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Design of Multivalued Logic Circuits using Current Mode CMOS
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ABSTRACT

This paper realizes the multi-output truncated
difference circuits using current mode CMOS, and
presents the algorithm designing multi - valued
logic functions of a given multivalued truth
tables. This algorithm divides -the

valued functions and the interval functions, and

discrete
transforms them into the truncated difference
functions. The transformed functions are realized
by current mode CMOS.

The technique presented here is applied to MOD4

addition circuit and GF(4) multiplication circuit.
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(1) &%3 9FP1-3)

1) Closed interval;

xabL N1 if a<x<b
=0 if otherwise
2) Semi interval;
x[a = N-1 if agx
=0 if otherwise

3) Complement;
x = (N-1)-x
4) x.y = MIN (x,y)
5) x+y = MAX (x,y)
6) xPy = MODSUM (x,y)
(x+y)modN
o474 a,b,x,ye{0,1,...,N-1}
(2) manx cMOSe 7] ¥3 2(3)
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Fig.1l., Current switch
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Fig.2. Current mirror circuit
(a) Positive current mirror circuit

(b) Negative current mirror circuit
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Fig.3. Truncated difference circuit
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Fig. 4. Multi-output truncated

difference circuit
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Table 1. Addition truth table of MOD4
N0 12
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1fa]2i3¢jo
212310 |1
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(a)
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1121314 1o oo 4
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3l4]5]e 3 113113
(b) (c)
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Fig.5. Realization of MOD4 addition

circuit
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Table 2. Multiplication truth table of GF(4)
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Fig.6. Realization of GF(4) multiplication
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