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Design of a Low-Power MOS Current-Mode Logic Parallel
Multiplier
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Abstract

This paper proposes an 8x8 bit parallel multiplier using MOS current-mode logic (MCML) circuit for low
power consumption. The proposed circuit has a structure of low-power MOS current-mode logic circuit with
sleep—transistor to reduce the leakage current. The sleep—transistor is used to PMOS transistor to minimize
the leakage current. Comparing with the conventional MOS current-model logic circuit, the circuit achieves the
reduction of the power consumption in sleep mode by 1/50. The designed multiplier is achieved to reduce the
power consumption by 10.5% and the power-delay-product by 11.6% compared with the conventional MOS
current-model logic circuit. This circuit is designed with Samsung 0.35 pm standard CMOS process. The
validity and effectiveness are verified through the HSPICE simulation.
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(a) summation circuit (b) carry out circuit.
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Table 1. Comparison Table of standby power dissipation
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Table 2. Comparison Table of full adder.

E 2 MIRMI|e H|mE

CMOS 7|E | ot5t
3 =2 MCMLZE|Z | MCMLE 2

EEREPN-
(W) 0.33 0.32 0.28
HEx A 1.22 1.21 1.19
(nS)
M3 a2 obx|
AAIZEe| = 0.403 0.387 0.333

wgol A AlRke F471% CMOS 89}
AFEE =29 542 wg

J



32

of Wl 10.7%, 71¥ MOS ARFEEZ =3 2o H|
8 105% 728tk waba A
kel F& CMOS 329 H3 12.1%, 712 MOS #

FRE =g 32 vl 11.6% A5 3FdS ol FUTh

a
o8
i
o
2
i)
N
re
>

Table 3. Comparison table of 8x8 bit parallel multiplier.
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