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Abstract

In this paper, a state assignment algorithm was proposed to reduce power consumption in
control-flow oriented finite state machines. The Markov chain model is used to reduce the switching
activities, which closely relate with dynamic power dissipation in VLSI circuits. Based on the
Markov probabilistic description model of finite state machines, the hamming distance between the
codes of neighbor states was minimized. To express the switching activities, the cost function,
which also accounts for the structure of a machine, is used. The proposed state assignment
algorithm is tested with Logic Synthesis Benchmarks, and reduced the cost up to 57.42% compared
to the Lakshmikant’'s algorithm.
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Fig. 1. State Transition Graph.
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Table 2. Comparison Lakshmikant with

MVES .
N N (cost/bit) Ho
AT o Lakshmikant| — AJgk Z'}il%
bbtas 6 6 174/3bit 123/3bit | 29.31%
dki5 4 6 2013/3bit | 1701/3bit | 155%
s8 5 7 1504/3bit | 1354/3bit | 10%
tav 4 4 24/2bit 16/2bit | 33.33%
trainll 11 14 59669/4bit | 5289%/4bit| 11.35%
bbara 10 22 2001/4bit | 2870/4bit | 1.07%
modulol2| 12 12 9174/4bit | 5004/4bit | 4545%
traind 4 4 5003/2bit | 5003/2bit | 0%
planetl 48 63 2795/6bit | 1190/6bit | 57.42%
sse 16 25 121/4bit 109/4bit | 9.1%
sand 32 46 1024/5bit | 581/5bit | 43.26%
log 17 22 27136/5bit | 13944/5bit | 43.06%
cse 16 31 4224/4bit | 2688/4bit | 364%
E 3. Lakshmikante} EMVES %ae|E

Table 3. Comparison Lakshmikant with

EMVES.

e A e P ek

bbtas 6 6 174/3bit 123/3hit | 20.31%
dkl5 4 6 2013/3bit | 1701/3bit | 155%
s8 5 7 1504/3bit | 1354/3bit | 109
tav 4 4 24/2bit 16/2bit | 33.33%
trainll 11 14 59669/4bit | 52303/5bit | 12.34%
bbara 10 22 2901/4bit | 2829/4bit | 2.48%
modulol2| 12 12 9174/4bit | 5004/4bit | 45.45%
traing 4 4 5003/2bit | 5003/2bit | 0%
planetl 48 63 279/6bit | 1190/6bit | 57.42%
sse 16 VA 121/4bit 109/4bit | 9.1%
sand 32 46 1024/5bit | 581/5hit | 43.26%
log 17 22 27136/5bit | 13944/5bit | 48.06%
cse 16 31 A224/4bit | 2688/4bit | 36.4%
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¥ 4. Lakshmikant®} MSES &7e]&
Table 4. Comparison Lakshmikant with
MSES.
O 1 o
RAas B i g 0
bbtas 6 6 174/3bit 123/3bit | 29.31%
dk15 4 6 2013/3bit | 1701/3hit | 155%
s8 5 7 1504/3bit | 1354/3bit | 10%
tav 4 4 24/2bit 16/2hit | 33.33%
trainll 11 14 59669/4bit | 51992/5hit| 12.87%
bbara 10 22 2901/4bit | 2829/4bit | 248%
modulol2) 12 12 9174/4bit | 78%/4bit | 13.94%
traind 4 4 5003/2bit | 5003/2hit | 0%
planetl | 48 63 27%/6hit | 1190/6bit | 57.42%
sse 16 PA) 121/4hbit 109/4bit | 9.1%
sand 32 46 1024/5bit | 673/5hit | 34.28%
log 17 22 27136/5hit | 13824/5bit | 49.06%
cse 16 31 4224/4bit | 2688/4bit | 364%
= 5. MVES, EMVES, MSES &38]%& H]
ol
Table 5. Comparison Between MVES,
EMVES, and MSES Algorithms.
MVES EMVES MSES
bbtas 123/3hbit 123/3bit 123/3bit
dk15 1701/3bit 1701/3bit 1701/3bit
s8 1354/3hit 1354/3bit 1354/3bit
tav 16/2bit 16/2bit 16/2bit
trainll 52896/4bit 52303/5bit * 51992/5bit
bbara 2870/4bit * 2820/4bit * 2829/4bit
modulol? | * 5004/4bit * 5004/4bit 7895/4bit
traing 5003/2bit 5003/2bit 5003/2bit
planetl 1190/6bit 1190/6bit 1190/6bit
sse 109/4bit 109/4hit 109/4bit
sand * 581/5hit * 581/5hit 673/5bit
log 13944/5bit 13%44/5hit *13824/5bit
cse 2688/4bit 2688/4bit 2688/4bit
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