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Abstract
Recently, advanced digital signal processing is necessary so that industry related to multimedia may develop.

Because many arithmetic circuits are used in signal processing of the multimedia, a low-power and high-speed

adder, which is basic element of the arithmetic circuits, are desired. On the other hand, multiple-valued digits

overlap resolution number system (MVD-ORNS) was proposed in our lab, and is one of the number systems

that make it possible to add in parallel. However, the hardware of MVD-ORNS consumes very large power.

In this thesis, I design and analyze the very low-power MOS circuit elements, which are current-mirrors, switched

current mirrors, etc. based on the weakinversion region, for the low-power MVD-ORNS. Finally, an 8-bit adder

based on MVD-ORNS using the proposed circuits is designed. All of the proposed circuits are evaluated through

HSPICE simulation with 0.35 m CMOS device parameters. The results are reported in this thesis.
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1
Iin [ A] Vout,min [V] Zout [M ] td [ns]

10 0.27 6.6 —
20 0.42 4.7 9.3

CM
30 0.52 3.7 —
40 0.59 3.0 —
10 0.55 167.0 —
20 0.89 20.0 9.9

CCM
30 1.01 9.1 —
40 1.14 4.5 —
10 0.35 164.0 —
20 0.62 26.0 9.3

LCM
30 0.84 11.1 —
40 0.89 5.0 —

Iin [nA] Vout,min [mV] Zout [G ] td [ns]

100 95 0.05 —
200 125 0.07 29.7

CM
300 140 0.10 —
400 159 0.16 —
100 98 8.70 —
200 123 6.67 73.4

CCM
300 137 3.33 —
400 145 1.82 —
100 83 2.86 —
200 105 0.90 50.0

LCM
300 114 0.42 —
400 123 0.25 —
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