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A Method on Narrowing Down Candidates of Electrical Bugs
Using Trace Buffers
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Procedure 1 Experiment(ckt,, n, res_data)

Input: ckt.,n > let ckt, be a real chip and n be the number of
its cycles
Output: res_data
ckty = ckt, > Let ckty be golden
use common pis and initial state signals between ckt, and cktq
for each FF} € FF; do
cycle 1 and simulated artificially
ckt,’ = flip FFf value of ckt,
res, trace_values = CREATEBUGGYSITUATION(ckt,’, ckty)
if res == UNSAT then
continue
end if
ckts = ckt,
assign trace_values to ckts > All primary inputs/outputs

> An electrical error injected at

and traced signals are assigned.
for i =1 to n do
for each FFi’C € FF; do
ckts’ = flip FEF of ckt,
res_data|F F][FF¥] = CHECKFEASIBILITY (ckts')
end for
end for
end for

function CREATEBUGGYSITUATION(ckt1, ckta)
for each combination of signal values do
if ckti(1) == ckt2(1) and ...and ckti(n — 1) ==
ckta(n — 1) and ckt1(n) # cktz(n) then
values of primary outputs at cycle ¢

> cktz (i) returns

return SAT, signal_values of ckty
end if
end for
return UNSAT, None
end function

function CHECKFEASIBILITY (ckt1)
if there exists a pattern of signals which statisfies condi-
tions of ckt; then
return SAT
end if
return UNSAT
end function
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Rahmani[9] Kumar[10] EBactive based on Kumar
FF cycle diff traced traced traced
circuit {EBactive} (cand-real) | {EBactive} cand | {EBactive} cand | {EBactive} cand
-1 62.6 59.7 41.8
s444 217} 0 4{1} 44.9 4{0} 47.5 4{4} 31.0
1 41.3 37.2 24.9
-1 12.1 11.9 11.9
510 6{5} 0 4{3} 7.0 4{4} 5.0 4{4} 5.0
1 1.0 0.0 0.0
-1 54.9 84.4 11.0
s526 21{7} 0 4{1} 38.1 4{0} 63.4 4{4} 13.6
1 24.2 51.5 5.3
-1 0.0 0.0 0.0
832 5{5} 0 4{4} 5.0 4{4} 5.0 4{4} 5.0
0.0 1.0 1.0

W MRS RETH 5.
FedH
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D F L FE T RAR 2 A8 0 AT &\ D Bl AR U B U 7=
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220Dy, BRINNT OMERKDAAE NS FTIEFE
BORMEDZ LS Z5.

YA IV T &> T, ez dTEBLRMNNTDED
5%7Vw7ouy x5 TRHRWIZ )y 70y ThbH
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Nz, FTORD, £V TT7ay TOVA 2 BT
LEBL[MINTOEL B AREMEEZ D, ThETIZML—A
FEEEIL VI AANSERDOAHLLTEZILONS.
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