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Implementation of combinational Logic Circuit N g ¢
using PAL LU FITU TIONS

- Let us see the implementation of a combinational circuit using PAL with the
help of examples.

Examples for Understanding

Ex. 9.4.1 Implement the following Boolean functions using PAL.
w(AB,CD)=>m(0,2,6,7,8,9,12,13),
x(AB,CD)=>»m(0,2,6,7,8,9,12,13, 14)

y (AB,CD)=Ym (23,89 10,12,13),z (AB,CD) =Y m (1, 3,4, 6,9, 12, 14)
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Implementation of combinational Logic Circuit ey o |
using PAL N ST,

X =W +BCD

Note that function x has four product terms. Three of
them are equal to w. Therefore we can write
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Implementation of combinational Logic Circuit

using PAL

WESFITUTIONS

Step 2 : Implementation

In the last section we have seen the PLA program table. The program
table for PAL is similar to PLA program table. Table 9.4.1 shows PAL
program table with product terms, AND inputs and outputs.

Product term AND Inputs Outputs
| A B c | o | w |
1 0 0 = 0 = w=ABD+A BC+AC
2 0 1 1 — —
3 1 = 0 = =
4 — — — — 1 x = w + BCD
5 = 1 1 0 =
6 — — — —
7 0 0 1 — — v=ABC+BCD+AC
5 — 0 1 0 —
9 1 — 0 - -
10 0 0 - 1 - z=ABD+ BCD+BD
11 - 0 0 1 —
12 — 1 - 0 —

Table 9.4.1 PAL program table
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Implementation of combinational Logic Circuit <YB
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Fig. 9.4.3 Logic diagram

IMPLEMENTATION OF COMBINATIONAL LOGIC/ DIGITAL SYSTEMS DESIGN/PRIYANKA G-713523EC100,SANCHAI KRISHNA.M-713523EC106/II-ECE-C/SNSCT 5/16



Implementation of combinational Logic Circuit YR
using PAL VS TOUENE,

Design BCD to Excess-3 converter using PAL.

Step 1 : Derive the truth table of BCD to Excess-3 converter

BCD code Excess-3 code
Decimal

B, | B, | B, | B, | E3 | E, | E [ Eg
0 0 0 0 0 0 0 1 1
1 0 0 0 1 0 1 0 | o
2 0 0 1 0 0 1 0 1
3 0 0 I 1 0 ] 1 0
4 1 | o [0 | 0| 1] 1|1
5 ] 0 1 1 0 0 0
6 0o | 1 1 [ o[ 1] o]0 |1
7 0 ] ] ] 1 0 1 0
8 1 | o | o |0 | 1]|]o0o] 1|1
9 1 0 0 1 1 1 0 0

Table 9.4.2 Truth table for BCD to Excess-3 code converter
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Implementation of combinational Logic Circuit ~-
using PAL

CINS I WE,

For E,

For E, For E,
| B8, BB, gp T BBy
BB\ 00 01 11 10 BBN 00 01 11 10 BBN\ 00 o1 11 10 BB\ 00 01 11 10
oofo|ofo]o 00 0 i1 [i1}] 1] 00 1‘; 0 {"1"‘E 0 00 ]1 00 Iﬂ
- i | ! k :
..... TR IO Lo r N ;
01) 0 /1 [i13] 1 01)i1i{ 0| 0] 0 orf{1i 0 |{1{ 0 m%r 0 H%W
] 1 it ; —
11X mgx;ﬁj ﬁiﬂ X |.%] X HLEXH XX X X X | X |iX
e o S ISP i ! ¢ i i i
: : i bl . | P b
10141 | 1] X]| X 10 0 [{1 [[Xi] X] 10[i1] u{xfx 10115 0 [ X [{ X]
L S Ll e e
\ - -B.B.A +B.8 +8 E,=B,8,+B.B E,=BB,+BB,

Fig. 9.4.4 K-map simplification
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Implementation of combinational Logic Circuit e o |
using PAL (B rITU TIoNTS

Step 3 : Implementation

Product terms Inputs Outputs
_ By | B, | B, ‘.Bﬂ E, E2 E1 Eu
B, 1 1 | = | - | = -
B, B, 2 -1 ] -(1]11f=-]=]|-
B, B, 3 -1 |1 |(=11f=]=]|-=
B, B, B E = | 1 [0 | 0 [
B, B, 5 -0 -1 ]=(1]=|-=
B, B, 6 -0 |1 | =F=11|=1]-=
B, B, 7 -{=-]10(0]=(=]1/|1
B, B, 8 - =] 1 [1]=(=1]1]|-=
B, B, 9 - | =110 =]=|=]1
I 0 0 R T/C

Table 9.4.3 PAL program table
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Implementation of combinational Logic Circuit ~-
using PAL

CINS I WE,
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Fig. 9.4.5 Logic diagram
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Implementation of combinational Logic Circuit
using PLA

Step 1: Truth Table

Table 1: BCD to Excess-3 Code Conversion

CLESTFITUTIONS

INPUT (BCD CODE)

OUTPUT (EXCESS-3 CODE)

