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Multiplexers as general-purpose logic
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Activity

Realize F = B'CD’ + ABC’ with a 4:1 multiplexer and a minimum of
other gates:
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Programmable logic array example

Multiple functions of A, B, C full decoder as for memory address
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PALs and PLAs: design example

BCD to Gray code converter

Z = A'B'CD + BCD + AD' + B'CD'
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PALs and PLAs: design example (cont’d)

Code converter: programmed PLA
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minimized functions:

W =A + BD + BC

X=BC
A Y=B+C
Z = A'B'C'D + BCD + AD' + B'CD'
BD
BC
BC' not a particularly good

candidate for PAL/PLA
B implementation since no terms
are shared among outputs

C

A'B'CD

BCD

AD' however, much more compact
80D and regular implementation

when compared with discrete
AND and OR gates
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PALs and PLAs: design example (cont’d)

Code converter: programmed PAL ?*?V?
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PALs and PLAs: design example (cont’d)

Code converter: NAND gate implementation
o loss or regularity, harder to understand
o harder to make changes

B ] —0 W

D_ — B_
B

C

c —o|>~[— D t% T

B ~|>0—_j

IV - Combinational Logic Technologies Portions © Copyright 2004, Gaetano Botriello and Randy H. Katz

o 2]
ij_ \Eé}f



PALs and PLAs: another design example

Magnitude comparator
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minimized functions:
EQ = AB'C'D" + A'BC'D + ABCD + AB'CD’
LT = A'C + A'B'D + B'CD
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NE = AC'+ AC+ BD + BD’
GT = AC' + ABC + BC'D’
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Activity

Map the following functions to the PLA below:

0 W=AB+AC +BC A B C

o X=ABC +AB +A'B T?VL?V\?

o Y=ABC +BC +BC’
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‘ Activity (cont’d)
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