CHAITS R =2 X|
A78, A3 (20083 6¥)
pp-95—99

A A A ASHE 9T 2 AW A9 4
$4 taez

A Minimal Resource High-Level. Synthesis Algorithm for Low Power Design Automation
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Abstract

This paper proposes a new minimal resource high-level synthesis algorithm for low power design automation. The proposed
algorithm executes an efficient approach to minimize the power consumption of the functional units in a circuit during the high
level synthesis. In this paper, we visit all control steps one by one to reduce the switching activity in CDFG. The register
sharing algorithm determines the minimum register after the life time analysis of all variable. According to property of input
signal for functional unit, the proposed method visits all control step one by one and determines the resource allocation with
minimal power consumption at each control step in a greedy fashion.

The effect of the proposed algorithm has been proved through various filter benchmark to adopt a new scheduling and
allocation algorithm considering the low power.

Key words: Low-power, automation, algorithm, register, synthesis

97w 200535 AR diEa A Aol gste} ATHAS

A7 MRS ARESE 25

#*

t =2315Y 20083 5€ 304
T =AM c 2008 69 2¥

T AAEAY . 20083 69 16Y



A M2 MA KSEHE 98 =

L

L A—] =

F2oll FHojEo] T3t e tAd A|&H
o] Fuiglel g 87t #5383 HJAoh 539,
& AR AN 27|V FHI HES T
g 24E AAee viEE %L A4 3=27)
ARSE Ao Ay o vysiA HAqd 1
& 3= i vEe Yo

25 E A% A8 A" 244 ¥
K440 a5l Ut} [14). 28y HIZ7HA| & o]
27 ‘:121"’3 AV‘E#J«] AA o
o S7ter A%
dol 48 Fol Lo, 49 FEANS A
3 2ve AYe] A A7} TIFHT L
o2 CMOS HEo|x e AFH A m:gq
0108 A% FF(switching activity), 742 HHF
(leakage curtent), ¥ 3] 2 2 F(short-circuit current)%
of gain, olE F A FA 9% FE &%
7 ek 90% oo VY & vlFE& AA$
[5-10].

£ =29ME CMOS 329 HjojEle] 293
$xo] PG WE A% A £40] glore,
A Ag 32 Al oM Hie 29 &
< 3183t Aol T8¢ HAoE A g3t} £
A g dAE A8 38 AL #Ha, 293 F
o] Ha8 5 5P A WL Atz g
o, A AY HA AF3E A% AER FH& A
29 g9 A ExEEe Abeith Alqkd
GUYSL 49 #d g F<oll 7% FAAe
A HYE HAaFsH] A% SEHYU HE 4
2 A3t & =59 742 dud 2ok 2%

A A Y Ha A A9 49 & Slg

Ad 2A2HY £ Ad &7 GuES A¢3)
3, 330 e A 2 1Es F3 719 HolH
A Al A AYE e ALEE ”1598}
o A8 Z&s HolW, nfAY 4FddA = 2E
Z 7Y Ut

Ay Ahnol Yo A9
ojt}, of7|M 29

CMOS 3594 5
A &, vAAT HIZ IR

% %ﬁ 1 TE R}Zlﬁhﬂr CMOS Al°|EdA &K
, N
POWER = ~— C;V e 7 (1)

o] 7] CLL load 7]HAE A, VDDE 53,
T FE8F7], N& 28 F7vlth AlolEdXA Y
Hol 7, & 29A &9 & oujsith 3=
Z ()Y Ao 2HE NE Eojv A HE 1=

B =5oA A¢tst ¢S VHDLE ¥
o2 wo} =7+ &9l CDFG(Control Data Flow
Graph)S A4 :__m. AAE CDFGE  # #(shut
BE03 AHARE A @
33t o] AAHAHE A

