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Optimal Clock Period Selection Algorithm for
Low Power Register Transfer Level Design
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Abstract

We proposed a optimal clock period selection algorithm for low power Register Transfer
Level design. The proposed algorithm use the way of maintaining the throughput by
reducing supply voltage after improve the system performance in order to minimize the
power consumption. In this paper, it select the low power to use pipeline in the
transformation of architecture. Also, the proposed algorithm is important the clock period
selection in order to maximize the resource sharing. however, it execute the optimal clock
period selection algorithm. The experiment result is to get the same result AR and HAL
filter on the high level benchmark and to reduce in the case of two pipe stage 10.5% and
three pipe stage as many as 33.4%.

» Keyword @ XZY, X Z¥ F7| M8 ¢uels, djoj=ajel, iXiAE M ciA

* AR SN JREAMY s “ Hzgea dxped ws
¥ 2 o7 Heylay - S#RTANC XY BFHSD YEENITHE o Ko o3 Heluch



112 i 7 FElEmAE /L2003, 12))

VLSI Az 2 A4 71&e] w3 H2 Fuld AFE
o} B A 2Hle) avt G5l gt 329 U &4
o} A 4w s st o] wdE, nYHE A
o ARG 329 AL FAl Fag AA AR B3
& =Qict. olol) wel AAY 2 GARES] B A
T2y $deiA AP a gled A F §497], A9 &
B & A2 ol Aol Rasm Ir1)(2).

dPAoR CMOS 329 APHA AY Lr9
ez A3 LF(switching AR
(leakage current), H3 2 A F(short~circuit current)
T o5, ol F 2944 T oA AY At
90% ol4o= 71 & u3-& AR)3H3)(5). CMOS #
2aAE Holee ~94 FRo] WA % 4T AY
#do] glemg, A #Y 2 HA oA Aol 29
F 2L 88k o] $2% FHoE Hgdrh A
A AY dAE A48 F5 AL FL, 29 F2e9 F
23l 58 5 48 /X A $ & ARl ok &
Mz AFFRo| Aol FF ALl AFgol visicle &
AR 37 A zhe & A8 AAE 298 5 ok
A9 ojul FF AYY a2 s NA AL FRE
o} old ojfZ QI8 AY HAE 8 A7 WE pES
o83l 329 AFE U F 9 HE A W&
kA S MY P el dgE e &3 A
ol VLSI AdAlA F mziAate 4% 2 ulE A8y
BAo|t. W eyl FAEA Alx®l, 24 ¥ v
teg 7|22 3 Hev|to] AF Fulf d23da g
A AFES] dge FHss 79t EE FUE
BAEE &9 ALt B3g 7Rt oplat A Ay
AHE 8730 FAExow AP 3UE 2¥Y VLSI
AAA A Rez Hu ok tAE CMOS VLSI
9] A HY 2Re g g Ao E mHdEn

activity),

PDZZ TiCiVdefs .............................. (0

A7l T.,&  #Ho Hol  FA%(transition
activity), & 3t=dlol f9 1 o did 294 HAS
I f ' R T w3l

1
F Ve 3ddAdt 2

ZolH zeldn gldh w2 #2ele Hx 2 (pass
logic), ¥E] A#l&=2& (multi-threshold logic), 18]
I adiabatic logic circuit(6) $o} AHE=1 LSI o}7lE)
A Me W (parallel), To]ZeRl(pipeline), 293
NAE  Z2(switching capacitance  reduction),
algorithm ¥ 22]3 319 #el(power management)
o W Bol A4E1 Uk %38 compilation, 2HFE
Y, A 2L Tk Y 7 = AY P
A 7lodstz ik ol o7 R WY F ollelA ¥
Bl 23 AY scaling WAL HYE] E ZAE e}
doh B =R AL A& olo] 24dME ARY 4
Ax8 g dA AAE AT A 2 3] M9 gas
5 71gsln, 3eiMe 239 ¢aelEs EUE Uit
dxel2E 53 gulEe EeAS HoH. rgez
ZES et

