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ABSTRACT

Low-power design is one of the most important challenges encountered in maximizing battery life in portable
devices as well as saving energy during system operation. In this paper we propose a low-power DCT (Discrete
Cosine Transform) architecture using a modified Computation Sharing Multiplication (CSHM). The overall rate of
power consumption is reduced during DCT: the proposed architecture does not perform arithmetic operations on
unnecessary bits during the Computation Sharing Multiplication calculations. Experimental results show that it is
possible to reduce power dissipation up to about 7~8% without compromising the final DCT results. The
proposed low-power DCT architecture can be applied to consumer electronics as well as portable multimedia

systems requiring high throughput and low-power.
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Total 84480 | 262,144 | 65,536
Calculation

o M
[y

M

s
o
£

I

=
=

=
=

a5 120 AR wlar]e] ARAIRE PR 19
133} zth ¥|ar|= A3 CSHM Z=EAAe] A
A A F Y e vlasich wef 52 A
F R zE ) HEEAAE o] &ste] 2B a7 vk
Hiks wEA] UEE AR 4MSB9}
4LSBe| Z47ke] 4n|Ert FhEs 54 o]83led
RE 4MSB, 4LSBE H|wslo] £ Q3 FEH|E
£ diks F33HA] 9¥al CSHM iks 3%
T Sl HBE CSHM ZRAxe] 293 <

e A % olvk

Coefficient

¥
MUX || i
NG Final Adder

REGI '
STER .

SELECT.LNIT. CX

7~4 | 3~0 a2 | (@D select signal
X[7:0]
SOMEARATOR PRECOM&SEL.UNIT

SKIPPER

(a) 4MSB H]E skip

MUX
@
STER [

(Z1) select signal
PRECOM&SEL.UNIT
SKIPPER

MUX Final Adder
REGI @:1)
STER [

product
cex

Coeficiert PRECOMPUTER $r

X[7:0] it

[SHIFTER

COMPARATOR ELECTIMT,

W

s lect. m

ERECTNIT,

@) select sienal
PRECOM&SEL.UNIT
SKIPPER

(a) 4MSB, 4LSB H]E skip
a8 12. Ak DCT +&

609

www.dbpia.co.kr



54183 =A] "06-6 Vol.31 No.6C

02 13 vlare] =
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‘ Synthesis ‘
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‘ Gate-Level Simulation ‘
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‘ Backward SAIF ‘

|

Power Analysis ‘
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Running PRESTO HILC

Presto compilation completed successfully,
Current. design is now 'pur_test'

1

/% read saif file #/
read_saif —input pur_test_backward,saif -instance th_pwr_test/uut
Warningt The -unit option is not specified. By default.
it is assumed to be ns, (PUR-E2)
Warning: The -scale option iz not specified, By default,
the timing unit iz scaled by 1, (PWR-G3)
1

/% report power information %/
report_saif > power_saif.rpt
1

report_power —analysis_effort high > power,rpt
1

report_power —cell -net —flat -analysis_effort high > power_cell.rpt
1

report_power —hier -analysis_effort high > power_hier,rpt
1

exit

do_shell>
Thank you, ., .
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