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Fig. 7.19. Logic diagram of PLA.
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.o of a PLA1S specified by the number of inputs:,:'the number of product
umber of outputs. The number of sum terms is equal to the

ts. It is denoted asn X p X m PLA where

mber of inputs
mber of product terms

e number of output terms.

" A comparison between ROM and PLA can be
in PLA. Consider

:n number of gates 18 possible
mbinational circuit of 16 inputs,

|

term
qumber of outpu

| n denotes NU
| p denotes nu

} m denotes th

made to show how reduction
a typical example of
8 outputs and no more

implementation of a co

than 48 product terms- A 16 X% 48X 8 PLA can serve the purpose which consists

of 48 product terms. To implement the same combinational cireuit, a 216 % 8

ROM is needed which consists of 216 = 65536 minterms or product terms-. So

there is a drastic reduction 1n number of AND gates with in the chip, thus
PLA both complemented and

reducing the fabrication time and cost. In ner
9n number. of inputs appear at g_s_a_gh_AND gates

9999mplemented inputs, i-€» 2_ 2= :

providing maximum flexibility M&u
Advantage of PLA

Following are the advantages of PLA:

f/(1) Asboth AND and OR array are Pro

for implementing Jogic des1gn .
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Disadvantage of PLA ,
T ROM based design, since a1l TIPS #F generated. Hence ,

gsed on minterms. It is not necessary t.oe < %

i,

lean function i8
of a set of boo -th ROM.

jons prior to realization W1
in PLA based design product terms generated are not neceg
a .

ere is always a specific ]im.it on use of AND gates and it jg .. 4|

¢ of reduced expression In a way that number of pmdnece%wy
the number of AND gates in PLA. Hence, silnpliﬁ(l:c: g
.,__a iOn

— o

express

Yet
minterms. Th
to obtain a s€
doesnot exceed
boolean function is needed.
7.8.1. Designing Using PLA

In case of ROM based design, since all the minterms are gene
ROM, the realization of a set of Boolean functions is based on minterm rateq j ,
expressif)ns. It is never necessary to minimize the expressions prior tg CanOI .
the realization with a ROM. On the other hand, in case of PLA thobtalning
terms generated are not necessarily the minterms, as these ;- de Prodygt
dePend upon the how the fuses are programmed. As a comsequencel:;h0 uct. termg
using PLA is based on the SOP expressions. It is necessary to Dbel:eahzatien
expressions in such a way that number of product terms does n :aln a set of
number of AND gates in the PLA. Therefore, simplification of Boolza:ﬁe:g- -

iong

is needed.
EXAMPLE 7.5. Design the following function using PLA.
F,(A4,B,0)=Zm (1, 4)

o 3 F, (4, B, C)=Xm (0, 2, 6)
ution: In order to realize the output functions F, and F, solve the K
9 e K-mayp.

AB
C 00 01 1 AB
10 C 00 01 1 10
0
[ [oxe of [0 ]
m Z
1 _
1
1
(- =
F,=ABC + ABC
F,= AC + ABC

Therefore th
e functi AND
gates and 2 OR ons solved by K
an gate. The i Yy K-map show i 1
€. 1he implementation usiII:g PiAsi:};\ielfx ;Z%Eﬁ(?:': ;

Solution: |
For F



lerated in a

to obtainin
the prOdUci Fig. 7.20.
)duct_ter.ms Solve the given functions using PLA
e reahzatmn 7.6. D0
. F.=Xm (0,1, 4, 6)
lain a set of 0 3 46,7 )
; exceed the vV F1 = m (29 il 6’ 7~
an functions Fy=2Im 0, 1,2, 6)

Fy=Xm (23,5, 6,7)

golution: Solve the K-map for the Fo Fy, Fy Fy
For Fy

N ot 10,

the K-map. o| 1] \'1—;1 1 H=AC
10 .
1 1
AB
1 i \ =R B +AL
. For F,
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In order to design these function 5 AND and 4 OR gates are requireq \ -i-;-"
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Fig. 7.21.
EXAMPLE 7.7. Desi

gn the circuit of Half Subtractor using PLA.
Solution: The truth

table for half subtractor is given as :

v
A B D (Difference) B, (Borrog)_)____

0 0 0 0

0 1 1 1

! 0 1 0
o 0 Ui 5 ¥
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Fig. 7.22.

fiisa special case of PLA which has a programmable AND array and a fixed OR
yrray. 1618 _E}_@EBE?WP_?‘P?‘]‘_ to PLA as only the AND array is programmable. It ;
to program a PAL compared to PLA as only AND must be A

is also easy &
pfogrammed- On the other hand, since the OR array is fixed, it is less flexible
than PLA device.
n
2 %p AND .
n : prog?arrrr%abie '1 AlRY L
input : B product : (fixed) output
lines : P ' m sum terms lines
: terms :

Fig. 7.23. Block diagram of PAL.

From the block diagram, it has n input lines which are passed through
able array producing ‘P’ product terms. Outputs

AND array which is programm _ : :
o/AND gates are then fed to the OR gate which1s fixed connection and producing
Moutput lines.
Ad’~'al:|tages
(1) It is easier to program than PLA.

: (2) It is less expensive than PLA.

iSadvanta :

j ges AND

/ter{is less flexible as compared to PLA because OR gates are fixed only

ates are

prﬁgrammable. . PAL
. it of full Adder using PAL
PLE 7.8, Implement the GO 1 der, the truthtable’s desigoed

lutiom In order to realize the circu

ay
then K-map is solved-

p
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The truth table of full Adder is given as follows : .,

e
,’I—T—B/’_- Cn S

HHHO!—‘OCO/Q‘

0 0
0 0
0 1
0 1
I 0
1 0
1 1
1 1

= O Ok~ ORKRO
H O O H O -+~ O

|

The K-map for Sum (S) and Carry (C) output is given as :

AB
c\__ 00 01 11 10

n

ol O - )
1) [0

AB

: HIOIm

Sum (S)= ABC, +ABC, + A BC,+ABC
Carry (C)= 4B + BC, + CA

The gi .
e St %llgena(;utput €quations are realized by using (2" = 23 = 8) 8 AND gates
sates. The designing is as follows using PAL :

The input wh;
Put which have dotg are forwarded through OR gate.

EXAMPL
PAL and
Solution:

Decimal
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Fig. 7.24-
EXAMPLE 7.9. Design a BCD to Excess-3 Code converter Counter using
PAL and PLA:
Solution: The truth table for BCD to Excess-3 Code is given as follows :
e
Decimal BCD Code Excess-3 Code
o o i ot o wix %%
‘ S 0 0 g B == o O 1
: R 0 0 0 ) e 0 1 0
g e ot SO e e BB o 1 O
e gp AR TSN o 1 1
g e gl B G- 1 ;
e B NS 0. "
6 —_— 0 1 g . 1 g y
TG TR ) pi
B e 55 L il Y
: : ] : 1 : follo
e .o K-map 18 given as IO WS
Deslgmng of the output w, X, Y, Zby using P

>\
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AB 11 1 X ___)(_J AB [1\ -\""x\ (o s
W=A+ BC+ BD X= EC+BD+BE“ 1
€0 —— = o

A\ _CD Cb cp cD A\ OB T o i

| [ 1] 8| 1) T

Ag| |’ ! AB| 1 e
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Y=CD+CD Z=D
Fig. 7.25. o
Using PLA
A B c D
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The desi
follows :

C=YZ+YZ
gning of the given equations A,B,Cand D by

D=7

using PLA js given g

Fig. 7.28.




