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A Generation Method for Test Patterns with Low Power and Low Cost

WANG Ye, LIANG Feng, YAN Dan, LEI Shaochong

(School of Microelectronics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A test generation method with broadcast for built-in self-test (BIST) is proposed to
solve problems of power consumption, hardware overhead and large test data volume in chip
testing. The hardware implementation and test scheme of the method are given. Multiple single-
input change (MSIC) sequences are generated by an XOR network that combines a linear
feedback shift register (LFSR) structure with a Johnson counter. Then, the broadcast circuit
expands the MSIC sequences to broadcast-based multiple single input change (BMSIC) test
patterns that are able to fill more scan chains, so that the hardware overhead of the test pattern
generation circuit is reduced. Simulation results with ISCAS’ 89 benchmarks and a comparison
with the MSIC test pattern generation circuit shows that the proposed BMSIC test method
reduces the circuit hardware overhead about 50% with ensuring of low power consumption and
high fault coverage.
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B, Johnson [ia] #5537 £k 22 0] Xof 107 A= o 114 00 3K P
B A0 T FE AR 33X 158 BA T 48 5 0003k O A= v 8 11
i H Johnson T 47§ 1 17 50A %

A3 3AMRAERF FABHBA WM 4
W, W.,
RN fith & 5% 5 i e X
LFSR BMSIC MSIC LFSR BMSIC MSIC
S13207 638 32 3 035 750 368 4 777 960 380
S15850 534 32 2173 609 264 3451 768 272
S35932 1728 40 18 899 2 330 1757 28 027 3 040 1 876
S38417 1636 40 16 386 2 150 1 580 25 115 2 800 1639
S38584 1426 40 12 589 1 852 1229 19 556 2 400 1 260
k4 3APMR AT EAMSSE WTM {4 &
W, W
I B filh Az 25 HX ESED i3
LFSR BMSIC MSIC LFSR BMSIC MSIC
S13207 638 32 3 005 2 608 2 579 4 471 3 455 3401
S15850 534 32 2 082 1 850 1824 3153 2 368 2 391
S35932 1728 40 9 651 2 544 2 744 24 504 5920 6 187
S38417 1636 40 14 870 7 050 6 632 23 285 11 402 9 681
S38584 1426 40 12 479 10 861 10 892 17 488 14 055 13 804
k5 3AMGK AR T EG WIM AL a5t
R./% Rou/ %
e e
LFSR BMSIC MSIC LFSR BMSIC MSIC
S13207 0 75.29 87. 87 0 13. 21 14.18
S15850 0 71.97 87. 85 0 11. 14 12. 39
S35932 0 87.67 91.70 0 73. 64 71.57
S38417 0 86. 88 90. 36 0 52.59 55.40
S38584 0 85. 29 90. 24 0 12. 97 12.72

3.3 WRIFEMH
ARG 1 Fros s B 25 T AU 48 B AR AL
P ER om v LESRVA G J M &M L v EH
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Johnson 108§ A= iJF 4R I3 TR 14 57l 0 4% A
B ) B L LESR DL A 1 20 [ R 11
PR S . MR PE LFSR,MSIC.BMSIC & [ it 4=
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FHE A — AR T FEAR R A I TR B A2 0T B 21

BT IR A B2 AR 1.1 R 24 5 R 2 2
W A3 A 3 TR 2R R HR B A S 1) B 0T TR
AR R . SR JE . HKCHE Nangate 45nm T. 2
FATTHIT A LA P A S ST NS H I
BTE RS R 6 i, Ko, R %" BMSIC
SER I TE AL MSIC 2589 AU B 4r L. ik 6 Al

A5 4o TR A5 4 Bl G BT R — R B, 5 Sk (5]
MSIC J5 ¥t BMSIC 7 3 0] BRI 50 % 22 47 1 T
R TRV & 0, 4 a2 5 0 g e i L
B £, BMSIC ik n] W E 2 AT 8. I
L 0 i, B AR A 3 P 2

F 6 3 AP aK A R oy k6 @ AR JT AR b AR

Fift - 17 4 037 55/ bit J 1 5437 9 / bit LE PN Rk
RGN L R/ %
LFSR MSIC BMSIC LFSR MSIC BMSIC LFSR  MSIC  BMSIC
32 32 32 8 0 32 20 94 218 131 39.9
$13207 36 36 36 9 0 36 18 103 243 131 46. 09
10 40 40 10 0 40 16 116 271 133 50. 92
32 32 32 8 0 32 17 94 218 122 44. 04
S15850 36 36 36 9 0 36 15 103 243 122 49.79
10 40 40 10 0 40 14 116 271 127 53. 14
10 10 40 10 0 40 44 116 283 212 25. 09
S35932 18 18 48 12 0 48 36 139 325 207 36. 31
56 56 56 14 0 56 31 161 378 209 44.71
10 10 10 10 0 41 41 116 274 204 25.55
S38417 18 48 48 12 0 48 35 139 325 205 36. 92
56 56 56 14 0 56 30 161 378 206 45.5
40 40 40 10 0 40 36 116 271 190 29. 89
S38584 48 48 48 12 0 48 30 139 325 190 41.54
56 56 56 14 0 56 26 161 378 195 48. 41
L2 % ; % low switching activity [J]. IEEE Transactions on

AT —F BMSIC i &% A 57 s
g 0T 2 R A ) A S R R O R T
Jr 5. DRI HE T 0S50 O E AR R 43 06k BT AR
BMSIC W3 &% 1 1 BE e I+ T H AR 43 b7, 45 R &
B T IF 55 DK 1 TR B 408 BBCAS 658 Oy 1 ) e e 7 2
2, AR AR A A0 ZE T AR 4 B B A B Rm i
B 0 TR AR B 1 B N B L A SR H B BMISTC
ISR o8 3k A T AR B T ) P R 2
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