PLAYY 7)%3} U R =a] A9 A 8= 714

Bl
The Construction of the Digital Logic Switching Functions using PLA
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ABSTRACT

This paper presents a method of constructing the digital logic switching functions using PLA. First of all, we propose a MIN and MAX
algebra arithmetic operation based on the Post algebra. And we discuss the T-gate which is used for realization of the MIN and MAX algebra
arithmetic operation. Next, we discuss the MIN array and MAX array which are basic circuit of the PLA, also we discuss the literal property.
For the purpose of the design for the digital logic switching functions using PLA, we propose the variable partition, modular structure design,
literal generator, decoder and invertor. The proposed method is the more compactable and extensibility.
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Table 2. The MAX Post Algebraic Operation table

vV 012

0 01 2

1 112

2 2 2 2

p-2 P2P2P2 i P2 P-1

P-1 P-1P-1P-2 i P-1 P-1
2-2. T-gate

Qo A] =2} 5 2] MINT} MAX Post e d4h& A
A&7 A3 =2 B =F oM T-gate & A&
s, olo] W& B2 HEE g 2813 21 §FE
AL g gz Aodd

a8 1. T-gated 28ME
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Table 3. The Invertor with several threshold value.
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Table 4. The truth table of the 5-variable 3-valued
logic switching function F(Xi, X, Xa, Xa, Xs)

X3012012 012012 012012012 012 012
X4000111222000 111222000 111222

XXy X5000000000 111 111 111 222222222
00 100001 110011 110201 100001 110
01 122 221 012 000 000 200 122 221 012
02 200 002 120 022 220 002 200 002 120
10 200 002 120 022 220 002 200 002 120
11 100001 110011 110201 100001 110
12 122221 012 000 000 200 122 221 012
20 122 221 012 000 000 200 122 221 012
21 100001 110011 110201 100001 112
22 200002 120 022 220002 200 002 120

o)A H %49 W8S 7 298 X, X)) B BT e
oh& E5¢ 2

PB, PC, PD, PEQ| ZTa|x|%.

Table 5. The truth fable for the partial switching
function PA, PB, PC, PD, PE that are partitioned by
variable X; and Xp of 5-variable 3-valued switching

function F(Xi, Xz, Xs, Xa, Xe).

Xz XZ
X, 012 X, 012
0 121 0 002
1 111 1 200
2 212 2 020
PAlX), X3] Pe[Xi, X3]
Xz XZ
X, 012 X, 012
0 1190 0 120
1 011 1 011
2 101 2 202
Pc[Xi, X] Po[Xy, Xo]
Xa
X, 012
0 002
1 200
2 020
Pe[X4, Xo]

Puel M2|X[E.
Table 6. The truth table for the partial switching
function Pg, Py that are partitioned by variable Xs
and X4 of 5-variable 3-valued switching function F(X,

Xa, X, X4, X,
Xy Xy
Xs 012 X 012
0 Ps Ps Pc 0 0 Pp Pg
1 Ps Pg Pa 1 Po Pp O
2 Pg P4 P 2 Py 0 Py
PofXs, X4] Pu[Xz, X4]
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Table 7. The truth table for the partial swﬂchmg
function Py, that are partitioned by variable Xs of
5-variable 3-valued switching function

FXi, Xo, X3, Xa, Xs).
Xs
01 2
Pc Pu Ps
Px[X5]
w3 ¥59 BREE F PAE TFS 8 o] Pya
o REY42 Bal7} /b5 s,
E 8 FE2e P FEET P
Table 8. The partial function Pka of the partial
function Pa.
X, X2
X, 012 X, 012
0 1%1 0 020
1 111 1 000
2 *11 2 202
I'gia 224

E 9 2E8F Pl 2234 Po

Table 9. The pamal function Pwxp of
the partial function Pp.

Xz XZ
X, 012 X 012
0 1*0 0 020
011 1 000
2 0 * 2 202
I'gip g
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Fig. 5. The circuit realization of the digital logic
switching function F(X;,X,X3,X4,Xs)
using 3-valued PLA
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Table 10. The comparison table.

Comparison items K.Y.Fang’s paper | This paper

The number of sub-PLA
column for 2-variable 16 13
(X4, X2)
The number of sub-PLA
column for 2-variable 15 it
(X3, Xa)
The number of T-gate 13 1
The number of literal 0 4
generator
The complexity of input complexity simple
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