AMPLIFIERS: SCIENCE & TECHNOLOGY
NEWS: On amplifiers: how do they work and what are the different kinds?

WHAT’S IN THE NEWS?

Amplifiers: A Transformative Invention

Amplifiers play a crucial role in modern electronics by enhancing weak electrical signals and
converting them into powerful outputs for various applications. Their invention, starting with
Lee De Forest’s Audion tube in 1906, revolutionized communication, entertainment,
medicine, and scientific research. They are essential in microphones, sound systems, and
loudspeakers, working through transistors and different amplification stages. Various
amplifier classes, such as Class A, B, AB, C, and D, cater to different functions like home
audio, radio-frequency transmission, and public address systems.

1. Evolution and Invention of Amplifiers
o Pioneer: Lee De Forest (1906) — Invented the Audion tube (triode vacuum tube),
marking the birth of electronic amplification.
e Advancement: Vacuum tubes were replaced by transistors, leading to modern solid-
state amplifiers with greater efficiency.
o Impact: Amplifiers enabled advancements in telecommunications, broadcasting,
music, and scientific research.

2. Working Principle of an Amplifier
2.1 Microphone as a Transducer
o Converts sound energy into electrical signals (audio signals).
e Types: Dynamic, Condenser, Ribbon, and Electret microphones for different
applications.
2.2 Sound Amplification Process
e Preamplifier (Preamp):
e Acquires weak input voltage and boosts it while minimizing noise.
o Ensures impedance matching for clear signal transmission.
* Voltage Amplification using Transistors:
o Bipolar Junction Transistor (NPN Transistor):
» Consists of three terminals — Base, Collector, and Emitter.
= A small voltage at the base-emitter junction causes a large current
flow between emitter and collector.
= This leads to voltage amplification while retaining the original signal
shape.
e Driver and Power Stages:
o Driver Stage: Maintains voltage stability while increasing current.
o Power Stage: Increases both voltage and current before sending the signal
to the loudspeaker.

3. Types of Amplifiers & Their Applications

Amplifiers are categorized based on their power efficiency and distortion levels:

Amplifier ]
Class Primary Use Key Features
‘Class A HSmall sound systems, studios HHigh-quality sound, low efficiency

‘Class B HBasic audio applications HBetter efficiency, crossover distortion




Amplifier )
Class Primary Use Key Features

Home theatres, professional

Class AB Balanced efficiency & sound quality

audio
Class C HRadio-frequency transmission HUsed in broadcasting, high efficiency
Class D Public announcement systems Highly efficient, used for large-scale audio

systems

4. Producing Loud Sound — The Role of Loudspeakers
e Key Components of a Loudspeaker:
e Voice Coil: Converts amplified electrical signal into mechanical movement.
o [External Magnet: Creates a strong magnetic field for coil interaction.
o Diaphragm: Vibrates to produce sound waves.
e Process of Sound Production:
Amplified signal reaches the voice coil.
Magnetic field interaction causes coil movement.
Diaphragm vibrations generate sound waves.
Higher power input results in louder sound output.
e Enhancements in Sound Quality:
o Stronger magnetic field — Increases efficiency.
o Larger diaphragm — Produces better low-frequency sounds (bass).
e Smaller diaphragm with fast membrane movement — Improves high-
frequency sound clarity.
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5. Applications of Amplifiers in Various Fields
o Entertainment: Music concerts, film industry, gaming audio.

o Communication: Telephones, PA systems, broadcasting, military communication.
e Science & Medicine:

e Medical Imaging: MRI, ultrasound diagnostics.



e Astronomy: Amplifies signals from space telescopes.
e Emergency & Search Operations: Enhances radio signals for rescue missions.
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