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Abstract; In order to obtain low power consumption and high fault coverage, a new single-double input change
deterministic test pattern generator is presented based on a single input change technology and 2-bit twisted ring
counter. Firstly, unlike traditional deterministic test schemes storing the deterministic seeds, the presented scheme
saves the control signal bits in ROM. With these bits, the deterministic seeds and patterns are generated by single-
double input change. It is beneficial for power consumption and area overhead because the length of control signal
bits are just about 1/2 of deterministic seed’ s. Secondly, 2—bit down counter can reasonably filter redundant
vector, and it greatly shorten test time and reduce overall energy consumption. At last, considering different needs,
the test pattern compression algorithm and three kinds of x assignment algorithm are proposed. Experimental results
show that the average power reductions are up to 42.36% ,32.32% ,38.94% ,and the test length reductions are up to
77.6% ,86.1% ,84.3% , and then the test data storages are decreased by 79.4% ,65.2% ,68.1% , respectively.
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Tab.3 Test result comparison among 3 kinds of x specified algorithms

B A Ml B SARERE - TIFE I TIFE AL B bit

R BE om o# #83 #1 #2 #3 #l #® # # # # #oo# #
€499 41 6710 171 296 39642 17111 17057 5917 100 57.62 95 95 95 414 966 768
(432 36 559 412 506 9741 10003 11542 1742 2427 2281 127 153 127 320 400 430
C1355 4 1590 618 732 135621 49905 59 74 853 8075 81.6l 177 120 153 759 2323 2438
€880 60 1265 1300 1495 27201 27653 30439 215 2127 2036 238 226 213 5716 768 920

CI98 33 195 1587 1762 227126 187703 199621 1165 1183 11329 45 434 434 1064 1064 1226
C3540 50 3830 2907 2719 434902 337363 341725 1121 1161 12568 84 994 89 1647 1755 1572
cos8 32 463 289 384 241020 165281 208441 5206 5719 54282 1300 1601 1568 414 468 354
€752 207 28630 13859 19523 1713717 9405351258469  59.86 67.86 6446 2728 2956 3200 12190 14310 8630
C2670 233 26543 10983 8501 385995 185060 147072 1454 1685 17.12 484 412 474 12733 13090 5520
Tt TR B ™ A O REAE AR R A, DM T B AE R Bk 34 B PR BERE AN G , T35 G = B A REFE/ I K 2.
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Tab.4  Average power comparison among 3 kinds of x specified algorithms and Ref.[ 9]

R L, HEREESNn o pemsTNRe  HSEREESIL

(#1) (#) (#)
€499 87.34 59.17 32.25 100.00 -14.50 57.62 34.03
€432 27.28 17.42 36.14 24.27 11.03 22.81 16.39
C1355 145.13 85.30 41.23 80.75 44.36 81.61 43.77
C880 37.19 21.50 42.19 21.27 42.81 20.36 45.25
C1908 196.77 116.50 40.79 118.30 39.88 113.29 42.43
(C3540 195.42 112.10 42.64 116.10 40.59 125.68 35.69
C6288 845.22 520.60 38.41 571.90 32.34 542.82 35.78
C7522 101.71 59.86 41.15 67.86 33.28 64.46 36.62
C2670 43.33 14.54 66.44 16.85 61.11 17.12 60.49
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Tab.5 Test time and storage comparison among 3 kinds of x specified algorithms and Ref.[ 15 ]

IR TEAH AL bit
B H
sicts! #1 #2 #3 sicts) #1 #2 #3
€499 4756 670 171 296 2378 414 966 768
€432 1152 559 412 506 576 320 400 430
C1355 8 774 1590 618 732 4387 759 2323 2438
€880 10 320 1265 1300 1 495 5 160 576 768 920
€1908 9 966 1950 1587 1762 4983 1 064 1 064 1226
3540 23 000 3 880 2 907 2719 11 650 1 647 1755 1572
6288 3 200 463 289 384 1 600 414 468 354

C2670 75 026 26 543 10 983 8 591 37513 12 733 13 090 5520
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