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Abstract

This paper presents a quaternary-binary decoder, a quaternary logic current buffer, and a
quaternary logic full-adder using current-mode multiple-valued logic CMOS circuits. Proposed
full-adder requires only 15 MOSFET, 60.5% and 48.3% decrease of devices are achieved compared
with conventional binary CMOS full-adder and Current’s full-adder. Therefore, decrease of area
and internal nods are achieved. Designed circuits are simulated and verified by HSPICE. Proposed
full-adder has 1.5 ns of propagation delay and 0.42mW of power consumption. Also, proposed
full-adder can easily adapted to binary system by use of encoder, designed decoder and designed

current buffer.
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encoder by Current.
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Table 1. Output current of encoder for
voltage-mode binary Jogic input
current.
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Table 2. Output current of decoder for
current-mode quaternary logic input
current.
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