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Abstract

The representative area among the ones whose cost increases as the integration ratio increases
is the test area. As the relative cost of hardware decreases, the BIST method has been focued on
as the future-oriented test method. The biggest drawback of it is the increasing test time to obtain
the acceptable fault coverage. This paper proposed a BIST implementation method to reduce the test
time. This method uses an input grouping and test point insertion method, in which the definition
of test point is different from the previous one. That is, the test points are defined on the basis of
the internal nodes which are the reference points of the input grouping and are merging points of
the grouped signals. The main algorithms in the proposed method were implemented with
C-language, and various circuits were used to apply the proposed method for experiment. The
results showed that the test time could be reduced to at most 1/2% of the pseudo-random pattern
case and the fault coverage were also increased compared with the conventional BIST method. The
relative hardware overhead of the proposed method to the circuit under test decreases as the size
of the circuit to be tested increases, and the delay overhead by the BIST utility is negligible
compared to that of the original circuit. That means, the proposed method can be applied efficiently
to large VLSI circuits,
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InputGroup()

input. logic gate circuit, all Pls
output: PI groups
begin
find all gates((;i) with MinDepth(Gi)=1;
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exit loop 2
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goto loop 2
end if
end loop 2
end if
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end
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TestPointDecision()
Inputs © CUT, input groups, list of # of Pls in input groups
Qutputs © test point set{TP)
begin
find all MPs;
for each MP;
loop 1
if MP; is HMP then
find all the inputs to MP; gate and include into TPi;
if (# of input of TPi (k) < #¢f Pls(n) in the biggest IG) then
assign k bits from n bits,
else
assign n bits to TPi inputs;
assign (k-n) bits out of n bits arbitrarily
end if
end if
end loop 1
if total number of TPs are not enough then
loop 2
find MP(TPj) which is not HMP with priority conditions;
include TPj into TP,
if total # of TPs are enough then
exit loop 2:
else
goto loop 2/
end if
end loop 2
end
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Fig. 7. Determination algorithm of test points.
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Fig. 9. Implemented Result of proposed BIST method to circuit in Fig. 4.
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Table 1. Additional I/Os for the proposed
BIST.
Name Function
TCK test clock
MODE | normal/test mode selection
SCANSEL | scan/feedback selection
SI scan input
SO scan output
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Table 2. Experimental result by applying the proposed BIST for various CUT.

cur sof Test time H/O Rel. H/O (%) Fault

TPs Coverage(%)

PRP Pmpoﬂ PRP this Org. PRP

16- bit-Adder 4| ~on ~otf 80 72 | 8372 | -1000 100
. g | oo B 47 8245 | 2051 100
Binary decoder with 2 |~ -7 241 26 | 16250 833 100
8-hit ALU 12 | 2% < | 4 60 55.04 36.36 100
52 it parity 4|~ | 65 | 50 | 27778 | -23.08 100
| c17 2]~ - |12 14| 23333 | 1660 100
c432 R 8 | 519 506 100
h €499 12 | ~on ~ylo 14 | 13| 5% | -o087 100
| 830 12 | @ ~o0 46 | 130 | ;o | -109 100
C1356 10 | ~on ~ot4 14 | 107 | 1959 | -614 100
C1908 10 | - ~oi? a1 9% | 1079 439 100
3540 13 | —® ol 122 | 16 6% | -491 100
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