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MAGNITUDE COMPARATOR  Pgthm 3.47
@ .e,xdu.c.»:sft. nev
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) /
(A>B) = PTB B; +K3A:_8; + 'XB'X"-AI B: t EKLX? Ao Bo

(A<B) = Pf3 33 + EA}B;, + @xa,ﬁfaf t )Sxa-xl ﬁ‘o Bo
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4-bit magnitude comparator
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DECODER

DECODES A GIVEN BINARY CODE WORD

' . | DECODER | - .
X"} = Zp, “The. ont fiu.»‘,' @

7 . .
O_M_ﬁ : 3-40-8 Decocer (3?(8 Decoder ) 2 Po&héf&, minterms

Truth Tabje of a 3-to-8-Line Decoder

n INPUTS xr:j ntom | 2! - m<2°0QUIPUTS

Inputs Outputs
x ¥y z Do Dv D Dy Dy Ds Dy -»».-{3?
0 0 o0 1 0 0 0 0 ©0 0 O
0 | 1 0 1 G 0 0 0 0 0
0 i 0 0 0 1} 0 0 0 0 0
. 0 I i 0 0 0 i 0 0 0 0
| 0 0 Y 0 0 0 1 it 0 0
1 0 1 0 0 0 0 0 1 0 0
i 1 0 0 0 0 0 0 0 i 0
1 ! 1 0 0 0 0 0 0 0 |
I ) .
CXYZ):: (IOf) \ D, = xyt ()
> —
1 . D= xyz ()
! [ M
O » —
} 93 == x'yI 0
> _
Dy = xy'r
|« L/ L 0
\ Dy = xy'z {
] \ Dg = xyZ O
\ Dy = xyt O

A 3-10-8 line decoder
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" Any boolean function f(x, ..., X,) can be implemented by an nx2? DECODER & an OR gate,

e.g., FULL ADDER
Sx,y,z) = 2 (1,2,4,7)
C(x,y,z) = X (3,5,6,7)

Two boolean functions defined over 3 variables need a 3x8 decoder and two OR gates

by oo
NO) mg o 1 -
’ | 22 5 > i } : >"“'-‘ Y —’z*o

«x8 0 3

| 7 2 dgcogcro 4
0 z—{20 o s r@__c .y

t 6 -
o 7

Implementation of a full-adder with a gecoder

VARIOUS DECODERS

n [nx2" Function Table Block Diagram Reduced Block Diagram
1{1x2 x|y O By
0t 0 X 1x2 — Ix2 —%—
1ot Decodsr p—py | x Dg:Dy
Xy |y DDy Dy
212417576511 0 0 0 | x “—";’0
0 1]0 100 7R e N B2 SV . 2
1 010 0 1 0 | y— Deroder Dy X'y Dy:1y
1 10 0 01 D3
3 | 3x8 Already given Already shown 3 g
- 3x8 A
Xtz Dg:Dy




5%

DECODERS WITH ENABLE INPUT

. e Z
n INPUTS X, — n-to-m m <2° OUTPUTS
DECODER
_ )(n ’

(E) ENABLE

If E =0, ALL OUTPUTS ARE 0

If E =1, ONLY ONE OUT OF m QUTPUTS IS 1, REMAINING OUTPUTS ARE O
(THAT OUTPUT IS DETERMINED BY THE COMBINATION OF VALUES OF n INPUTS)

e.g., 3x8 DECODER WITH ENABLE INPUT

y — 3x8 78LDO:D7
z—1  Decocdhrr
|

E

DECODERS CONSTRUCTED USING OTHER DECODERS
e.g., 4x16 DECODER CONSTRUCTED USING TWO 3x8 DECODERS WITH ENABLE INPUTS

@.xyz) = (o 00)

x
. 3x8 7L,_
Y decoder Do to Dy

D, =1
{>¢ 11

- 3x8 —7L-
decoder Ds mp"s

! E

F 3

o O -

[ ]
;
iy

S
g

O

A4 x 16 decoder constructed with two 3 > B decoders



€.g. 8x256 DECODER CONSTRUCTED USING
17 4x16 DECODERS WITH ENABLE INPUTS Ié
/, Lx
X = xix §' S 4, 13+% D 4,{ x decoder z—-l-?‘-zo T
{6 +1 4, Buffers may be ?\ DEC,
¥ needed to mect EN
xy:x;]  fan-out constraints Jo T
4
Hx 16 b x 14
16
\--‘§4~— X decoder z——’-?t—-< «i, x decoder Zpmmr— L1022y
DEC, | Yo1s DEC,
EN EN
)i I
f -
leg
‘E' X decoder 2 Jé‘-—- 2asn: 255
DEC
) EN
Enable EN Y15
)(',? X X¢ Ktj S ?(17(! Y hcchc!%é decoder tree constructed from Jim#é-dewdezs
S Nt
i
X i 16
“ Ix decoder Zp-tmZpils
Xi——  DEC,
1
|
P
Ko X3
/ bx Ig =1 bxlg
X -out-0fi6 Kt -0tit-0l-16
e— 16 16
" X decoder Zp—pims x; |X decoder z—y- sy
St DEC, |I0'¥is 1  DEGC,
X x_|
7(3’ EN EN
. f
7{'}“—
2 I-Zm-oHvé
X, 1¥ decoder -3-9,«-..:»4., tiass
DEC\q
Koo
EN

Enable EN
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