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Recap: Basic Logic Gates

A | A A
a| )% ) % ) >
AND OR

XOR
A | B| Output A | B| Output A | B | Output
010 0 010 0 010 0
011 0 011 1 011 1
110 0 110 1 110 1
111 1 11 1 1]1 0
A _ A A
ol ® 2) n) °
NAND NOR XNOR
A | B| Output A | B| Output A [ B| Output
010 1 010 1 010 1
011 1 011 0 011 0
110 1 110 0 110 0
1|1 0 1)1 0 1]1 1

[Symbolic representation according to the Standard IEEE Std 91/91a-1991]



Consider the following circuit:
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Multiplexer (or Selector): Combinational Logic Circuit
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Multiplexer (or Selector): Combinational Logic Circuit
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2-to-1 Multiplexer Implementation
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2-to-1 Multiplexer Implementation

OR

11, lfS:O
Iz,lszl

Verification of correctness:

I, | b | S| Q
o| o | o] o
1| 0| o | 1
0| 1] 0| 0
1 | 1| 0 | 1
o | o | 1] o0
1 | 0o | 1] o0
o | 1| 1] 1
11| 1| 1




4-to-1 Multiplexer Implementation
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4-to-1 Multiplexer Implementation

Inputs

Each input pin is connected to
an individual AND logic gate
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4-to-1 Multiplexer Implementation
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4-to-1 Multiplexer Implementation

Inputs

51 52

Control pins
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4-to-1 Multiplexer Implementation

Inputs

Based on S1 and S2 signals,
output Qs set to one of I11,..., 14 input pins

—_/

51 52

Control pins
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4-to-1 Multiplexer Implementation

Inputs

51 52

Control pins

UHJHJLJ

(1,,ifS;=0and S, =0

. 12, lfSl = OandSz =1
Q= I3, ifS{=1andS, =0
k14’ ifS;=1and$, =1
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4-to-1 Multiplexer Implementation

[4 nll
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15 0 —\ \ L 0
13 ; 0 N
1 1
Iy ﬁ 0
—0
A_ )\ A rI]_; lfSl = 0 and Sz =0
0 =4 I, ifS; =0and S, =1
51 S> =\ L ifS; = 1and S, = 0
Control pins 4, ifS; =1and§; =1
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4-to-1 Multiplexer Implementation

Iy AR
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15 . —\ O\ _Is 0
I5 : Iy | | )
I 1
I h 0
10/
A )| A rIl) ifS]_=OandSZ=O
.y I, ifS; =0and S, =1
51 57 Q= I3, ifS;=1and$S, =0
Control pins s ifS; =1and S, =1
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4-to-1 Multiplexer: Implementation through NAND (Universal) Gates
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Multiplexer

2™ input pins

s, ;.

\ J
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n control pins
(selector signals)
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Multiplexer Demultiplexer

\ Q ¢ / Up to 2" output pins

2™ input pins

[-n __— T~ )
8 2 // \\ m |
| —] [~
Sl Sn STl Sl
n control pins n control pins

(selector signals) (selector signals)
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Demultiplexer

Q / Up to 2™ output pins

Based on control pin signals, ~
demultiplexer sends its input to one of its outputs

s, s,

\ J
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n control pins
(selector signals)
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Demultiplexer

/ 01 —
0,
Q / Up to 2™ output pins
~_ 0
\\ m _
Based on control pin signals, ~
demultiplexor sends its input to one of its outputs
Sn 51

\ J
|

All other outputs are set to some

default value (e.g. “0”) n control pins
(selector signals)
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2-to-1 Multiplexer 1-to-2 Demultiplexer

e -

Q1

Q2

R

}
B & B

g = I, if S=0 Q,=Iland Q, = 0,ifS =1
“ 1 L,if S=1 0, =0and Q, = I,ifS =1




