Digital Design
|_ecture 14

ROMs and RAMS
Mano, 7.6-7.8
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Fig. 7-13 Basic Configuration of Three PLDs



An Example PLA
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Fig. 7-14 PLA with 3 Inputs, 4 Product Terms, and 2 Outputs




PLA Programming Table

Inputs Outputs
(T) (C)
Product Term A B C = =
AB' 1 1 0 - 1 -
AC 2 1 - 1 1 1
BC 3 1 1 - 1
A'BC’ 4 1 0 1 -

Table 7-5




Solution to Example 7-2

BC B BC &8
Implement 00 01 11 () o0 01 11 10
A A
| | 0 1 1 ) ( 0
Fl(AiB1C):Z(O1112;4) 0 il I !
—_— Al | il b i Al b 1 | |
FZ(A,B,C)—Z(O,5,6,7)
' i
Fp=A8+AC+ BT Fa=dAl8 + AC+ A'B'C”
F =148 + AC + 8CF Fr=AC+AY - ARC)

PLA programming table

Catputs

Product  Inputs )y (T
termy A B C F F
I 7

AR i [ 1 i
AC 2 I - 1 1 |
B 3 [ |

ARCT 4 0 a0 - i

Fig. 7-15 Solution to Example 7-2




Programmable Array Logic
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Fig. 7-16 PAL with Four Inputs, Four Outputs, and Three-Wide AND-OFR Structure



PAL Fuse Map
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Fig. 7-17 Fuse Map for PAL as Specified in Tahle 7-6&
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Fig. 7-18 Sequential Programmable Logic Device



Sequential Programmable
Devices

Sequential (simple) programmable Logic device (SPLD)

— Field-programmable logic sequence (FPLS, defunct — too hard to
use)

— Registered PAL / macrocell structure
Complex programmable logic device (CPLD)
— Collection of SPLDs on a chip
Field programmable gate array (FPLA)
— Logic blocks (look-up tables, multiplexers, gates, flip-flops)

— Programmable input/output blocks
— Programmable interconnections

Microprocessor (using PROM)



Macrocell Logic
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Fig. 7-19 Basic Macrocell Logic
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