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Abstract

Power dissipation during test application is an emerging
problem due to yield and reliability concerns. This paper
focuses on BIST for RTL data paths and discusses testabil-
ity trade-offs in terms of test application time, BIST area
overhead and power dissipation.

It was reportedin [4] that thereis significantly higher
switchingactivity duringtestingthanduringfunctionalop-
erationandhencehigherpowerdissipation.Theaimof this
paperis to examinetestability trade-offs for built-in self-
testable(BIST) register-transferlevel (RTL) datapaths,and
basedon exhaustive experimentaldatato justify the need
for a threedimensionaltestabledesignspacewhich needs
to beconsideredwhile exploringalternativesolutions.

The experimentalvalidation flow is employed for 32
point discretecosinetransform(DCT) datapath with 60
registers,9 multipliers,and12adders.ThemodulesatRTL,
usedby the high-level synthesissystem[2], andtestregis-
tersaresynthesizedandtechnologymappedinto AMS 0.35
microntechnology[1]. Thetestlengthfor addersandmul-
tipliers is consideredT��� Tu, andrespectively T� � 4 � Tu,
whereTu

� 128for achieving 100%fault coveragefor 8 bit
datapathmodules. Figure1 shows the threedimensional
testabledesignspacefor 32 point DCT. Sinceplotting the
entire solution space( � 1023)is beyond the computational
capabilitiesof thestateof theart computingresources,the
resultshave beenobtainedby randomlygenerating33,500
BIST datapathswhich is a representative testabledesign
spaceof the entiresolutionspace.Unlike the caseof ex-
ploring only testapplicationtime andBIST areaoverhead
or only testapplicationtime andpower dissipation,theex-
plorationof thethreedimensionaldesignspaceaccountsfor
all the threeparameters:test applicationtime, BIST area
overhead,and power dissipation. The main advantageof
exploring the threedimensionaldesignspaceis that solu-
tionsequivalentin termsof BIST areaoverheadandtestap-
plicationtime (power dissipationandtestapplicationtime)
with differentvaluesin power dissipation(BIST areaover-
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Figure 1. Testable design space.

head)arenot ignored. Since,for theparticularexampleof
32 point DCT, the sizeof the solutionspaceis huge,tech-
niqueswith low computationaltime needto be developed
[3] in order to efficiently searchthe threedimensionalde-
sign space.Further, it is anticipatedthat the threedimen-
sionaltestabledesignspacepresentedin this sectionis not
valid only for BIST embeddingmethodologyfor RTL data
paths,ratherit canbe extendedto the muchmoregeneral
caseof BIST for systems-on-a-chip(SOC).
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