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Abstract

The exceedinglylarge sizeof fault dictionariesconsti-
tutesa fundamentabbstacleto their usage. We outline a
new methodto reducesignificantlythe sizeof fault dictio-
naries. The proposedmethodpartitions the testsetand a
combinedsignatue is stored for eadh partition. The new
appmoac aimsto provide high diagnosticresolutionwith
a smallnumberof combinedsignatues. The experimental
resultsshowa consideabledecreasen thestorage require-
mentof fault dictionaries.

1. Introduction

Improvementof the VLSI IC productionquality relies
fundamentallyon the reductionof the numberof defective
circuits during the circuit manufcturingprocess.Produc-
tion qualityimprovementdepend®nfaultdiagnosidor de-
terminingthe causeandlocationof the failures. Diagnosis
usegheresponsef a circuit undertestto find the physical
location of failure. Knowledgeregardingfault locationis
essentiato theimprovementof the designandmanufctur
ing process.

Diagnosisapproachegan be partitionedinto two fun-
damentalalternatves: diagnosisusing pre-computedault
dictionariesand dynamicdiagnosis [1], [13]. Diagnosis
requiresnternalknowledgeof acircuit underntest. Thefault
dictionarystoregheresponsesf acircuitto atestsetin the
presenceof faultsundera fault model. Diagnosisusinga
fault dictionarycompareghe obsenedresponsef the cir-
cuit undertestwith the pre-computedesponse thefault
dictionary Dynamicdiagnosisanalyzegherespons®f the
CUT to determinethe actualcauseof error. The typical
objectionsto the usageof fault dictionariesconsistof their
exceedinglylarge sizeandthe high computationatime re-
quiredfor dictionarycreation.However, creationof a fault
dictionary for a particularcircuit is performedonly once.
PomeranandReddy [11] showv thatonly a smallnumber

of diagnosticrunson circuit copiessuficesto compensate
for the additionalnonrecurringcomputationakostof fault
dictionary baseddiagnosisover dynamic diagnosis. The
main objectionto the usageof fault dictionariesnonethe-
lessremainstheir large sizes. Increasingeircuit sizespush
thestoragerequiremenbof faultdictionariego unacceptable
levels.

The diagnosisprocessaimsat distinguishingfault pairs.
If somefaultsexhibit the sameresponsdo atestset,they
form anequivalenceclass]imiting thediagnostiaesolution
of thetestset [1]. In orderto distinguishall possiblefault
pairs, the diagnosisprocesshasto partition all faultsinto
distinctsingletonsets.If eachtestpatternin atestsetevenly
dividesthecurrentfault partitions this goalcanbeachieved
with atestsetthatis optimalin termsof testsetsize.Since
the fault dictionary storesthe responsef the circuit to the
testsetin the presencef eachfault,decreasinghe number
of testvectorsin thetestsetleadsto smallerfaultdictionary
sizes.

We proposea methodto decreas¢he sizeof afault dic-
tionary. In the proposedmethod,no modificationto the
testpatterngeneratolis undertalen, retainingthe viability
of utilizing the proposedmethodin currentindustrial test
generatiorpractices.We usethe responsesf the CUT to
test patternsto form signatureshat partition the faultsas
evenly as possible. We subsequentlyartition the testset
to small distinct testsets,whereinone combinedresponse
for eachtest set partition is storedand high resolutionis
achievedwith the minimumnumberof partitions.

In this paper we focus on the aforementionedorob-
lem of fault dictionaries,proposea methodto reducethe
large datasetandshawv theresultsof thepresentedolution
through experiments. Section2 outlines previously pro-
posedmethoddor dictionarysizereduction.Section3 dis-
cussesisetof obsenationsthatleadto themethodproposed
in this paper Sectiond presentur dictionarycompaction
method;the suggestednethodis experimentallyevaluated
in Section5. Conclusionsredrawvn in Section6.



2. Previous Work

Diagnosisusing fault dictionariesconsistsof applying
testvectorsto the CUT and comparingthe responsesb-
sened at primary outputsto the storedresponsesn the
fault dictionaryin orderto identify faultsthat mapto the
obsenedresponse.

A full fault dictionarystoresfor eachtestvectorthere-
sponsest all outputsof the circuit in the presencef each
modeledfault. While a full fault dictionary capturesall
the availableinformation, its sizeis exceedinglylarge; in
the presenceof R primary outputs,T testvectorsand F’
faults, the size of a full fault dictionaryis O(F x T' x R).
In orderto reducethe spaceneededto storethis exceed-
ingly large data set, mary methodshave been proposed
[11], [8], [2], [3], [6]- An extensire summarycanbefound
in [12].

