Digital Logic Design

Programmable Logic Devices
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Fig. 7-13 Basic Configuration of Three PLDs
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Fig. 7-10 Internal Logic of a 32 x 8 ROM
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Fig. 7-11 Programming the ROM According to Table 7-3
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Fl=A'B"+A'C'+ B'C Fy=AB + AC + A'B'C’
F| = (AB + AC + BC)' / Fr=(A'C+A'B+ AB'C)

PLA programming table

Outputs

Product Inputs (C)y (T)
term A B C Fi Fs

AB 1 11 - 1 1
AC 2 1 -1 1 1
BC 3 - 11 1 =
A'B'C’ 4 000 - 1
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F,=AB’+AC+A’BC’
B—5 | F,=(AC+BC)’
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Programmable Array Logic

* Only the AND gates are programmable,
easier to program but not as flexible.

» Figures shows 4 inputs (each input has a
buffer inverter gate) and 4 outputs.

« Each output is generated by a fixed OR
gate.
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PAL Example

o After minimization

=ABC'+A'B'CD’
X=A+BCD
Y=AB+CD+B'D’
Z=ABC+AB'CD+ACD+ABCD
=W+ ACD+ABCD
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PAL Example

inputs Output

o
0 - - w=ABC
10 - +A’'B’CD’

- - - - Xx=
-1 11 - +BCD

01 - - - y=AB
- - 11 - +CD
-0 - 0 - +BD’

- - - - 1 z=w
1 - 0 0 - +AC’D’
000 1 - +A’'B’C’'D
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Flip-flops >

Fig. 7-18 Sequential Programmable Logic Device

A flip-flop is added and the output is fed-back to the
array.

Each section of the PAL is called a microcell.

May have other features, use or bypass F-F,
selection of clock edge polarity, preset or clear for
F-F, or tru/complement output
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