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Power Anayds of Comhinational Circuits Based on Transtion Entropy
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(Institute  Microdectronics, Tsinghua University , Beijing 100084, China)

Abstract:  For cortrol circuits and random logic ,sgnd conplexity evaluated by irformation entropy (or irformational energy)
had been cadcuated to edimete the power consunption of circuitsin the pagt research in the highrlevel abdract s¢ep of VLSl desgn
flow. This paper improved the edimetion accuracy for power and area cogsaof combinationd circuits a the behaviord dedgnleve with
trangtion irformetion entropy. Lots of experiments had been inplemented to prove the improved edimeation accuracy conpared to the
traditiona anaytic method. The experimenta resuitswith BENCHMARK circuits show that relative errorsof area and power egimation
have been reduced 24.3 % (12.74 %10 9.65 %) and 15.4 % (13.67 % to 11.57 %) .
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2 m=7 Ho H, MCNC 91 Benchmark
1 (
1 1)
m A B % A B % ISCAS 85 ) 2
3 2.524 - 0.9 15.6 2.345 - 0.374 32.3 1 1
4 2.446 - 0.968 15.0 2.272 0.431 28.1 , SIS
5| 2040 | 2176 | 11.8 | 2.098 | 3.247 | 19.1 3.1%.
6 2.045 3.226 10.3 2.187 4.128 15.2 24.3% ( 12. 74 %
7 1.914 7.719 7.6 2.042 9.981 10.1
9.65%) 15.4%( 13.67% 11.57 %) ,
8 1.848 16.079 6.6 1.979 20.371 8.7
9 1.818 28.358 6.9 1.944 37.152 9.2 !
( m= 7) s H1 Ho
1-item (1 64 3
2
SIS
Hw % Hw % % Hw %
cnmd2a 47 51.1 48. 4753 3.14 53. 8706 5.42 47.6725 1.43 53.7314 5.15
cmB2a 46 55 42.7623 7.04 49.6735 9.68 40.1379 12.74 48.2754 12.23
cmB5a 72 69.5 72.9036 1.26 74.3275 6.95 71.6083 0.54 73.1517 5.25

cml38a 45 45 53. 2031 18.23 59. 0713 31.27 59. 6036 32.45 64. 6047 43.57

cmi50a 83 A.1 74.2811 10.50 77.3020 17.85 74.3125 10. 47 76.7289 18. 46

cml5la 41 48.4 50. 0834 22.15 56. 2964 16.31 51.0913 24. 61 57.4187 18.63

cml52a 45 53.1 45. 5490 1.22 53. 9794 1.66 49. 4897 9.98 57. 7050 8.67

cmil62a 82 74.7 73.8217 9.97 75. 9085 1.62 72. 8466 11.16 75. 0447 0.46

cmi63a 79 76.8 71. 9405 8.4 74. 6466 2.80 70. 8291 10.34 73.6795 4.06

cmb 83 86.4 95. 8619 15.50 97.3613 12.69 94. 4896 13.84 94. 8453 9.77
decod 72 87.4 66. 1312 8.15 69. 0616 20.98 62.9234 12.61 66. 3087 24.13
9.65 11.57 12.74 13.67
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