A pass-dil dictionary storesfor eachtest vector only
passor fail informationin the presenceof eachmodeled
fault. Although diagnosticresolutionof a pass-éil dictio-
nary lags that of a full fault dictionary, for circuits with
a large numberof primary outputs,its size, O(F' x T)), is
sharplyreducedcomparedo thatof the correspondindull
dictionary

A straightforvard compactiontechnique, industrially
populat is the detectiondictionary that storesthe outputs
of failedtestvectorsonly for eachmodeledfault, thusre-
ducingsize but retainingessentiallythe sameinformation
asafull faultdictionary Similarly a vectordictionarytyp-
ically compactghe pass-&il dictionaryby storingonly the
index of thefailing testvectorsfor eachfault. Both of these
techniquesrereviewedin [6].

PomeranandReddy [11] proposethe Compactdictio-
nary. The Compactdictionary essentiallyanalogougo a
pass-&il dictionary exhibits comperatiely increasedeso-
lution by allowing pass/&il response$o be computedon
the subsetof outputsfor sometestvectors. Theaim is to
partitionthe outputsso thatthe minimal numberof groups
is usedto achieve theresolutionof a full faultdictionary

Lavo and Larrabee [8] presenta dictionary structure,
whereinin additionto storinga pass-&il signaturethey in-
cludeoutput-compactedignaturedor eachfaultin thedic-
tionary. In the output-compactedignature eachbit indi-
cateswhethera particularoutputeverfailsunderthetestset
in the presencef the modeledfaults,addingan additional
dimensionof usefulfailing outputinformationto the pass-
fail dictionary

ChessandLarrabeeg[6] presentdictionaryorganization
basedn errorsets.Theerrorsetis a setof primaryoutputs
thatmanifesterrors.Sincedistincttestvectorsmayproduce
the sameerror setin the presencef a fault, the proposed
dictionaryorganizatiorstoregvectorset,error set)pairsfor
eachfault,removing inherentredundang in the dictionary

Pass-&il and vector dictionariesimpose the smallest
storagerequirementsut their diagnosticresolutionis typ-
ically worse. For T testvectors,[log,T'| bits are needed
to representest vectorsin the vector dictionary Conse-
quently if the numberof testvectorsthatdetectdault f; is
ni, n; * [logoT'| bits arerequiredfor fault f;. Pomeranz
andReddy [11] shaw for the circuitsin ISCAS85bench-
mark [4] thatthe sizeof vectordictionariesexceedghatof
pass-&il dictionaries.

3. Motivation

The large size and high computationatime for dictio-
nary creationconstitutethe fundamentaproblemsof fault
dictionaries. As mentionedin Sectionl1, Pomeranzand
Reddy [11] show thatthe superiorityof diagnosisusinga
faultdictionaryoverdynamicdiagnosisn termsof compu-
tationaltime becomesvidentafter only a smallnumberof
diagnosiguns. Consequentlythe mainfocusin this paper
is the remainingissueof the exceedinglylarge size of the
faultdictionaries.

While ameasuref faultresolutionis typically lostin us-
ing apass-&il dictionary thedrasticdecreasé storagecost
malesits cost-benefitradeof highly appealing.Nonethe-
less,the storagecostimplicationsof currentindustrialICs
andassociatediiagnosisproblemsprecludethe applicabil-
ity evenof pass-&il dictionariesfor large circuits. It is es-
sentialthatapproachefor furtherdrasticreductionsn dic-
tionary size be exploited, possiblyeven at the expenseof
slight fault resolutiondegradation,utilizing the samead-
vantageougradeof thatled to the adoptionof pass-éil dic-
tionariesto satisfythe stringentconstraintdmposedby the
ICs of prior generations.

Thediagnosigprocesaimsatdistinguishingall possible
pairsof faults. In orderto achieve this goal, the diagnosis
processhasto partition all faultsto distinct sets. Applica-
tion of eachtestvectorin thetestsetpartitionsthe setof in-
distinguishabldaultsto smallerequivalencesets.Formally,
thefaultsthatcontinueto be indistinguishableafterthe ap-
plication of the full testvector suite are equivalentunder
the currentlyappliedtestset [1]. In orderto provide full
resolutionfor the modeledfaults,eachfault shouldbein a
distinctequialenceclassattheendof theapplicationof the
testset.