Bj B> B, By E3 E> Eq Eo
0 O 0 0 0 0 1 1
0 0 0 1 0 1 0 0
0 0 1 0 0 1 0 1
O O 1 1 0 1 1 0
O 1 0 0 0 1 1 1
0 1 0 1 1 0 0 0
O 1 1 0 l 0 0 1
O 1 1 1 1 0 1 0
1 0 O 0 1 0 1 1
1 0 O 1 1 1 0 0
1 0 1 O X X X X
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Implementation of combinational Logic Circuit /.=
using PLA NSTIOTNE

1 0 1 1 X % % X
1 l 0 0 X X X X
1 l 0 1 X X X X
l l l 0 X X % X
1 l 1 1 X X % X
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Implementation of combinational Logic Circuit Y
using PLA T rITuTIoNs
Step 2: K-Map
_ E3=(B3+ B2{81+ B0) =2 =52 (81 + BO) + BJE1BD
B3E2 B3E2
BIBO N 00 01 11 10 B1IBO\ 00 01 ___ 11 10
oo 0 | o | X |14 oof O |1 | X | O
11| 0 | 1 x || = el | W X || X
o | b | Ix ] x| 1] 0 | X [EX
10 . 10
E1=EB180+B180 E0 = BU
_y BaB2 N Bag2
B180 o - 11 10 it 00 01 11 10
a6l B 1 X 1 oo| 1 1 JI X 1
01l O | O] X | O o1l 0 | O | x| 0O
2= I 1 X | X L 0]l o[ x [ X
a | e | x| x 1 1 X1 2
10| 10
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Implementation of combinational Logic Circuit

/)

using PLA CLETITUTIONS

E3=B3 + B2B0 + B2B1

|11

(1) (2) (3)

E2= B2B1 + B2B0 + B2B1B0
|11

(4) (5) (6)

E1= B1B0 + B1B0

||

(7) (8)

E0 =B0

|

9
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Implementation of combinational Logic Circuit
using PLA ~»

LB rrruTions

Step 3: Prepare the PLA program tabl.

lable 2: PLA programming table

Product /P o/P
'::“ Xt B3 | B2 | BI BO E3 | E2 El | EO
I 1 - B ~ 1 ~ ~ "
B3

2 B J B l ] ~ B -
B2B0

3 — l | B ] B B B
B2BI

4 ~ 0 | ~ ~ I ~ ~
B2BI

5 ~ 0 T 1 5 1 = .
B2 B0

6 — ] 0 0 o ] N B

B2B1BO
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Implementation of combinational Logic Circuit Nip g S
usin g PLA T rITuTIoNs

7 1o o | _ | _ |1 |_
BIBO

8 _ | l T 1T,
B1B0

9 = [ o | = N | sl = | = (@
BO
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Implementation of combinational Logic Circuit
using PLA M://rur/o/v:

Step 4: Implementation of the PLA circuit

The logic circuit for BCD to Excess-3 converter using a PLA device

(gt e
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P T I ’F?I‘ -y
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Fig 3: PLA logic circuit for BOD to Excess-3 Convertor
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Implementation of combinational Logic Circuit

using PROM NV "
CLLTFITUTIONS

Design a combinational circuit using PROM to
convert gray code into binary code.

STEP 1: Truth Table for Grey to

GRAY INPUT BINARY OUTPUT
(Y)

G2 Gl GO B2 Bl B0
0 { 0 0 0 0
0 0 I 0 0 I
0 I I 0 | 0
0 | 0 0 | |
I 1 0 I 0 0
I I I | 0 I
I 0 I | 1 0
I 0 0 | | |
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Implementation of combinational Logic Circuit Nilp g ¢
using PROM LT FITUTIONS

STEPZ2 : Simplification by using K map

00 01 ] 10)
L 0 0 0 0
............................ B::GE"““(”
| 1 | ] |
G2 Gl GO
. 00 01 11 10
0 0 0 v 1 = e
_____________ et e B, =G, G +G2G ------(2)
] 1 1 0 0
i Cal Cald
00 01 11 10
o[ o O] o [® e
B, =0G2G1G,4+G2G,Gp -----(3)
[ O] o [O] o
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Implementation of combinational Logic Circuit Ny §
llSiIlg PROM NSO

STEP 3:
No. of inputs 3
No. of address lines (locations) =2 * 3 =8

Each location can store 4 bit words
No. of outputs =4 ( B_{3} B_{2} B_{1} B_{0} )

ROM Programming Table: (with the help of Eq. 1, 2 and 3)

ROM Programming Table: (with the help of Eq. 1, 2 and 3)
Location Inputs Outputs

L G, G, G, B, B, B, B,
0 0 0 0 0 0 0 0
l 0 0 1 0 0 0 I
2 0 1 0 0 0 1 |
3 0 I I 0 0 1 0
+ | 0 0 0 I | I
5 1 0 I 0 I 1 0
6 ! ! 0 0 I 0 0
7 1 I 1 0 I 0 1
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Implementation of combinational Logic Circuit > LB

using PROM CLETITUTIONS
::1'::1 o 0000
1 OO0 1
G I 2 < = 5 0011
e 3 1 0010
G, g e % a : 0111
- & 5 | - 0110
Go " 6 A 0100
= L 0101

FlCs 5: LOMWslC :
DIAGRAM B, B, B, B, Binary Output
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CINS I WE,

THANK YOU
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