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Abstract

This paper presents a new low power BIST TPG scheme. It uses a transition monitoring window (TMW) that is
comprised of a transition monitoring window block and a MUX. When random test patterns are generated by an LFSR,
transitions of those pattems satisfy pseudo-random gaussian distribution. The proposed technique represses transitions of
patterns using a k-value which is a standard that is obtained from the distribution of TMW to observe over transitive
patterns causing high power dissipation in a scan chain. Experimental results show that the proposed BIST TPG schemes
can reduce scan transition by about 60% without performance loss in ISCAS'9 benchmark circuits that have large number
scan mnputs.

Keywords : Low Power, Built-in Self Test(BIST), Pseudo-Random Pattern.
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Table 1. Comparison between Average Pattern Transition
and (n-1)/2 in Some Benchmark Circuits.

Average Pattern | (n—1) Scan

Transition o} Inputs
s838 2277 15.5 32
s1432 36.5 36.5 74
s0234 113.6 113.5 228
s13207 334.2 334 669
s38417 817.4 817.5 1636
s38584 7253 725.5 1452
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Table 3. Number and Type of Circuit Inputs used in
the Experiment.

PI SI
s838 35 32
5953 16 29
s1196 14 18
51423 17 74
s5378 35 179
s9234 19 228
s13207 31 669
538584 12 1452
538417 28 1636
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Table 4. Result of the Experiment using Variable Size of Table 5. Comparison of the Previous Work and the
LFSR and Transition Monitoring Window. Proposed Scheme.
(@) LFSR 32 bits, TMW 16 bits _ Proposed Scheme ( when, a=1 in k-value)
Frevious Work LFSR32/TMW 16 | LFSR24/TMW12 | LFSR16/TMW8
LFSR 32 3
MW ” circuit | TR% | FC |TR.%:| FC |TR%;| FC |TRi% | EC
o 5 3 - 838 | 331 | 8002 | 526 | 9805 | 596 | 9772 | 663 | 97.62
kvalee 1 e T Fc | TRy | FC | TRGw | FC | TR | EC 953 | 345 | 9616 | 515 | 9553 | 588 | 9561 | 659 | 0504
s5378 | 251 [07.30| 38.5 [96.30[ 55.2 |05.70| 652 | 9353 s11% | 204 | 9533 | 83 ) 9625 | 538 | 9631 | &3 | 9671
s9234 | 253 |8334( 420 (8721 614 {86.40| 77.7 |83.25 423 | 309 | 9842 | 530 | 9828 | 629 | WA | 688 | 817
s13207 | 255 [97.10| 435 |96.32| 629 [9531| 794 | 92.41 s5378 | 27.0 | 9874 | 552 | 9570 | 553 | 9511 | 652 | 95.04
$38417 | 26.4 10437 | 43.7 [94.25| 63.3 [93.53| 783 | 91.51 9234 | 349 | 9178 | 614 | 364 | 644 | 8617 | 685 | 8624
§38584 | 254 |od.04 | 42.2 19421 604 10384] 75.5 | 92.36
(b) LFSR 24 bits, TMW 12 bits reduction) =2 P44 Helol H&& Avsta, FC
(fault coverage) 352 1% HEES 9n|gith. A3
LFSR 2 At & 5 o] el AHEH A ko] Dz
— — 5 FE 94 ol F9 kovaluee] o = 19 H(FL
k-value TR(%)| FC |TR%)| FC |TR@%)| FC | TR%)| FC Ao A F) oF 60968 %9 Mol Fag Kol
$5378 | 225 197.511 407 [96.42| 553 [95.11] 78.5 |93.23 g A& Hle 7Y Hof HHo| & &+ 3l
$9234 | 22.1 [88.53| 42.2 |86.31| 644 [86.17 | 82.5 | 8327 4 A& HIE B o =1 FHoZ 3o
s13207 | 232 |97.25] 425 | 96.72] 624 {95.35] 80.6 | 92.28 a=09 0 uF &4 sto] vlnd AA e}
s [ o[ o0 [ o[on el oo SO0 oI kovalues) 27174 AF ol 2w elasi
ol #7h ] ol nd@e] 3 WErt o 2A A4
(c) LFSR 16 bits, TMW 8 bits HoA7l W&ot
TSR " F 5% o]zl Aetd wAoA ALEH 3REE o
TMW 8 2310 B =24 Aotsls Yo AFste] A
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s9234 | 17.5 |88.74 | 41.1 |87.25]| 68.5 [86.24] 8385 | 83.16 213 1:’_ ZE2Z BE3lo AP 340 BolA & 4
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A
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