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DIGITAL ELECTRONICS AND MICROPROCESSOR

23ECB204 -

UNIT -1 COMBINATIONAL LOGIC

Output

Input

Decoder

Encoder
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Interconnect: Decoder, Encoder, Mux,

DeMux
Arbiter
Memory Bank
P1
AddressT ¥ Data
P2 3 - ; Demux
Add 2 Mux
e l Address
: \\ \ N
Address k ‘ n m 2m
| Data k Decoder
Pk
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1. Decoder

Definition

Logic Diagram

Application (Universal Set)
Tree of Decoders
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1. Decoder: Definition

n inputs EN (enable)

» Yo
> Y

> Y

n to 2" decoder
2" outputs .
23 g function:

Vi=1IfEn=1& (I, 1, Iy )~
y;= 0 otherwise @
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1. Decoder: Definition

« N inputs, 2N outputs
 One-hot outputs: only one

output HIGH at once
2:4
Decoder
11+ Y,
A — 10— Y,
A, — 01—,
00 — Y,

A, Al Y, Y, Y, Y,
0 0 0 0 0 1
O 1 0 0 1 0
1 0 0 1 0 0]
1 1 1 0 0 0]




Decoder: Logic Diagram

YIS

En

yi = m; En

Iy’
Iy’ .—> Y1
P

Yo=1if (I, 1. 1) =(0,0,0) &En=1

y7 = ll1loEN

.—» i y7 = Ll1IgEn @
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Decoder Application: universal set
{Decoder, OR}

Example: Implement functions f(a,b,c) = ¥m(1,2,4)

f,(a,b,c) = Xm(2,3), and f3(a,b,c) = Xm(0,5,6)
with a 3-input decoder and OR gates.

Y1
Y2

En
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e OR minterms

2:4
Decoder
11
A 10
B — 01
00

Decoders

Minterm
AB

AB

AB

Y = AB + AB
= A DB

AB
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Tree of Decoders wﬁ
~»
Implement a 4-2* decoder with 3-23 decoders.  @@rwior

p-o
d ’
b

o

Y7
Ys
Yo

Y15
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Tree of Decoders éﬁ
Implement a 6-2° decoder with 3-23 decoders. I

En
Yo
Y7

PRIRE

Ys
Y15

I5 14 13

Y56

I 11 1o

Y63
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2. Encoder

e Definition
e Logic Diagram

e Priority Encoder
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2. Encocéer: Definition
N

PLET A

Yn-1...Yo

Encoder Description:

At mostone |; = 1.

Yo (yn_]_,..,yo): 1fli=1& En=1
Y1 (Yr15-+» Yo ) = 0 otherwise.
Y2 A=1i1IfEn=1andoneist. lj=1

. A = 0 otherwise.
8 Inputs A  3outputs @
12 e
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Encoder: Logic Diagram

FTUrIons

En
I
lg—
g ————
[ ]
13 -

En

Yo
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~»
HrUTIons

Priority Encoders

» If more than one input is active, the higher-order
input has priority over the lower-order input.

—  The higher value is encoded on the output

» Avalid indicator, d, is included to indicate whether or
not the output is valid.

—  Outputisinvalid when no inputs are active

° d =0
—  Outputis valid when at least one input is active
° d =1

23ECB204/DE & MP / Dr.K.Jagadeesh, AP/ECE / Unit 1/ Decoder and Encoder 15
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Valid bit

> d

l

b

a

=2 ol ol

OO O O ™ O«

==1N=0 i ==K

OO0 000 ™™ T

8-to-3

Priority f|—>C
Encoder

Yo—>

Y1 —>

Yo—>
Y3—>

Y 4—>

Yy5s—>

Yg—>

Y7—>

Y1 V2 ¥3 Va4 ¥s Ve V7

Yo

OO0 00D0DDO00 0 ™

D000 00 0 ™ X

OO0 O0O0O0O0 v« XX

OO0 00O ™ X XX

= N-N-N-E

OO O v XXX XX

O O v X X X X X X

O v X X X X X X X
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Priority Encoder: Implement a 32-input priority
encoder w/ 8 input priority encoders (high bit
priority).

~ ol
~»
HrUTIons

Y32, Y31, Y30 '
Y22, Y21, Y20
17 o

En

|31-24

I25-16

Y12, Y11, Y10

I 15-8

Yo2, Yo1, Yoo
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YIS
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