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BCD increment-by-1: K-maps Example: Two-bit multiplier
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Design example: Comparator
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Need a 4-variable Karnaugh map
for each of the 3 output functions

Comparator: K-maps

K-map for LT K-map for EQ K-map for GT
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LT = A'B'D+A'C+B'CD GT = BC'D'+AC'+ABD'
EQ = AB'C'D'+A'BC'D+ABCD+AB'CD'
= (A xnor C)e(B xnor D)
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Comparator: Implementing EQ Comparator: Circuit schematics
) Option 1:
ABC EQ = A'B'C'D'+A'BC'D+ABCD+AB'CD' o 5 S
YI¥[Y _ _ e — o >——
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EQ = (A xnor C) «(B xnor D) A _—_D— A ;D_
XNOR is constructed from 3 simple gates -
7 gates but they all have 2 inputs each D
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Switching networks logic blocks Multiplexers

Multiplexer (MUX)

Routes one of many inputs J—
to a single output
Also called a selector ‘| |°°

ntrol

Demultiplexer (DEMUX) |
o Routes a single input to one I -
of many outputs

Also called a decoder l [
control
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Basic concept

o 2" data inputs; n control inputs ("selects");
1 output

Connects one of 2" inputs to the output

“Selects” decide which input connects to
output
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Multiplexers: Truth tables

= Two alternative truth-tables: Functional
and Logical

Example: A 2:1 Mux  Functional truth table Logical truth table
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Multiplexers

= 2.1 mux: Z=Sy'Ing + Sylng
= 41l mux: Z=S,'SyIng+ S,'SyIn; + S;S,'In, + S;SgIn,
= 81 mux: Z=S,'S,'Sy'Ing + S,'S,'Syln, + ...
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Multiplexers: Implementation Cascading multiplexers
2:1 mux 4:1 mux
l L _ = Can form large multiplexers from smaller
s z ones (many implementation options)
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Multiplexer as logic block Multiplexer as logic block
= A 271 mux can implement any function of n = Can also use a 2%1:1 mux to implement a
variables as a lookup table function of n variables
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Multiplexer as logic block

F(A,B,C,D) implemented using an 8:1 mux
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