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Abstract This paper presents a scheduling algorithm of low power consumption for multiple voltage supply under the

constraint of time and resources.The algorithm is to input DFG (data flow graph )and tries to distribute low voltage to the nodes

so as to minimize the power consumption.

Apriority function is used to select proper nodes to lower the voltage and a

listed—based scheduling algorithm go schedule FG. A large number of reference tests show that this algorithm can achieve a

satisfactory balance between making maximal use of low voltageresources and reducing the delay of the whole circuit

Key words schedul;algorithm;data flow graph;multiple voltages
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break;
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ReduceVoltage(Node);
SDFG = List_Scheduling(DFG, Nede, Rc);
if (Step(SDFG) > Tc)
{
IncreaseVoltage(Nede);
Insert MarkList(Node);
SDFG = List_Scheduling(DFG, Nede, Rc);
}
IterativeNum ++;
}
)

3 A |

7E_ EREERSARSP , Initial_Scheduling FHAIE Z4BE K
O(nlogn), BN TF kn(k<<n), Calculate_Integration _
Gain BE]E 22X O@m). &, 1T List_Scheduling B
[B1 5 Z4FE4 O(nlogn), H L BB W R E F N
O(n’logn),

4 LIGHIRE
x1 BHER
Benchmark| Re Te P5 P Reduce 1
(DFG) (cs) (P (4) (%)
biquad  |(2+,2%)| 44 18236 | 4995.3 726
dot |@+2%) | S6 43132 | 211011 s11
det  |@+,2%)| 56 43132 | 211011 511
7 |@e2%)| 44 18236 4978.7 727
firll  |(2+,2%) | 60 28724 | 84281 70.7
ne @+,2%)| 100 | 82960 | 447714 46.0
volterra |(2+,2%) | 68 | 43748 | 188422 56.9
wavelet |(2+,2%) | 72 | 73180 | 460862 370
wdf7  |(2+.2%) | 108 | 49464 | 124277 | 749

EXFS T, ROAHTHARMNBLMERIE
FEE T HLS LR R . ZBEH C++iE
4RI, 7E Windows XP RE T IRIRETT, WitEMNIH
B3, PR R B R O A Ik B RS AR,
£ 5.0V, 3.3V, 2.4V,1.5V U E FE— R ETHREE
BTAE, FHETRERTHERMEELTESE
B, 25 SRR E R 0.5, WL Re R— M
4, BN, IR Re TARME+, 2 % WHRREGEHF
W, RIFA 5V.3.3V.24V.1.5V T 2 A oesasak insk
PITAE, BHAIZYIR To(1es=20ns) BN 4T, Hrb T RFFA
BIRTE SV BE T 3 H B IRAE N Re B, ASAP(as soon



as possible) V& #) SHHE], E KRB SES RN
a=10,b=1,c=1, CWEERER 1 5, TUED, BH
BT T A B B IS #E tb s — PR A B R B I AR D
49.6%., 40 7ERL B diquad ,5V B K T BB R
BERE R 18236p), FEZHE TRITIFEH R 4995.3p], fE
BIHFERV) 72.6%.

BN, BRAVER L B SR LR A T 3 E
AT T, W 1R, RS EA R ThFERE
KaEH,

Comparision between algorithms

©
S

60

3

40,5

20

0

biquad det fir7 firll nc volterra wavelet  wdf7
benchmark
(Mny algorithm Cold algorithd
M1 I ET MR S Xt

54 i

A T —RAERT R BT IRA R AAF T Sk
R E R, Ed KR DSP EELR, EAIEHRAET
BThe, PHRAEER 7 EAT ZH R

T8 LA ERPIFTAE MRS &8
FEALILH I

x B
[1] A. Chandrakasan and R. Brodersen.Minimizing power
consumption in digital CMOS circuits. in Proc. IEEE. Apr 1995, 83

(4):498-523

[2] H. Veendrick. Short—circuit dissipation of static CMOS
circuitry and its impact on the design of buffer circuits. IEEE
Journal of Solid-State Circuits. 1984, 19(4):468-473

[3] J. Monteiro, S. Davadas, P. Ashar and A. Mauskar.
Scheduling Techniques to Enable Power Management. Proc. of 33rd
DAC’ 96. 1996:349-352

[4] E. Musoll and J. Cortadella. High-Level Synthesis

Techniques for Reducing the Activity of Functional Units.
International Symposium for Low Power Design. 1995:99-104

[5] #E2, B3E . CMOS 45 B i B DB R ¥k 1
B2 2004, 34(3):223-226

[6] A. Chandrakasan, M. Potkonjak, R. Mehra, R. W.
Brodersen. Optimizing Power Using Transformations. IEEE Trans.
on CAD of Integrated Circuits and Systems.Jan 1995

[71S. Raje and M.Sarrafzadeh. scheduling with multiple
voltages. Integration the VLSI Journal. Oct 1997

[8] W. Shiue and C. Chakrabarti. Low power scheduling with
resources operating at multiple voltages. IEEE Trans.Circuits Syst.
11 47. 2000, 47(6):536-543

[9] M.C. Johnson and K. Roy. Datapath Scheduling with

multiple Supply Voltages and Level Converters . ACM Transactions
on Design Automation of Elecironic Systems. July 1997, 2(3):
227-248

[10} Y-R. Lin, C-T Hwang and A. C-H. Wu. Scheduling
techniques for variable voltage low power design. ACM Transactions
on Design Automation of Electronic Systems. 1997, 2(2):81-97

[11]J.-M. Chang and M. Pedram, “Energy minimization using
multiple supply voltages,” IEEE Trans. VLSL, vol.5 pp,157-162
Dec. 1997



RS PRI AESR BURPLAC B0 52

tF R & E W

B E RERKGEAE RET 28 IEGRB RS ERRMERG R, BEEEAREHEF
K EMARAERIRIH S, RA T A TRAFT LR @ Iae ok, 514 h — et e, 5 5004 kfe
FIRATR, Kt RAR Y E F ok G2 L BAT R A0 b3t B3R 8], A 84K 49X R, IRIF T BAFH RAe st R,

XBA A FIERIRA A % AHAERIR; A

Abstract Based on the inherent feature of fingerprint, a set of integrated algorithm to capture the features of fingerprint

images and to match the minutiae is provided in this paper .Fingerprint minutiae are captured by searching ridge and its the

core of this algorithm Fingerprint image was matched by using the algorithm based on minutiae of fingerprints in polar

coordinate,which included a matching criterion for the relatively matching minutiae.Experimental results show that the

algorithm could correcﬂy compare and identify the fingerprints with few mistakes and better results.
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Abstract Three classical mobile satellite channel models are analyzed and compared in this paper. According to these

models,
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