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Introduction to Semiconductors:

e Semiconductors are materials with electrical conductivity between conductors and
insulators.
e They have a band gap that allows for control of electron flow.

Basic Semiconductor Devices:

1. Diodes:

o Allow current to flow in one direction.
o Composed of P-type and N-type semiconductors.
o Used in rectifiers, voltage regulators, etc.

2. Transistors:

o Amplify or switch electronic signals.
o Types include Bipolar Junction Transistors (BJTs) and Field-Effect Transistors (FETS).
o Integral in digital and analog circuits.

Operating Principles:

e P-N Junction:

o Forms the basis of many semiconductor devices.
o When forward biased, allows current flow; when reverse biased, blocks current.
o Utilized in diodes and transistors.

e Transistor Action:

o Involves controlling current flow between different terminals.
o In BJTs, current amplification is achieved through the control of base current.
o In FETSs, voltage applied to the gate controls current flow.

Applications of Semiconductor Devices:
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e Integrated Circuits (ICs):

o Combines multiple devices on a single chip.
o Found in computers, smartphones, and other electronic devices.

e Light-Emitting Diodes (LEDSs):

o Produce light when current flows through them.
o Used in displays, indicators, and lighting.

e Solar Cells:

o Convert sunlight into electricity using photovoltaic effect.
o Renewable energy source for various applications.

Future Trends:

e Miniaturization: Shrinking device sizes to increase efficiency and performance.
e Advanced Materials: Exploring new semiconductor materials for enhanced properties.
e Power Electronics: Developing devices for efficient power conversion and control.

Conclusion: Understanding semiconductor devices is crucial for modern technology, as they
form the backbone of electronics and power systems. Continued research and innovation in
semiconductor technology drive progress in various fields, shaping the future of technology and

society.
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