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ABSTRACT

This paper proposes an efficient test wrapper design that reduces overall test time in multi-core SoC. After
initial local wrapper solution sets for all the cores are determined using well-known Combine algorithm, proposed
algorithm selects a dominant core which consumes the longest test time in multi-core SoC. Then, the wrapper
characteristics in the number of TAM wires and the test time for other cores are adjusted based on test time of
the dominant core. For some specific cores, the number of TAM wires can be reduced by increasing its test time
for design space exploration purposes. These modified wrapper characteristics are added to the previous wrapper
solution set. By expanding previous local wrapper solution set to global wrapper solution set, overall test time for
Multi-core SoC can be reduced by an efficient test scheduler. Effectiveness of the proposed wrapper is verified
on ITC’02 benchmark circuits using B*-tree based test scheduler. Our experimental results show that the test time

is reduced by an average of 4.7% when compared to that of employing previous wrappers.
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E 1. LPT, FFD ¥12]%9] pseudo =
Table 1. Pseudo code of LPT, FFD algorithm
LPT() // LPT algorithm
// m: number of TAM wires
/| y: number of scan chains
/I L(S)): length of scan chain .5
/I W.: TAM wire

(assumes m<y)
sort S, such that L(.5}) ZL(SZ)—L(Sy);
for(i=1; i<m; i++) W, = 5,
for(i=m+1; i<y; i++)
select K& {jIL(W)) = min, -, -, L(W)}
W, = W US;

return Max, -, -, L(W,);

FFD(C) /| FFD algorithm
/| C: constraint
sort .5; such that L(.5)) = L(SZ)—L(Sy);
=L
for(i=1; i <y; i++)
while(1)
if(L( W)+L(S) = O);
W= WU S
continue;
else
jtts

>

return max(j| VVj;éO);

E 2. Combine ¢w2]&2] pseudo T=
Table 2. Pseudo code of Combine algorithm

Combine() // Combine algorithm
A= E—; X=LPT():

7—1
if X<1.5-A

then Cp=X;

4 1
Crmax(X[(5 =5 ), 51, A);

i=Cp;
while i<, A FFD()>m
i=i+1;
return FFD solution
else

then return LPT solution
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E 3. ITC'02 Wlx|nt= 3| 2of| digt 8l~E A7k 7} BlaL # cycles)
Table 3. Comparison of test time for ITC’02 benchmark circuits (# cycles)

ITC 02 . Combine'" . . Proposed . Comparison (%)
(for different # TAM wires) (for different # TAM wires)

Benchmarks

16 32 48 64 16 32 48 64 16 32 | 48 | 64
D695 39,094 19,575 13,513 9,786 37,797 18,922 12,881 9,303 34| -35|-49|-52
P22810 434,233 214580 148,096 | 114,252 | 418,847 206860 142,396 | 108,847 | -3.7 | -3.7 | -4.0 | -5.0
P34392 926,293 539,133 539,133 | 539,133 | 892,744 516,811 516,811 | 516,811 | -3.8 | 43 | -4.3 | -4.3
P93791 1,764,246 | 881,191 603,484 | 447,723 | 1,690,990 | 834,392 572,117 | 421,422 | -43 | -56 | -5.5 | -6.2
U226 13,200 8,003 5,280 5,280 12,882 7,692 5,064 5,064 25| -41]|-43|-43
A586710 322,199,22 | 169,556,10 | 126,829,78 | 947,644,7 | 30,124,287 | 15,866,452 | 11,736,009 | 8,739,081 | -7.0 | -6.9 | -8.1 | -8.4
G1023 29,467 15,149 14,646 14,646 28,596 14,477 14,036 14,036 | -3.0 | -4.6 | 43 | 43
F2126 346,530 331,981 331,981 | 331,981 | 329,092 318,962 318962 318,962 | -53 | 4.1 | 4.1 | 4.1
D281 7,031 3,887 3,887 3,387 6,827 3,759 3,759 3,759 3.0 |-34|-34|-34
T512505 10,398,980 | 5,202,826 | 5,176,136 | 5,176,136 | 9,876,860 | 4,887,389 | 4,840,971 |4,840,929 | -53 | -6.5 | -6.9 | -6.9
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