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Decoders
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For most practical decoders, one or more enable controls
may also be embedded into decoders to allow expanding capability 3

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



Decoders

Implementing a 3 to 8 decoder using two 2 to 4 decoders with

enable pin
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Decoders

Implementing a 3 to 8 decoder using two 2 to 4 decoders with
enable pin
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Decoders

3 to 8 decoder
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Decoders

4 1o 16 decoder
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Decoders

4 to 16 decoder
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Decoders

Implementing function using Decoders
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Decoder Applications

4-bit Data Word

1]

Data 1/0

Write
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— Register 6
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Address Decoder

3-bit Binary Addressing
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Encoders
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Priority Encoder
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Priority Encoder
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Priority Encoder
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Priority Encoder

Priority Encoder
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Priority Encoder

T T T \ VDD
clk o|||: 0|||: 0I||: °|I:
D, d|”
EP,
D, oAf=>o—+—d|

EP

EP,

wb )
TIT

Y YYY

EP

|||j-
|II -|==-
171
T

5/12/2025 16

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



Binary to Gray Using Encoder-Decoder
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Encoder Applications
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Encoder Applications

Light-Receiving Element

Sensor Qutput Angle |
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Encoder Applications
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Multiplexers

2-to-1 multiplexer
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(a) S (b) S

The (a) logic symboland (b) logic circuit of a gate-based 2-to-1 multiplexer.
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Multiplexers

4-t0-1 multiplexer
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Multiplexers
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Multiplexers

4:1 MUX using Tri-state buffers and 2 to 4 Decoder
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Multiplexers
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Multiplexers

Boolean Function implementation
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Multiplexers

Boolean Function implementation
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Multiplexers

Boolean Function implementation

4x]1 MUX
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Multiplexers
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Multiplexers
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Switch-based 2-to-1 multiplexers: (a) TG-switch circuit; (b) Nmos circuit; (c) Lean Integration
with Pass-Transistors (LEAP) circuit; (d) CMOS circuit; (e) CPL circuit; (f) DPL circuit.
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Demultiplexers
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Demultiplexers
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Magnitude Comparators
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Magnitude Comparator

1 0 1
1 1 0
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Magnitude Comparator

1 0 1
1 1 0
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Magnitude Comparator

1-Bit Comparator A, By | Gy | Ly | E
Ao 00| 0|01

B, 01,010

Let G, Indicate greater, L, indicate 10| 1,00
Lesser and E, Indicate equal 1111 0lo] 1

Go=AyBy’
Lo=Ay’ By

Eq= (A @ By)’ = (Ay O By) =(Gy + L)
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Magnitude Comparator

1-Bit Comparator Gy= AyBy’
AO
B Lo=Ao By

Eq= (G + Lo)’ = (Ay D By)’
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Magnitude Comparator

2-Bit Comparator Bil AIl BIO Ai)

A AA [1—Bit ] [1-Bit ]

5 B, B, |Comp| |ComIO|
L, E; G, Ly B Gy

A=B WhenA,=B,and A,=B,

AND
E=E,.E, [ J
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Magnitude Comparator

i A
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Magnitude Comparator

2-Bit Comparator B|1 : Blo i
1-Bit [ 1-Bit ]

A AA Comp Comp

B B B BE Bl
1 0 L, E; G, L, Ey Gy

El LO
A<B WhenA,;<B;0R
When A, = B, and A, < B, o | L,

L=L,+E,. L, | OR'
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Magnitude Comparator

1-Bit Comparator

2-Bit Comparator
G=G,+E, G, L=L,+E; L, E=E. E

3-Bit Comparator

E=E,.E,. E,
L=L,+E, Li+E, E,. L,
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Magnitude Comparator

4-Bit Comparator
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Magnitude Comparator

4-bit equality detector
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Magnitude Comparator
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Magnitude Comparator
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Magnitude Comparator
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Magnitude Comparator
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Thankyou
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