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Chapter 7

Adder Circuits:
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Half-adder

Block Diagram:




Full Adder:

Block Diagram hl_\\/\l
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Example 1: Draw the block diagram of the
following Arithmetic expression
using haif and full adders
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Example 2: Draw the block diagram of the
following Arithmetic expression
using only full-adders
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Logic Diagram of 7483 4-bit addet full adder
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Example 3: Draw the block diagram of the
following Arithmetic expression

using the 7483 IC.
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Example 4: Draw the block diagram of the

following Arithmetic expression

using only 74LS83 ICs
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Chapter 8

Comparator:
e Compares two binary strings.
e Qutputs 1 if both strings equal
e Qutputs 0O if both strings do not equal

k= A1A0 VS B1Bo =9

Basic comparator

2: j> putput
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Example 5: Design a basic comparator for
4-bit strings (F and G) designed
with X-Nor and And Gates.

F = F3F2F1F0
G= G3G2G1Go
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Example 6: Design a basic comparator for
4-bit strings designed with X-Or
and Nor Gates.

F = F3F2F1F0
G= G3G2G1Go
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Integrated-circuit Magnitude Comparator
Compare two binary strings (A and B) with
the following outputs:

eA=B
o A>B
e A<B
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Logic Diagram of 7485 Magnitude Comparator
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Example 7: Use the 7485 chip to design a 3-bit

Comparator for strings J and K.

]2z o
a3 =¥, Y Yo

Je=k
p<=B

A3 OBAGTB
B3 A=BOAEQB
A2 A<BOALTB
B2

Al
B1
A0
BO
AGTB A7B

AEQR A=B
aLTB A<B

74LS85N

outpat

15



Example 8: Use the 7485 chip to design a 7-bit
Comparator for strings M and N.
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Active High Level:

Function is active when it is receiving/sending a
high voltage.

Active Low Level:

Function is active when it is receiving/sending a
low voltage.
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Decoder:
e Decodes a string of binary inputs to a single
output representing the inputs.
e Binary inputs represent octal, hex, or BCD

e values.
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Example 9: What binary string is needed to
light Lamp-1 connected to an

octal-decoder.
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Logic Diagram of 74138 Octal Decoder
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Example 10: Sketch the output waveforms given
the inputs shown for a 74138 Octal

Decoder
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Encoder:
e Opposite a decoder
e Takes a single input representing a distinct
value and converts it to a binary representation
of the distinct value.
e Binary representation can be BCD, Hex, or Octal

value.
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Logic Diagram of 74147 decimal-to-BCD priority Encoder.
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Example 11: Sketch the outputs ( 4o, 41,4, 4,) as

the following inputs (Z«.75.15.1, ) are switching.
The remaining inputs are set to high for the 74147
decimal-to-BCD priority Encoder.
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Logic Diagram of 74148 octal-to-binary priority Encoder.
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Problem 8-15 pg 348: Sketch the output
waveforms (4o, 41, 42, EO,GS ) given that the

inputs (Zo,71,1, ,15j6,Z) are set high for
74148 chip.
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