History of Electronics Engineering

History of Electronics Engineering — Key Milestones & Concepts

1. Foundations (18007-?1900)

Year Event Significance

Alessandro Volta invents the voltaic  First reliable source of continuous electric current

(dry) cell — the birth of practical electricity.

18 Michael Faraday discovers Basis for generators, transformers, and later for
electromagnetic induction inductive components.

1864 James Clerk Maxwell publishes A Unifies electricity, magnetism, and light; provides
Treatise on Electricity and Magnetism  the theoretical framework for wave propagation.
Heinrich Hertz demonstrates radio Confirms Maxwell’s theory; opens the door to
waves wireless communication.

. Introduces the fundamental charge carrier used in
1897 J.J. Thomson discovers the electron _ )
all electronic devices.

Sir William Crookes builds the first Early “cold cathode” device that later evolves into
vacuum tube (Crookes tube) the thermionic valve.

2. The Vacuum?Tube Era (19007-?1940)

Year Innovation Impact on Engineering
1004 John Ambrose Fleming patents the First practical rectifier; enables detection of
thermionic diode (Fleming valve) radio signals.

_ _ __ Amplifies weak signals; makes radio
1912 Lee De Forest invents the triode (audion) _ i
broadcasting feasible.

19205 Development of vacuum?tube Foundations of early radio, telephone
amplifiers, oscillators, and mixers repeaters, and early radar.

10305 Vacuum?tube computers (e.g., ENIAC, Demonstrates that electronic circuits can
1945) perform general?purpose computation.

19 Karl Ferdinand Braun introduces the First solid?state rectifier, hinting at future

crystal detector (galena diode) semiconductor devices.
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3. The Semiconductor Revolution (1940?-71960)

Year Breakthrough Why It Matters

Bell Labs — John Bardeen, Walter
) - . Replaces bulky, power?hungry vacuum
1947 Brattain, William Shockley create the point o o
) tubes; enables miniaturization.
?contact transistor

8 Shockley patents the junction (bipolar) More reliable, easier to manufacture;
transistor becomes the workhorse of early electronics.
19 Geiger—Miller tube refined for radiation Shows versatility of semiconductor junctions
detection beyond amplification.

. , Silicon’s thermal stability and abundance
1954 Bell Labs develops the silicon transistor )
pave the way for mass production.

_ _ Combines multiple transistors and passive
Jack Kilby (Texas Instruments) invents the . ) )
_ o components on a single chip; drastically
integrated circuit (IC) .
reduces size and cost.

Robert Noyce (Fairchild Semiconductor) Enables reliable mass?production of complex
patents the planar process for ICs circuits.

4. The Era of Integrated Circuits & Microelectronics (1960?7—
?1980)

| Decade | Core Developments | Engineering Conse
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