2006 2 Feb. 2006

33 1 JOURNAL OF XIDIAN UNIVERSITY Vol.33 No.1
710071
Min_Comp.
ISCAS89
benchmark Min_Comp Golomb
Golomb Min_Comp
TP391.76 A 1001-2400 2006 01-0001-04

Study of an efficient SOC test vector compression scheme

FANG Jian-ping HAO Yue
Ministry of Edu. Key Lab. of Wide Band-gap Semiconductor Materials and Devices
Xidian Univ. Xi'an 710071 China

Abstract  Test volume is an important factor affecting the cost of the SOC Testing. In order
to reduce the cost of SOC Testing the paper proposes a method for compression/decompression
of test data that is the Min_ Comp. Based on the analysis of the different sizes of the run-length
coding the method determines the grouping of test data and it can improve the compression
ratio and reduce the test cost. Furthermore by introducing the prefix and tail flag the decoder
leads to lower hardware overhead compared with those in the references. Experiments were
performed on the ISCAS 89 bechmark circuits and the results show that the Min_Comp code
has a better compression ratio than the Golomb code. Also the decompression circuit has a low
area overhead and is easy to design.

Key Words test vector compression Huffman code Golomb code Min_Comp code

1P
SOC h.
BIST . BIST
BIST

ATPG

2005-02-25
“ 863" 2003AA1Z1130
1978-



) 33
ISCAS89  benchmark Duke K. Chakrabarty Li Lei
1
1.1

(1) (2)
(3)
(4)
(5)
4
1
Golomb
>~* _ Golomb >
. 6
2.
1.2 Min_Comp
2 m=4 Golomb 3 p=2 t=1 Min Comp
A 0 0 00 000 A, 0 00 00
1 01 001 1 01 10
2 10 010 A, 2 100 00 10000
3 11 011 3 01 10001
A, 4 10 00 1000 4 101 00 10100
5 01 1001 5 01 10101
6 10 1010 6 110 00 11000
7 11 1011 7 01 11001
A, 8 110 00 11000 8 111 00 11100
9 01 11001 9 01 11101
10 10 11010 A, 10 100100 00 10010000
11 11 11011 11 01 10010001
12 100101 00 10010100
13 01 10010101
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MinTest 6 Golomb
4
4 MinTest
Golomb ° Min_Comp
m
S510f 23754 4 14085 11206
S641f 39273 4 22250 19433
S713f 165200 16 41658 30261
S838f 76986 4 40717 28423
S953f 28208 24012
S5378¢ 164736 4 92054 71098
59234 199104 4 104111 83511
ATPG Min_Comp Golomb
5 Atalanta
5 Atalanta
Golomb ° Min_Comp
m
Ss10f 1500 4 1038 826
S641f 4806 4 2074 1743
S713f 4752 4 2056 1699
S838f 12596 4 5054 4012
S953f 5445 4 2389 1975
S5378f 122 836 4 39 665 21231
S9234 172406 4 62234 48702
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