Assuming F modeled faults in the system, at best
[logo F| testvectorssufiice to fully distinguishall faults
in the CUT. However, in practicethe numberof ATPG-
generatedest vectorsto be usedfor diagnosisis quite a
bit higherthanthe minimal theoreticalboundsfor full dis-
tinguishability of all faults as canbe seenexperimentally
by comparingthe secondandfourth columnsin Table1 for
a numberof ISCAS85benchmarkcircuits. At best,each
testvectorpartitionstheindistinguishabldault setsevenly.



Circuit | |T| | |F| | [log2F] | PIFDict. | XORed
c432 51| 524 10 0.117 0.453
c499 53| 758 10 0.352 0.453
€880 59 | 942 10 0.272 0.486

c1355 | 84| 1574 11 0.194 0.472

c1908 | 115| 1879 11 0.242 0.485
€2670 | 110 | 2747 12 0.196 0.460
c3540 | 158 | 3428 12 0.131 0.450
c5315 | 121 | 5350 13 0.154 0.475
c6288 | 34| 7744 13 0.351 0.475
c7522 | 210 | 7550 13 0.173 0.472

Average 0.219 0.469

Table 1. The fraction of detected faults per
test vector

Therefore,in orderto reachthe maximumdiagnosticres-
olution goalwith the minimum numberof testvectors,the
numberof detectedaults(1’sin thecolumnsof thepass-il
dictionary)hasto approachthe numberof undetectedaults
(O’'sin the columnsof the pass-&il dictionary)for eachtest
vector However, the fraction of faults detectedby a test
vectoris typically quite small. To sheda bit of empirical
dataon this questiongachtestvector, for example,detects
ontheaverage?21.9%of the modeledfaultsfor the circuits
in the ISCAS85benchmarksetascanbe seenin the third
columnof Tablel.

Eachnew testvector createdby ATPG targetsa fault
thathasnot hithertobeendetectedy previoustestvectors.
Thereforealthoughtherewill beoverlapsfor easy-to-detect
faultsamongthe responsesf testvectors,the overlapsin
the responsesre expectedto be fewer for hard-to-detect
faults. Sincethe detectedfaultsfor eachtest patternare
quite a bit fewer thanundetectedaultsandsincetestvec-
torstargetdistinctfaults,XORing the pass-il responsesf
varioustestvectorspromisego increasehe numberof 1's
in the new signaturethusapproachinganevendistribution
of 1's and0’s. While the bestdistribution typically is to
be achieved when partitionsneednot obey strict testvec-
tor sequenceonstraintsgven a straightforward partition-
ing approachrespectinghe actualorderof the testvector
sequencencreaseshefractionof 1'sto 46.9%for the cir-
cuitsin ISCAS850n averageascanbe obsenedin thelast
columnof Tablel.

If XORingthecolumnsof apass-&il dictionaryprovides
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Figure 1. Pass-Fail Dictionar y

abetterdistributionthanindividual columnsof the pass-éil
dictionary, thetestsetcanbe partitionedto smallertestsets
andtheresponsesf the testvectorswithin thenew smaller
testsetscanbe XORedto producea single combinedre-
sponsefor eachtestvector partition. Sincethe new com-
binedresponseprovide animproveddistribution compared
to individual testvectorresponsest is possibleto provide
high resolutionwith fewer combinedresponseshanindi-
vidualtestvectorresponses.

If thetestsetis partitionedto smallertestsetsandacom-
binedresponsés neededor eachtestvectorpartition,only
onecolumnfor eachtestvectorpartitionwill suffice in the
new dictionary Therefore the ultimategoalis theidentifi-
cationof anoptimal partitioningof testvectorsthatenable
high resolution,basedon the singlecombinedresponsédor
eachpatrtition.

