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CODE CONVERTER
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DECODER

DECODES A GIVEN BINARY CODE WORD

0

D2 = X'Yl' 0

y

0
DJ = X'Yl 0

I x
D4 = xY'Z' 0

DS = xy'z. I

D6 = xyz' 0

D7 = xyz. 0

A 3-to-8 line decoder
(

n INPUTS 'X,--:- n-to-m -zJ m < 2° OUTPUTS..
DECODER
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HI
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Truth Table of a 3-to.8-Une Decoder
uno

Inputs Outputs
x y z Do 0, Oz D3 04 05 D6 D7.--.--.."---.- -----.
0 0 0 I 0 0 0 0 0 0 0
0 I I 0 I 0 0 0 0 0 0
0 1 0 0 0 I, 0 0 0 0 0
0 1 1 0 0 0 1 0 0 0 0
I 0 0 0 0 0 0 1 0 0 0
t 0 1 0 0 0 0 0 1 0 0
I 1 0 0 0 0 0 0 0 1 0
I ) 1 0 0 0 0 0 0 0 1-- ---------

C y'Z ) =- C I C> t) I I )I Do= x'y'l' 0

0

1
I v -, D. = x'y'l 0

l
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Any boolean function f(xI' ..., xn)can be implementedby an nx2n DECODER& an OR gate.

e.g., FULL ADDER
S(x,y,z) = L (1,2,4,7)
C(x,y,z) = L (3,5,6,7)
Two boolean functions defined over 3 variablesneed a 3x8 decoderand two OR gates

S:::::-O

c == t

Implementation of a full-adder with a decoder

VARIOUS DECODERS
Dlnx2n I Function Table Block Dia1!ram Reduced Block Dia1!ram

1 lx2

2 2x4

3 3x8
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I , decoder 0 4
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11>0 I 1 0 +x- lx2 - lx2

1 I 0 I I
Decork Y' Dt x DO: Dt

I
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X Y 11>Dt
0 0 1 0 0 0 x 11>

0 1 0 1 0 0 2x4 Dl * 2x4 4-
1 0 0 0 1 0 Y btCocle-r x:y DO:DJ
1 I I 0 0 0 I DJ

Already given I Already shown I + -*3x8
x:z Do:D]
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DECODERS WITH ENABLE INPUT

n INPUTS X/ -:I n-to-m
: I DECODER

- ZJ.., m < 2n OUTPUTS

Xn
- ZW')

(E) ENABLE j

If E = 0, ALL OUTPUTS ARE 0
If E = 1, ONLY ONE OUT OF m OUTPUTS IS 1, REMAINING OUTPUTS ARE 0

(TIIAT OUTPUTIS DETERMINEDBYTHECOMBINATIONOF VALVESOF n INPUTS)

e.g., 3x8 DECODERWITHENABLEINPUT
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DECODERS CONSTRUCTED USING OTHER DECODERS

e.g., 4x16 DECODER CONSTRUCTED USING 1WO 3x8 DECODERS WITH ENABLE INPUTS

(VJ.XYz) ::: (c> f 0 0)
~ r-I I ¥tl< Y 2, x ,& 0 (/ 0 0
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. 0 y 1+1 decoder0 Z T E
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3x8
decoder DB to DJS
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A 4 x 16 decoder constructed with tWo 3 '10. 8 decoders



e.g., 8x256 DECODER CONSTRUCTED USING
17 4x16 DECODERSWITHENABLEINPUTS
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X1:x.,1 fnn-out constraints

1-7 .

0
~ ~ 2~£

\
:

b.tccchl .:- 2~
..

/Co

E

~~.

tt)<(b

4 I 18tH of 16
~ X decoder z~

DECo I )'0:,"15

EN

56

4Xlb
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4~ IX decoderz~ Zo:ZI$
DEC,

EN
)'0

it 'K1-£
.l OtH~f J6

4~ IX decoder z~ "6:lJI
DEC2

EN
)',

IL~~~J6
4~ IX decoder z

DECI6

EN
Enable EN \.. -"IS

S}~2.~ J,f 16AI-oaf"of decoderfreeconstructedfrom f tlf 16decoders.

)<, 11'F1{,

X~- 1 sut sf J6 ~6x decoder z
X'c; DECo )'0:."15

~. EN

EnableEN

'f-:3

'f-z:

)<'I .

'fo

XJ

X~

X,

Ij/. ~f 16

X decoder Z~Zo:ZU
DEC,

EN

EN
x

~X/61 8t1tef to

X decoder Z~l2"IJ:'2.s.s
DECI6

EN


