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Abstract

This paper proposes a new test data compression/decompression method for SoC(Systems-on—a-Chip). The method is
based on analyzing the factors that influence test parameters: compression ratio and hardware overhead. To improve
compression ratio, the proposed method is based on Modified Statistical Coding (MSC) and Input Reduction (IR) scheme,
as well as a novel mapping and reordering algorithm proposed in a preprocessing step. Unlike previous approaches using
the CSR architecture, the proposed method is to compress original test data and decompress the compressed test data
without the CSR architecture. Therefore, the proposed method leads to better compression ratio with lower hardware
overhead than previous works. An experimental comparison on ISCAS '8 benchmark circuits validates the proposed

method.
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input_reduction()
Tp: test set
N: the number of inputs
L : the length of test sequence
i(nput_check . the queus to check whether target input is reduced previously
inti;
intj;
int k; // sequence k({0 = k = L-1)
int check;

initiatize_input_check{}:
for(i=0; i<N; i++)
i{input_checki} == UNIQUE)

v(i, K); // target input
forj=i+1; j<N; j++)

if{input_check[j] == UNIQUE)

v(j, k); / comparisan input
check = is k), v(i.K));
Iis, oompauble'funcuon mcludestheconﬂlct check function
switch(compatible_check)

case COMPATIBLE:
input_check[j} = COMPATIBLE;

case |NV COMPATIBLE:
Input Check{j] INV_COMPATIBLE;

case DONT CARE:
input_check(j] = DON'T_CARE;
break

case NI

input_ chackm UNIQUE;
break;

}

else
break;

}
}
}

a2l {, A ekst= IR(nput Reduction) X2l &
Fig. 1. The proposed IR(input Reduction)
algorithm.
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Fig. 2. The circuit under test using the IR scheme.
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Table 2. The comparison of the proposed method and
previous compression methods (%).

IR + IR +
. % | IR+SC IR+FDR
3= 27 0] Golomb 7 VIHC |MSCIR
[6] (131
5378 4 66.95 70.53 79.04 7064 | 7964
s9234 4 61.82 76.56 76.59 6715 | 76.14

513207 16 73.81 76.29 77.06 86.36 | 8.20

SI5850 | 4 | 7290 | 563 | 8714 | 7569 | 8544

38417 | 4 | 8L19 | 7982 | 8250 | 8490 | 9238

584 | 4 | 7B | 130 | 7850 | 7360 | 9353

E 3 Z & J|del =M slEdo 26
o @

Table 3. The comparison of decompression hardware
overhead for each compression method.

ge an| SC | Golomb | FDR | vmC | oo
=T [10] 6] ig! [13]
4 349 125 136
8 587 27 320 201 120
16 900 307 296
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(6] [13]
5378 4 6 4 128 4 4
$9234 4 6 4 64 4 4
s13207 16 6 16 512 16 4
515850 4 6 4 512 4 4
s3417 4 6 4 1024 4 4
$38584 4 6 4 512 4 4
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