiedbits, deterministictestpatternsarecor-
relatedanddeterministictestpatternsmaybereordered.

Thealgorithmsusedto encodethetestdataarebasedon
symbolic traversalof finite statemachines.ThusMILET
benefitsfrom the ongoingwork in formal verification,but
avoidsthecomplexity problemssinceit solvesanoptimiza-
tion andnot a decisionproblem.

Theexperimentalresultsshow thatthevolumeof theen-
codedtestset is between1% and30% of the original test
setsfor theISCAS85andthecombinationalpartof theIS-
CAS89 benchmarks. The compressionquality is similar
for all examinedstructuresandcompareswell to dedicated
hardwaredecompressors.
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