4. Algorithm

In the first phaseof the algorithm, to attainthe goal of
anevendistribution, the XORedpass-il dictionaryis cre-
ated.Thenew dictionaryis very similarto the pass-&il dic-
tionary, whereineachrow representa modeledfault, f;,
andeachcolumnrepresents testvector, ¢;. In the XORed
pass-&il dictionary eachrow represents modeledfault as
in the pass-&il dictionarybut theith columnof the XORed
pass-ail dictionaryis the XOR of thefirst i columnsof the
pass-&il dictionary of the samecircuit. Formally, givena
testvectorsequencd’ =< ty,ts,...,t, >, lettheith pre-
fix of TbeT; =< t1,ts,...,t; >. Theith columnof the
pass-&il dictionaryprovidesinformationregardingwhether
the test vector, ¢;, detectsa fault. The ith column of the
XORedpass-ail dictionary, onthe otherhand,providesthe
XOR of thecolumnsin the pass-&il dictionaryfor testvec-
torsin theith prefixof T, T;. For agivenpass-&il dictionary
of a circuit with four modeledfaults, F' = { f1, f2, f3, fa}
andfour testvectors, T’ = {t1,t2,t3,ts4} shovn in Figure
1, the correspondingKORed pass-&il dictionaryis shavn
in Figure2.

The next step consistsof the creation of the distin-
guishability table, wherein each row representsa fault
pair, (f;, f;) andthe kth columnof row (f;, f;) indicates
whether f; and f; aredistinguishableghroughan XOR of
the columnsin the pass-&il dictionaryfor the testvectors
in Tk (O@t1)®0@2)® - - - ®O(tr)). In otherwords,the kth

T | Ts | T5 | Ia
Al1 111
HhlOo[1[1]o0
Hl0l0]0]1
oo 1]o0

Figure 2. XORed Pass-Fail Dictionar y
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Figure 3. Distinguishability Table

columnof row (f;, f;) of the distinguishabilitytableis 1
if the entries(f;,Ty) and (f;,T)) of an XORed pass-éil
dictionaryassumelifferentvalues. Figure 3 illustratesthe
distinguishabilitytable for the XORed pass-&il dictionary
of Figure2.

In the secondphasethe problemof finding the optimal
numberof testvector partitionsis mappedto a setcover
problem. The setcover problemconsistsof a finite setof
elementsF', anda set, S, of somesubsetof F'. The set
cover problemaimsat finding the minimal numberof ele-
mentsof S, S;, suchthatthe union of themcoversall the
elementsn F.

In the proces®f determininghe minimal numberof test
vector partitions,the fault pair set,whereineachfault pair
is representedy a row in the distinguishabilitytable, is
mappedto the set F' in the setcover problem. The fault
pairsthatcanbedistinguishedy the XOR of theresponses
of testvectorsin T; (fault pairswith 1 in the columnT; of
the distinguishabilitytable) mapto the elementsof the set
S; in the setcover problem. Therefore the minimal setof
columnsthatcoversall therowsin thedistinguishabilityta-
ble is the optimal partitioning. If the ith andjth columns,
i < j, areincludedin the minimal setwith no intervening
columnsincluded,thentestvectorst; 1, t;y2,-- -, t; forma
partition.

The NP-completenes®f the set cover problem [7]
necessitatethe consideratiorof possibly sub-optimalbut
computationally effective algorithms; a straightforvard
greedyalgorithm shavn below is usedin the experiments
we conduct:

GREEDY-SET-COVER()
U+ F
C+0
whileU # 0
doselectX € S thatmaximizesS N U|
U+U-X
C+ CU{X}
returnC'

Essentially this greedyalgorithm selectsthe columnof
the distinguishabilitytable that coversthe largestnumber
of rows and addsthis columnto the minimal set. Thenit

selectsthe next columnthat coversthe largestnumberof

rows from the remaininguncoveredrows and repeatsthis
procesauntil all rows have beencovered. For example,in

Figure3, T; andT3 cover threerows andT, andTy cover
four rows. Sincethe columnthat coversthe largestnum-
ber of rows is selectedeitherT, or Ty is placedinto the
minimal set. Sinceno priority is setin the caseof a tie,

we arbitrarily selectT; for illustration purposes.The re-
maininguncoveredfault pairsare(f,, f2) and(fs, f1). Tu

and T3 cover oneof the pairsbut Ty coversboth. Conse-
quently T} is selectedasthenext columnandsinceall rows
arecoveredthereuponthe algorithmterminates.Only two

partitions{t,t>} and{ts, t4 } sufficeto distinguishall fault
pairs,translatinginto a 50% reductionin the sizeof dictio-

nary for the examplepass-&il dictionaryof Figure1, with

four columns. Noteably the samealgorithmappliedwith-

out creatingthe XORed pass-&il tablenecessitateat least
threetestvectorsto provide the sameéevel of coverage.