I, A8 X2 S oA HdAS

et 5N 22 37| MY FDelS

2 =Bt dA2H A% UA A4S 99 29 &
7l Nd LuelEe Agkdch WA v BAL Azsjet
£ ouge A2se 4% N e AYe B3l
AelRE 4N ez so|zaele o|gdN 4
5¢ Aoz @ H 4v WYL Fole YA AU
g =3 A4 2HE HU2 ] 99 2Y 7] Qo]
Zasi. CMOS AelEe] AN T, & thes} ol
Fol2}

T ,= CrVa _ CrVa

I T ORw/ LYV = V)2

= (2}



AHE galay dE

-

A AAE g 44 2 7] dmeld

113

-
1)

>,
)

A7l C, & AlE AALH v #HAF V
= threshold voltage, ke ¥49Z ¥4 We L& E
A zElel £ dolg T3t F V7t Vool H2d
o wet T, 7t g7kske 2 ¢ # ok
d AA Al e E RS BESEA AEEE Fol
Aol F23lB2 ¢t S ©E AL HA oF|HH
HEE B3] BAeiol Bt o ol /) HE =
AT dejzeRl T 7 We] g o|F & =%
drME solZel 71HS At FojzelQl iy
UA AZE HRE BEs BEE e £8E B
ke 7MEoR UA AR Ae] Nte g ZojEW 4F
Ze dig 7 w2 ZuisA 8o a9 oA A2 29y
Az Al AL (2)0 A3l 2.9vVE FolEr 2
Aoz AH A¥E Zojud 2 4EE 3. 1= A
Mg HA o] F8 F7] AY dune|gE Pt

K

1. 25 del ¥ I

HA, g3 2L A4S WEt A, 4 Hol= oA
PSi o ¥#E=e DFG 9 molzZzERl n @4 PSl
..... PSn ola E4), AXUE goleaiejoln] Mz, slo]
= gAe XA A=A PSDelay ©li, vlA|gtez
2E 29 F70d w2 ¥Y (clkmin, clkmax), 2AE
soj7l DFGi® PSDelay/clk X9/8812] clk ©] Fols
ofof Atk (2 1) Fod W& 4F 2 &9 1

Al YERIL
‘Component library:
Canp Delay(ns) | Aves(une?)
add U 60,000
mult 56 400,000
Constraint
PSDelay ~ 200
cllomx = 200ns
cliamin = 20ns.
el ————
a
eetom
Cost =2 rult + ] add.

O3 1. Y& 71"ef of
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Procedure : MinClkPeriod
Input : a3 data flow graph DFG,
states N:
Qutput : the minimum clock period;
begin Procedure
Cstep = 1:
ComputePathLength(DFG);
MaxPathLength = delay of the longest path in DFG;
MinClk = MaxPathLengh/n
InsertReadyOps(DFG, Plist):
white (Plist 0) do
if Cstep = N then
schedule all the non-scheduled operations;
MinClk = maximum state delay:
Plist = 0:
else
op = First(Plist);
if op is a signal-cycled operator then
determine chaining or non—chaining;
schedule op and update MinClk:
else
determine the number of cycles of op;
schedule op and update MinClk:
endif:
InsertReadyOps(DFG, Plist):
Cstep = Cstep + 1.
endif;
end while:
return MinClk;:
end Procedure
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Fig. 3. The optimal clock perlod select
algorithm of the N state
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Table. 1. The compare of FDS and optimal clock
period selection algorithm

# of | PSDelay FOS 2 E8
Exam. :
stage] (ns) “[ck(ns)| RE  lckins)| X
AR 2 150 16.6 4A,5M 16.6 4A,5M
3 100 16.6 6A,8M 16.6 6A,8M
2 300 | 37.2 3A.2M 333 4A2M
EF 3 200 | 33.3 5A,2M 22.2 5A,3M
4 150 16.6 5A,2M 16.6 5A,2M
HAL | 2 150 50 |1A1S, 2M| 80 [1A1S, 2M
300 T
250 +
200 -
50
100 T
50 4
0
wx| 013
B stage 7 Psoelay MM FOS ==

38| 5. 2ch} mio|=ojxie| Hitxjol3 2z}
Fig. 5. The result benchmark of two pipe stage
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