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Multiplexers

Multiplexer - combinational circuit that selects binary
information from one of many input lines and directs it to
single output line

The selection is controlled by Select lines

Normally 2" inputdines,.nselection lines and 1 output line

Also called Data Selector
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Multiplexers

2:1 Multiplexer — 2:1 MUX

l,and |, are input lines and S is select line

If s=0 then o/p =1,
s=1theno/p =1,
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Multiplexers

4:1 Multiplexer — 4:1 MUX

S| S |orP

O/R £8,S 1y +S;"Spl; + S:Sy'l, + S;Syl5

Direct Implementation

8/23/2021




Multiplexers

4:1 Multiplexer — 4:1 MUX Using 2:1 MUX
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Multiplexers

4:1 Multiplexer — 4:1 MUX Using 2:1 MUX
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Multiplexers

4:1 Multiplexer — 4:1 MUX Using 2:1 MUX
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Multiplexers

4:1 Multiplexer — 4:1 MUX Using 2:1 MUX
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Multiplexers

A — ) D Y, Multiple Bit Selection Logic
A
1 >
A E S
5 3 @* v, Output Y
A — \( \
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B, — 6\\6
B, - A\
|
B, —
L
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‘ |/
S5 Do

Analyze and Complete the table
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Multiplexers

Multiplexers can be constructed using 3-state gates

Tri State Buffer

Normal input A BN Output Y = A1 C =1
‘ High—-impedance if C =0

Control input C

2:1 MUX using Tri-state buffer

lo T— O/P
— Do
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Multiplexers

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

Iy ™ 14
I > 74HCT125 Quad Tri-State Buffer
LOGIC SYMBOL
fj “H:}———an e Ad Y4 c3 A3 Y3
=T
1 0
Select | 51

2
s, x4

0
~ decoder
Enable —{EN
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Multiplexers

Boolean Function implementation

F(XY,Z)=3(1,2,6,7)

RBRE
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Multiplexers

Boolean Function implementation

F(XY,Z)=3(1,2,6,7)
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Multiplexers

Boolean Function implementation

F(XY2)=5(1, 2,6, 7) 2:1

Multiplexer

F=Y®D Z
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Multiplexers

Boolean Function implementation

1.F(XY,2)=5(1,3,5, 6, 7) using 4:1 MUX and 2:1 MUX

2.F(A,B,C,D)=5(1,3,4,11, 12,13, 14, 15) Using 8:1 MUX and 4:1M0X

3. The logic function implemented by the circuit bélew’is (Ground implies logic ‘0’)

4x1 MUX
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74XX series ICs

74HCT125 Quad Tri-State Buffer

LOGIC SYMBOL

OUTPUTS INPUTS OUTPUT
EO GS 2 1 0 A0

El A2 Al GND
— rey=SEYT Y= el T —_— -
G da 1B, d¥0 vl 1¥2  1¥3 GHND INPUTS OUTPUTS
EMAEBLE ~SELECT DATA OUTPUTS

Decoder Enecoder
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