VHDL Description

INTERCONNECTION
B rerrred. |

%*EEI"
<Fig. 1> The minimal resource high-level synthesis
algorithm for low power
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<Table 1> The switching activity for benchmark

circuits
Filter s Perf. Energy Red
examples SA SA (%)
1 52 29 44.2
2 52 29 44.2
Elliptic 3 54 33 38.8
4 68 37 45.5
5 62 34 45.1
6 44 25 43.1
1 83 59 28.9
2 110 80 27.2
FIR 3 116 81 30.1
4 125 72 424
5 129 88 31.7
6 122 79 35.2
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<Fig. 5> The switching activity graph fo r benchmarks
circuits

v. 2 £

2 ERAE A2 A A 49 A T4
g AA2E 2A2Y § A FY Fag

£ CDFGOlA #H4 71&& 9]

g3 297 BFE A28 A 48 2%
22 7R dA2Ee FHt 75 AW
49 8 R S AuAe de 2]
Mg A ASE R} BBE FUSAE £,
e A B EAO )F AuRe) Al A
2 4] A% BEHA A2 PA L AP
itk 223 B WAEE 8L T3 AL
A 2 Hd A4d 2AZY 2 A9 TF Que
Z9 EEHE AFIA

4 A7RAZE A AY 2429 2 IY
YuEe ERE A4 shoele] ¥ 2 vl
92 5% 5, ANFA YA N2e THIE
Ao) Aas|olof STk

Al

B AFE 200595 MEdigin |7d x) o
o5l ATHUS

098 PrRTSYZ=FN

738, M32(2008H 69)



N MY M KS3E 93 =

A x}s,q AI-_?.| aﬂtﬂl SEA4 %EEI?:%

= L]

223

[1] A. Chandrakasan, S. Sheng, and R. Brodersen,
"Low-power CMOS digital design,” J. Solid-State
Circuits, vol. 27, no. 4, pp. 473-484, April 1992.

[2] R. Hartley, “"Behavioral to Sstructural translation
in a bit-serial silicon compiler,” IEEE Trans.
Computer Aided Design, vol. 7. no. 8, pp.
877-886, Aug. 1988.

[3] A. Ghosh, "Estimation of average switching
activity in combination and sequential circuits”,
Proc. 29th Design Automation Conf, pp.
253-259, June 1992.

[4] A. Chandrakasan and R. Brodersen, “Minimizing
power consumption in digital CMOS circuits,”
IEEE Proc., vol. 83, no. 4, pp. 498-523, April
1996.

[5] J. Chang, "Register allocation and binding for low

power,” Proc. 32nd Design Automation Conf, pp.
29-35, June 1995.

[6] R. Martin, “Power-profiler: optimizing ASICs
power consumption at the behavioral level,”
Proc. 32nd Design Automation Conf., pp. 42-47,
June 1995.

[71 A. Chandarksan, M. Potkonjak, and J Rabaey,
"HYPER-LP: A system for power minimization
using architecture transformation,” Proc. 1992
IEEF/ACM Int. Conf. on Computer-Aided Design,
pp. 300-303, Nov. 1992.

(8] P. Landman, "Power estimation of high-level

i

synthesis,” Proc. European Design Automation
Conf., pp. 361-366, Feb. 1993.

[9] L. G. Raghunathan, A Jha, and N. K Dey,
"Power management in high-level synthesis,”
IEEE Trans. Very Large Scale Integration (VLSI)
Systems, vol. 7, no. 1, pp. 7-15, March 1999.

[10] G. Borriello and E. Detjens, “High-level

synthesis: cutrent status and future prospects,”
Proc. Circuits Systems and Signal Processing,

vol. 14, no. 3, pp. 351, July 1995.

21 %] (Chi-Ho Lin)

1985 Frfuista TSt AAbg e FEAL

1987'd tFuistul st FHAHCAD AF)

1996 FrFuisial st FSUAHCAD A F)

1992\~ @A Al st AFEEH i

<FHAE} 1 SOC CAD, ASIC A4, CAD ¥¢ile]E, SOC 47, RTOS R HAE =5

Vol.7 No.3(2008. 6)

The Journal of Korean Institute of Intelligent Transport Systems 99



