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(Design of Synchronous Quaternary Counter using Quaternary Logic
Gate Based on Neuron-MOS)
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Abstract

In this paper, quatermary logic gates using Down literal circuit(tDLC) has been designed, and then synchronous

quaternary up/down counter using those gates has been proposed. The proposed counter consists of T-type quaternary flip
flop and 1-of-2 threshold-t MUX, and T-type quaternary flip flop consists of D-type quaternary flip flop and quaternary
logic gates(modulo-4 addition gates, quaternary inverter, identity cell, 1-of-4 MUX). The simulation result of this counter
show delay time of 10[ns] and power consumption of 848[mW]. Also, assigning the designed counter to
MVL(Multiple-valued Logic) circuit, it has advantages of the reduced interconnection and chip area as well as easy
expansion of digit.
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) The basic structure of vMOS.
) Capacitance model of vMOS.
¢) Symbot of vyMOS.
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Table 1. Threshold voltages of Down Literal Circuit.
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Table 2. Truth table of Voltage comparator.
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Table 4. Performance of the proposed counter.

Technology CMOS n-well 0.35um

Running Time 20 [us]

Delay Time 10 [ns]

Power supply 3.3V

Power consumption 8.48 [mW]
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