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Abstract

This paper presents a self-checking, on-line testing and
diagnosis schemefor buslines affected by intermediate volt-
age values possibly due to bridging faults, or to different
kinds of faults affecting the bus connected units.

1 The proposedscheme

Busesare very critical componentsof integratedsys-
tems.They maybeprotectedwith respecto faultsresulting
in logical errorsusing bus dataencoding,and a bus con-
nectedchecler. However this maynot bethe casefor faults
resultingin intermediatevoltagevalues(IVVs), thatis in
voltagevaluesdifferentfrom thoseexpectedfor the fault-
free case,which may occur becauseof bridging faultsin-
volving the bus lines or differentkinds of faults affecting
thebusconnectedinits.

The schemehatwe proposefor the on-line testingand
diagnosiof IVVs is shavnin Fig. 1, whereTRC denotesa
two-rail codechecler, andCK is the systemclock.
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Figure 1. Internal organization of the pro-
posed scheme.

DET/LATCH consistsof N cells,eachmonitoringa bus
line, and capableof revealing on-line the presenceof an
IVV affecting the monitoredbus line in the time interval

duringwhich it shouldbe stablein thefault-freecase(e.qg.,
whenDV=1).

If the bus signals(Dy, ..., Dy) arefault-free, E;; =
E},,Vi (i =1, ..., N), whereE] is the complemenbf sig-
nal E;. Thereforea codevord of the two-rail codeis pro-
ducedattheoutputof DET/LATCH. Insteadjn caseof bus
IVVs possiblycompromisinghe systemcorrectoperation,
E;1 = E;» for anumberof is equalto the numberof af-
fectedlines, sothata non-cod&vord is givento the output
of DET/LATCH, whichremaindatcheduntil RES=1.

SHIFT/RASSreceivesthe 2N signalsE; ; andE; 2, and
givesto its outputsignalsEX; andEY; (i = 1, ...,N), and
(SOUT1,S0UT?2). SHIFT/FASS canbein oneof thefol-
lowing states:1) the passstate;2) the shift state. On-line
testingis performedwhile in the passstate. Diagnosisis
performedwhile in the shift state. Faults possibly affect-
ing our schemearerevealedwhile in the passor shift state.
Whenin the passstate SHIFT/FASSdirectly connects; ;
andE; » to EX; andEY ;, respectiely. Therefore,n the
fault-freecase, TRC recevvesan input codevord, and pro-
ducesanindicationof correctoperationron (ERR1,ERR2).
Insteadjn caseof buslVVs possiblycompromisinghesys-
temcorrectoperationanon-codevordis givento the TRC
inputandanerrormessagés producedon (ERR1,ERR?2).
In caseof internalfaultsaffecting our schemeanerrorin-
dicationis alsoprovidedontheseoutputs.Whenin theshift
state, SHIFT/FASS providestwo serialwordson (SOUT1,
SOUT2)which,in caseof IVVs, allow to identify thefaulty
buslines.

2 Verification and self-checkingability

As an example,we have implementedour schemecon-
sideringa standard.8um CMOS technologyandwe have
performedcorventionaland Monte Carlo electrical simu-
lations to verify the behavior of our scheme,considering
statisticalvariationsof electricalparametersip to the 15%.

As for the self-checkingability of our schemewe have
considereda set of faults (¥) composedof all possible
stuck-atstransistorstuck-onsstuck-openstesistive bridg-
ings, crosstalksdelaysandtransientsWe have verifiedthat
the functionalpart of our schemes Strongly Fault Secure
with respecto all faultse F, but few stuck-opens.
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