5. Experimental Results

The proposednethodhasbeenappliedto all thecircuits
in ISCAS85benchmarlset. The ATALANTA testgenera-
tion tool [9] andthe HOPEfault simulationtool [10] have
beenusedfor the experiments. In the first set of experi-
ments the testpatternsaregenerateavith no utilization of
ary testcompactionmethod. The methodwe proposehas
beenappliedon the generatedestsetssubsequentlyTable
2 liststheassociatedesults;the seconccolumndenoteghe
numberof testvectorswith no testcompaction,the third
column denotesthe numberof faults, the fourth column
the numberof partitionsand the last columnthe number
of testvectorswith testcompaction.The applicationof the
methodresultsin significantimprovementascanbeseenn
Table 2, with a size reductionexceeding40% on average
and even more interestinglyexceeding60% for the larger

Circuit | |T'| | |F)| | Partitions | |CompactT|
c432 76| 524 57 52
c499 70| 758 51 53
c880 | 115 | 942 45 52

c1355 | 113 | 1574 81 85

c1908 | 187 | 1879 101 121

€c2670 | 195 | 2747 96 104

c3540 | 261 | 3428 131 153
c5315 | 222 | 5350 86 120
c6288 | 55| 7744 31 32
€c7552 | 366 | 7550 120 207

Table 2. ISCASS85 Partition Results and Com-
parison to Compacted Test Vectors



Numberof DiagnosticResolutionusing | DiagnosticResolution

Circuit | |T| |F'| | TestVectorPartitions aPass-Ril Dictionary with Partitioning
c432 52| 524 10 0.997971 0.993403
c499 | 54| 758 10 0.999495 0.997257
c880 52| 942 10 0.999598 0.996970
cl355| 86| 1574 11 0.999246 0.997274
c1908 | 121 | 1879 11 0.999418 0.997063
c2670 | 111 | 2747 12 0.997813 0.996088
c3540 | 154 | 3428 12 0.998301 0.996694
c5315 | 119 | 5350 13 0.999769 0.999083
c6288 | 32| 7744 13 0.999806 0.999555
c7552 | 207 | 7550 13 0.999564 0.998871
Average 0.999098 0.997226

Table 3. The Diagnostic Resolution of the Proposed Method

ISCAS85circuits. As typicalindustrialpracticeexploits ag-
gressvely compactiortechniquesywe have alsoappliedour
technique®n compactedectors.Theresultinghighly con-
strainedraultdistinguishabilityrelationshipsn thecompact
testsetprecludethe possibility of significantstoragereduc-
tion, particularlyin the casewhenhard-to-detectaultspre-
dominate. Yet interestingly the resultingnumberof parti-
tions is even smallerthanthe numberof testvectorsthat
would have beencreated,had compactionmethodsheen
applied,thusattainingsimultaneouslythe goalsof reduced
storageandincreasedault resolution. While a slight dete-
riorationin testapplicationtime maybe sufferedin thepro-
cessjts relative importancepalesgiventhelimited number
of diagnosisrunsperIC. To provide an example,although
thenumberof testvectorsin the compactedestset(equat-
ing the numberof columnsin the pass-éil dictionary)is
207 for the c7552benchmarlcircuit ascanbe seenin the
lastcolumnof Table2, it is 120in the proposedlictionary
createdusing the test set without compaction;the further
reductionin thedictionarysizeexceeds40%.

In the next setof experiments,jnsteadof trying to per
fectly matchthe diagnosticresolutiort of a pass-il dic-
tionary, thediagnostiaesolutionof the proposedlictionary
utilizing [log2 F'| partitionsis evaluated Table3liststhere-
sults;the secondthird andfourth columnsdenotethe num-
ber of testvectors,faultsandtestvectorpartitionsrespec-
tively, thefifth columndenoteghediagnostiaesolutionus-
ing a pass-&il dictionary andthe last column denoteshe
diagnosticesolutionusingthe proposedapproach.

An additionalsetof experiments,shovn in Table 4, is
usedto assesshe possiblediagnosticresolutionlossasa
resultof XORing for the techniquewe propose.While the
first four columnsareanalogoudo thosereportedin Table
3, the penultimatecolumnshaws the lossin diagnosticres-

1We adoptthe definitiongivenin [5], which definesdiagnostiaresolu-
tion asthetheratio of distinguishedo total fault pairs.

olution when [log, F'] partitions eachstoring the XORed
responsere employed, comparedo the generalpass-il

dictionary utilizing |T'| vectors. This diagnosticresolution
losscanbe comparedo the oneshawn in the lastcolumn,
which reportsthe ratio of the diagnosticresolutionloss of

thebest[log, F'] unalteredresponsesomparedo thoseof

thepass-il dictionaryutilizing |T'| vectors.

