PAL (PROGRAMMABLE ARRAY LOGIC)
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IMPLEMENTING AN n-INPUT, m-:OUTPUT COMBINATIONAL CIRCUIT

An nxkxm PAL and one level of PROGRAMMING

e.g., Given the following four functiqn's in CSOP form
w(A, B, C, D) = X(2, 12, 13)
*(4,B,C, D) = 307, 8,9, 10, 11, 12, 13, 14, 15)
y(A.B,C, D) = £(0,2,3,4,5,6,7,8, 10, 11, 15)
2(4, 8,C, D) = £(1, 2, 8, 12, 13)

a) Obtain the minimal SOP form of w, X, y, z

w = ABC" + A'B'CD'

x=A+ BCD

y=AB+CD+B'D'

= A&C' + A'B'CD' + AC'D' + A'B'C'D
w AC'D' + A'B'C'D

L

Frod
outputs

69



b) Construct the PAL Program Table for w, X, y, z

Prodksct AND 5 .
Term A8 C D W Qutputs
1 1 10 - -~ | w = ABC'
2 001 0 -~ + A'B'CD’
3 - - e w -
4 f = - - - x=A
5 - 111 = + 8CD
6 00 e =
? 0§ - w = - y=A'B
8 - -1 I - + CD
9 -0 -0 - - | + B'D’
10 - o z =W
il i ~-00 ~ + AC'D’
12 001 - +A'B'C'D

¢) Implement w, X, y, zusinga4x3 x4 PAL and programming
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ALU

(Arithmetic Logic Unit) Sectem 7-7
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Qutput Operation
0 0] G=AAB AND
0 1 | G=AVEB OR
1 0! G=A®B XOR
1 1| G=A NOT
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Function Table for ALU
Contw| Operation Select G- Sel et
S, S, S Cin Operation Function
0 0 0 0 G=A Transfer A
0 0 0 1 G=A+1 Increment A
0 0 1 0 G=A+B Addition
0 0 1 1 G=A+B+1 Add with carry input of 1
0 i 0 0 G=A+B A plus 1's complement of B
0 1 0 1 G=A+B+1 Subtraction
0 1 1 0 G=A~1 Decrement A
0 1 1 H G=A Transfer A
1 0 it X G = AAB AND
i 0 1 X G=AvB OR
1 1 0 X G=ADB XOR
1 1 1 X G=A NOT (1’s complement)
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