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Design of Current-Mode CMOS Quaternary Circuits Based
on Threshold-Controllable Technique
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Abstract: Guided by the switch signal-theory, how to realize the threshold controlling in current-mode CM OS circuits is stud-
ied. T he operations of current transmission switch used to realize threshold-controlling circuits are established. On this basis,
several current-mode CMOS circuits with threshold-controllable function are designed. T hese circuits include quaternary cur-
rent comparator, quaternary full adder and quaternary latch. By employing the threshold-controlling technique, not only is the
construction of the circuits simplified considerably but also the performance of the circuits is improved. The computer simula-
tions with PSPICE demonstrate that the proposed circuits have correct logic function. Furthermore, they have a better tran-

sient characteristics and lower power dissipation than those of the previously reported ones.

Key words: switch theory: multiple—valued logic: threshold-controllable technique: current-mode CM OS
EEACC: 1130; 1265A: 2570D
Article ID: 0253-4177(2002) 05-0523-06

* Project supported by National Natural Science Foundation of China ( Grant No. 69973039)
Hang Guogiang male, was born in 1968, PhD. Now he is an associate professor and engaged in the researches on low power digital integrated
circuits design and multiple=valued logic circuits design.
Ren Hongho male, was born in 1967, MS. His current research interests include multiple=valued logic and current-mode circuits design.
Wu Xunwei male, was born in 1940. He is a professor and tutor of PhD candidates. His main research interests are in digital logic and design
of integrated circuits.

Received 18 July 2001, revised manuseript received 11 December 2001 ©2002 The Chinese Institute of Electronics