Whenwe look at the penultimatecolumn, we seethat
the diagnosticresolutionratio is on the average99.81%.
Theratioexceed99.9%for largecircuits,indicatingadras-
tic improvementin dictionarysizereductionfor the larger
circuits. The reductionin the numberof columnsin the
pass-&il dictionaryfrom |T'| to [log2F] is achieved with
negligible decreasen resolution. A closelook at the ex-
perimentaresultsof theindividual circuitsevincesincreas-
ingly superiorresultsasthe sizesof the circuits getlarger.
This improvementresultsfrom the fact thatasthe number
of testvectorsincreasethe possibilitiesfor differentparti-
tioningsof thetestsetincreaseln addition,sincethe num-
ber of partitionsis [log2 F'], it indicatesa drasticdecrease
in dictionarysizefor larger circuits. For example,the size
of the resultantdictionaryis 6.2% of the pass-&il dictio-
nary, a sixteen-folddecreasefor the largestcircuit in the
benchmark,c7552,while the diagnosticresolutionof the
new dictionaryis 99.93%of the pass-il dictionary, suffer-
ing aresolutionlossof lessthanathousandth.

In contrastascanbeseenfrom thelastcolumnof Table
4, 94.95%o0f diagnosticresolutionof the pass-il dictio-
naryis achiezedon averagewvhenthebest,but non-XORed,
[logo F] responseareselected.The diagnosticresolution
of thetwo simplepass-&il dictionariess close,irrespectve
of thenumberof testvectorsfor thec499andc6288bench-
markcircuits, reflectingthefactthatthefractionof detected
faultsfor eachvectoron averageis alreadycloseto aneven
distribution, ascanbe obsenedin Table1.

Experimentatesultsindicatethattheproposedpproach



Numberof DR Ratiofor DR Ratiofor

Circuit | |T| |F| | TestVectorPartitions | XORedP/FDictionary | minimal P/FDictionary
c432 52| 524 10 0.995422 0.910887
c499 | 54| 758 10 0.997761 0.982002
c880 52| 942 10 0.997370 0.960276
c1355| 86 | 1574 11 0.998026 0.976322
c1908 | 121 | 1879 11 0.997644 0.954416
€c2670 | 111 | 2747 12 0.998271 0.935137
c3540 | 154 | 3428 12 0.998390 0.879032
c5315 | 119 | 5350 13 0.999314 0.945444
c6288 | 32| 7744 13 0.999749 0.998148
c7552 | 207 | 7550 13 0.999307 0.952915
Average 0.998125 0.949458

Table 4. Comparison of the Diagnostic Resolutions

of partitioning the test set and XORing the responsesn
eachpartition promisessignificantreductionin dictionary
size, particularly for large industrial circuits, where such
improvementsaresorelyneeded.

6. Conclusion

A methodis proposedo dealwith the exceedinglylarge
sizeof thefaultdictionary Thetestvectorset,generatedy
an ATPG, is partitionedinto blocks and a combinedsig-
natureis createdfor the testvectorsin eachblock. The
schemeaims at providing high diagnosticresolutionwith
arelatively smallnumberof combinedsignatures.

Insteadof storingpass-ail informationfor eachtestvec-
tor, acombinedsignaturds storedfor eachtestvectorpar
tition. Consequentlyif high diagnosticresolutioncan be
providedwith a small numberof partitions,a considerable
decreasin thedictionarysizecanbeachieved.

An algorithmis presentedo partitionthe testvectorset
andthe pass-&il responsesf the testvectorsin eachpar
tition are XORedto provide the combinedresponsdor the
partitions.The proposednethodis appliedto thecircuitsin
the ISCAS85benchmarkset. The experimentalresultsin-
dicatethatordersof magnitudereductionsin thedictionary
sizecanbe achieved at the costof a typically insignificant
decreaseén diagnosticresolution. The enormousdecrease
in the dictionary size for the larger circuits in the experi-
mentsis highly promisingin regardsto the applicability of
the proposednethodon largeindustrialcircuits.
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