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Introduction to Logic Gates

Logic gates are the basic building blocks of digital electronics and communication systems.
They perform logical operations on one or more binary inputs to produce a single binary output.

In digital communication, information 1s represented using binary digits (0 and 1). Logic gates
process these binary signals and help in tasks like data transmission, error detection, encoding,
and digital signal processing.

Logic gates are implemented using electronic components such as transistors, diodes, and
integrated circuits (ICs).

Binary representation:
* 0 — LOW voltage (False)
* 1 — HIGH voltage (True)
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Types ot Logic Gates

There are 7 basic logic gates used in digital systems.

AND Gate
OR Gate
NOT Gate
NAND Gate
NOR Gate
XOR Gate
XNOR Gate




AND Gate

The AND gate produces an output 1 only when all inputs are 1. Otherwise
the output is 0.

Boolean Expression:

Y=A"'B
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Application

Application:

* Security systems
* Control circuits
* Data gating
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OR Gate

The OR gate produces output 1 if at least one input is 1.

* Boolean Expression:
Y=A+B
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Truth Table §
0 1 1
1 0 1
1 1 1




Application

Application:

* Alarm circuits

* Decision-making circuits
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NOT Gate

NOT gate is also called an inverter. It produces the opposite output of the input.

*  Boolean Expression:
Y=A
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Application:

*  Signal inversion

*  Complement generation
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Truth Table
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NAND Gate

NAND gate is the combination of AND gate followed by NOT gate.

* Boolean Expression:

Y = (A - B)

Important:
NAND gate is called a Universal Gate because any logic circuit can be implemented using only NAND gates.
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Truth Table §
0 1 1
1 0 1
1 1 0




NOR Gate

NOR gate is OR gate followed by NOT gate.

Boolean Expression:
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NOR gate is also a Universal Gate.
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Truth Table §
0 1 0
1 0 0
1 1 0




XOR Gate

XOR (Exclusive OR) gate produces output 1 when inputs are different.

Boolean Expression:
Y=A@DB

Applications:
®  Error detection
Digital comparators

*  Encryption systems
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Truth Table §
1 0 1
1 1 0




Applications of Logic Gates in Communication
Technology

Logic gates are widely used in communication systems such as:
* Digital transmitters and recetvers

* Error detection and correction systems

* Multiplexers and demultiplexers

* Encoders and decoders

* Signal processing circuits

* Microprocessors and digital controllers
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X |
Conclusion ;

Logic gates form the foundation of digital communication systems. By

combining different gates, complex circuits like processors, memory devices,

and communication equipment can be designed.
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