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Tabular Methods for the Design of Multivalued
Logic Circuits Using CCD
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ABSTRACT This paper offers a method to design CCD four-valued circuits using the tabular method, First,
the four-valued logic function is decomposed by hand-calculation or computer program, Next, the algorithm is
derived from the tabular method based on the decomposition process to realize the CCD four-valued circuit.
According to this algorithm, the two-variable four valued logic function is decomposed and realized by CCD
network with four basic gates. The synthesis method in this paper proves that the number of devices and cost
is considerably reduced as compared with the existing methods to realize the same logic functions.
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(a) The basic structure of Inhibit gate Circuit
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Cost table used in the Synthesis Techniques.

No. Function Cost Realization

1 1111 1 C{1)

2 2222 1 Cc()

3 3333 1 C(3)

4 1233 3 A (1. Qx)

5 2333 3 A2.Qx)

6 0001 4 FQe1.1.1.Qy)

7 0011 4 F(Qx.1.1.Qy)

8 0111 4 FQx. 1. Q1)

9 0012 4 F(Qx 1.2.Q:)

10 0122 4 F(Qx. 2.Q))

11 0112 6 FQx 1.1.1.Q1,Qs) s A(Qu, Qs)
12 0133 6 F(Qx.1.2.Q:) 3 A(Q:. Qx)

13 0233 6 FQx. 1. Q)5 A(Qi. Qx)

14 1000 7 [(1. Qe Qa)

15 2000 7 1(2. Qe Qa)

16 0222 7 1(2. Qe Qs)

17 0010 10 FQe.1.1.1.Q:. Q)5 1(Qs.Qs. Qq)
18 0100 10 FlQe1.1. Q. Q2);1(Q1, Q. Qu)
19 0110 10 F(Qx. 1.1.1.Q:. Qs):1(Qi. Qs. Qa)
20 1120 10 FQe2.1.Q.Q:): 1(Qi. Q. Qa)
21 1100 11 FQe 1.1.Q:) 5 1 (1. Qz, Qu)

22 1110 11 F(Qe1.1.1.Qs); 1 (1. Qs. Qu)
23 2200 11 F{Qe1.1.Q:);1(2. Qs. Qo)

24 2220 11 FQx1.1.1.Q:);1(2.Qy Qa)
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An example of a circuit realization
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