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Abstract

As the result of enhancement of CAD, Design
Automation and manufacturing technology, it's on
the increasing complexity, integration ratio, data
signals, and pin count to IC chips. This brings
about difficulties of testing, and incresing test time.
Now One of the most cost-consuming procedure as
integration ratio increases is the testing step. In this
paper, we propose a new method, “Efficient TP(test
point) assignment algorithm” using “input grouping”.
This is helpful method to reducing test length
without losing fault coverage.

Experimental results show that proposed method
reduces test length remarkably and doesn’t miss
fault coverage, with low hardware overhead
increasing.
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Depthy(N;) = Nmber of gates between IN; and N;
(3-1)

MinDepth(N;) = min{ Depth(N,) for any primary input }
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Fig. 1. An example circuit
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InputGroup()
input: logic gate circuit, all Pls
output: PI groups
begin
find all gates(Gi) with MinDepth(Gi)=1;
number all Gis (0<i<n-1);
for i=0 to n-1
loop 1
find all Pls affecting Gi and include into IG(Gi);
find IG(Gi) which has maximum Pls in all Gis
and decide it as reference point
if reducing effect is low, then
loop 2
find the intermittent gate(Gk) which is subset of
reference point or 2nd maximum IG(Gj);
find IG(Gk) which has maximum Pls in all Gks
and include it or IG(GJj) into 2nd reference point
if reducing effect is still low then
goto loop2 for IG(Gk), next maximum IG
else
exit loop 2
end if
end loop 2
end if
end loop 1
end

a9 2. 99 253 4ndF
Fig. 2. Input grouping algorithm
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TestPointDecision()
Inputs | CUT, input groups, list of # of Pls
in input groups
Outputs : 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) < #of 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

I¥ 3 H4E ZIE 44 dundE
Fig. 3. Test point selection algorithm
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Table 1. Assignment for inputs and test points to

example circuit
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Fig .4. Application proposed BIST to example

circuit

2% 4 X 19 ¥ 2538 2 me} Y 2o
2 & Aolx 2719 HZE ¥JE Ao} A" 2
st HzE&o2 I HAE VES VB
E 28 A2 dE AEHed Hi R H2E
Ak 4 AZFE vehd Fojth FA YEuRel
H2E Azbe) @48 724 388 U =4
o8F =g A vk AgE FPEL o A |
BE 2o dis 4¥E T HEE A A R 1
} A& 89 3712 gdsgen, of W AgE 17
I

oN

e

Reference

[11 Jon Turino, "Test Economics in the 2lst

Century”, IEEE Design & Test, pp. 41-44,

® 2. 48 o4 822 BIST 43d w3y s4ds.
Table 2. Experimental results from applying
the proposed BIST implementation.

July-Sepn. 1997.

[2] Gadi Singer, "VTS 97 Keynote: The future of
Test and DFT”, IEEE Design & Test, pp.11-14,
July-Sep. 1997.

[3] Michael J. Riezenman, “Technology 1998, Test &
Measurement”, IEEE Spectrum, pp.65-63, Jan.
1998.

[4] Abramovici, Breuer, Frideman, “Digital systems
testing and testable design”, computer science
press, 1990.

[5] A. Ahmad, "Achievement of Higher Testability
Goals through the Modification of Shift
Registers in LFSR-based Testing”, Int. J.
Electronics, Vol. 82, No. 3, pp.249-260, 1997.

[6] Vishwani D. Agrawal, Sharad C. Seth, "Test
generation for VLSI chips”, computer society

press, 1988.

400 -



