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Abstract

State assignment has been shown to be an effective method for low power FSM de-

sign. This paper presents a new cost function targeting multi-level combinatorial logic implemen-

tation. Using whole annealing genetic algorithm, low power state codes are obtained to reduce

the switching activities and the area of the combinatorial logic, which reduce the average power of

the FSM. The proposed algorithm is tested on 25 benchmarks. Compared with published area and

power optimization algorithms, the proposed algorithm can save much more power dissipation and

has advantage on area improvement.
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2.5 T R Annealing genetic algorithm based Low Power
A= PO b o R U SR N (Y e S S e S Multi-level State Assignment).

PR ZRE V58 A T B8 R T Jay & 55 D0 e 114 B .
(o A B G R R 7 e U PR G sy s (=
A P TR A G 6004 G A 2 - 2 R 2 A
1 L 32396 2 G o A4 v AS i ™ 2B A [R) 35 PRI g BR o
DAL I 7 3 1 S B R BT A AR Bl AL 7 A Y 7 SR
5 PR E AR R R L ECR B — R g e ek g —
FEDH L 0 e 1 T AT R L4 1 AR S R
2.6 HiEHiR

JT 4 H A R A R AN R R

L. BRBCI A A, 8 5

2. T AT R I R B

3. RRESHB AR p; .

Repeat

4. T W A T T Y € AR R AT B0

5. IR kR RS NET A RN

6. A5t
7. AT ELFE Ry A Y (o R[] e S50 B B B R T R

HE R T we; ;
8. THH 5 IS BB 5
9. TR AR IS LR R /INVHE Y L DR BB AT AN AR
10, wALAEOm 15
Until Y sf ol & ik 285 K Ak
N, ERE PR Z 8 WALPMSA (Whole

3 IEHER

T =
==

AR EILCH C i P 52 BY I A
i Linux T~ GCC ML 4R 3. BEXT 25 MREEH
6~121 () MCNCO1 o U 3 A 26 20 47 D0 3K 55 3%
TR E e, 1 WALPMSA 856 K15 R 3 4
Fic. S 56 b, 38 58 SUBE R 2 50 %0, 48 58y 606, il
HERLEL N 60, i K AL AR B 150 AR, 90 46 TR
300, SR )5 . SIS AT I AR FTE AL Y Al 5. 7RI
FEAL 5w, MR i B UR R D SV, B b R
20MHz, I 3R FH 7 Sk I A5 21

T I E T B AR E B A bR B A R
B WALPMSA 43 RS 45 R 582 kR
M2 ge 45 AT T . 72 JEDI 47 4R 28 4 e
W, BT F B Ay 2 O state_assign jedi. Sf Al 250 v )
A H A E Ok 5 RS R, £ 1 5
SNFN T R AR D B AR BOCIR S S J5 L A SIS i# 47
ZEA A9 B 1 T B R T R, 3R 1E AR (area) B (Y 2
lib2 Fg 1ty 1 AR B, B AR R R QIR S 5 B 4R ]
BT TR 2R N A% 3] 1 BB T FE (power) 1) B AL
2= W,

®1 ASSHITEEREHERMINRE
JEDI] TGS POW3L7] WALPMSA
3 He, RAEL
area power/puW area power/ W area power/ W area power/pW
dk27 7 36656 240.7 37584 190. 6 35728 190. 8 32016 167.9
bbtas 6 41296 100. 4 38976 99. 0 39904 72.3 38976 100. 5
ex4 14 91872 466. 0 84448 273.8 84912 340. 8 77952 305. 6
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methods. Minimizing the transitions between FSM states can

reduce power dissipation and good state assignment can re-

duce significantly state transitions. However, area tradeoff

quired based on state assignment.

The research group has worked on this project for five
years and published 11 academic papers in IEE Proceedings of
Computer Digital Techniques, Journal of Computer Science
and Technology, Journal of Computer Aided-Design and
Graphics, and so on. The authors have proposed low power
state assignment techniques targeting two level FSM design.
partitioned based low power FSM design techniques, etc.
This work aims to solve the problem targeting power and ar-

ea optimization for multilevel FSMs,



