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Some Application of Digital Logic circ

uitsll____
@Digital Electronics - Binary Arithmetic

Binary arithmetic is one of the fundamental concepts in the field of
digital electronics. It is basically the mathematics on binary digits

(bits).
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Binary Addition ; ,
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00111 7 1101.101
10101 21 1101.001
11100 =28 10101.000

Half-Adder

Basic rules of binary addition are performed by a half adder, which has two binary
inputs (A and B) and two binary outputs (Carry out and Sum).

The inputs and outputs can be summarized on a truth table.

The logic symbol and equivalent circuit are: Outputs
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Full-Adder

By contrast, a full adder has three binary
inputs (A, B, and Carry in) and two binary

Inputs Outputs
A B qn Cout

outputs (Carry out and Sum).

The truth table summarizes the operation.

A full-adder can be constructed from two

half adders as shown:
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Full-Adder

\\,
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For the given inputs, determine o B Cy,

the intermediate and final outputs
of the full adder.

The first half-adder has inputs of 1 and 0;

therefore the Sum =1 and the Carry out = 0.
The second half-adder has inputs of 1 and 1;

therefore the Sum = 0 and the Carry out = 1.
The OR gate has inputs of 1 and 0,

therefore the final carry out = 1.
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Comparators /-

'Fhe/fmn of a comparator is to compare the magnitUdes of two
binary numbers to determine the relationship between them.

In its simplest form, a comparator circuit determines whether two
numbers are equal.
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In exclusive-NOR gate, the output is a O If the two Input bits are not
equal and a 1 if the input bits are equal.
aliaal) Al calS 1) (0) Glasall S5 ¢ (XNOR) 4 asll NOR - 4l A
A glude Jlaay) Gl calS ) (1) 5 ¢ gbaia e (two input bits )

Thus, In the simplest form, a comparator can test for equality using
exclusive NOR gates. (why ?)
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Comparators

A Basic Comparator

The input bits are equal.
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() The input bits are not equal.

0 The mnput bits are not equal.

:)DO— The input bits are equal.




Comparators \)

/

n order to compare binary numbers containing two bits each, an
additional exclusive-NOR gate Is necessary.
Oed o A=SALAD S o e Lgie JS (g giad N 30U A8 ,Y1 4 e Jal (g
Al 4 pasNOR 4l 92 352 5 55 pall
The two least significant bits (LSBs) of the two numbers are compared
by gate G1, and the two most significant bits (MSBs) are compared by

gate G2. N
A
LSBs G, A=10
B,
) HIGH indicates equality.

A
MSBs (r,

General format: Binary number A — A A
Binary number B — BB,
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Example 1:- Apply the (10 ) and (10) binary numbers to the
comparator inputs given below, and determine the output by following
the logic levels through the circuit.

.4.;1:{}:)D ]
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Solution: The output is 1 for inputs 10 and 10
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Example 2:- Apply the (10 ) and (11) binary numbers to the
comparator inputs given below, and determine the output by following
the logic levels through the circuit.

Ap=1 :)D}L
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Solution: The output is O for inputs 11 and 10

| () — not equal




(XNOR) 2 g5 lia oy JSIS .. SUEN 03,01 § 2 (2) o0 AST Ligald S 131

Comparators

The function of a comparator is to compare the magnitudes of two binary numbers
to determine the relationship between them. In the simplest form, a comparator can

test for equality using XNOR gates.

How could you test two 4-bit numbers for equality? e
A=

AND the outputs of four XNOR gates. B ke
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A decoder is a digital circuit that detects the presence of a specified
combination of bits (code) on its inputs and indicates the presence of
that code by a specified output level.
(258]) ) (he s de gana 3 g 9 CRIISTA0a8 3 1 e B jlie palil) Eld Sl
e e A e Jal 138 a s () i s LDl e

A simple decoder that detect the presence of the binary code
(A = 0011 ) is shown below:-

(Active HIGH) aa-M.
(1) 32 z2y%e JI g2

Active HIGH decoder for 0011




Assume the output of the decoder shown is a logic 1.
What are the inputs to the decoder?

B
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