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Abstract

It has been shown previously that a logic circuit often contains a large number of logical paths
that need not be tested to verify the timing behavior of the circuit. For example, robust dependent
paths and functionally unsensitizable paths are known as unnecessary-to-test paths. This paper pro-
poses a method for efficiently identifying both types of paths. The proposed procedure uses local
circuit analysis to keep the run time relatively low, and relatively independent of the number of
paths in the circuit. Experimental results show that the numbers it finds are comparable, and some-
times even higher, than those found by other methods. The procedure can be applied to circuits such
as c6288 that cannot be handled by other methods.
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Fig. 1: Example circuit
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Fig. 3: Necessary assignments for PPx and PQy
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Procedure: Counting the exact number of FU paths
for every P11,
set nip (1)=0, np, (1)=0, ns (1)=0.
if I, is a b-line of b-f pairs, then
set f-lines of the b-f pairs to 5,(1),
setnp (1)=1(i.e. ns(L)=1).
else if partial path PP_starting from [ is FU, then set np (1)=1.
else set np(l)=1.
for every internal line or PO [,
us)

Xn nt(l]'), S(l,.) = L FING) -

setnp(l) = z,EF';frz(bﬁj): np, (L) = jer v
if partial path PP_starting from /, is FU, then
for every f-line set sj( 1)ofl,
setnp (L)=np, (1 )+np J,( D,
remove s 1) from S(1).
else
for every f-line set sj(lk.) of [,
if /, exists in sj(l,.)of 1, then
setnp, (L)=np (L)+np {,( 1),
remove sﬂ,) from S(1).
else if any line in .\',(l) never exists between [ and POs, then
setnp, (L)=np (I +np d( 1),
remove s]{l) from S(1,).
if I is a b-line of b-f pairs, then
for every f-line set s(1) of [,
add f-lines of the b-f pairs to s ().
if np(1)#0, then
setns (L)=ns (I)+1,
set f-lines of the b-f pairs to s, (1) where m=ns (1),
setnp, (1L)=np(l),
set np(1)=0.

The number of FU paths is Znp (I )for every PO i.

Fig. 4: Procedure for exact count of FU Paths



Procedure: Counting the approximate number of FU paths
for every P11,
if partial path PPx starting from l‘. is FU, then set np( l,.)=0‘
else set np(li)=1.
for every internal line or PO /,
if [ is an f-line, then
for every PI L
if ] and J, are a b-f pair, then set np l})=04
clse set np (L )=np( 1).
for every line {, which exists in paths from Pls to [,
if I, and J, are a b-f pair, then set np( 1)=0.

else if np(1) > IE‘;' %)”‘) , then set np,(1) = h%ﬁ%%)l") :
else set np“(lj)znp(l]).
else set np(l)= IJEF%((LIJ)').
The number of FU paths = total paths - Znp(1 ) for every PO L.

Fig. 5: Procedure for approximate count of FU Paths
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Table 1: Options investigated

path count nec. ass. _ partition
MODE_1 | approximate  simple no
MODE_2 exact simple no
MODE_3 exact extended no
MODE_4 exact extended yes
MODE_5 | approximate extended yes
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