
A brief history of 
semiconductors
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Overview of uses
Semiconductors can do some useful things that 
neither conductors or insulators can. These include:

• They can be used to only allow current flow in 
one direction.

• They can be arranged such that one voltage 
effects the size of another voltage.

As a result, semiconductors can be used to switch, 
amplify and superimpose within circuits. These form 
the basis of computing and electronics.
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Pre-semiconductor devices
It was possible to perform these functions without 
semiconductors. A device similar to a CRT (called a 
diode) could stop current in one direction:

http://www.schoolphysics.co.uk/age14-16/Atomic%20physics/text/Thermionic_diode/index.html
http://www.rhunt.f9.co.uk/Glass_Blowing/Thermionic_Diode/Thermionic_Diode_10.jpg 

(electrons could only travel towards the anode). 
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Pre-semiconductor devices
It was also possible to have a device (called a triode) 
where one voltage effected a second voltage.

http://upload.wikimedia.org/wikipedia/commons/6/65/Triode_vacuum_tube.png

Again, very similar to a 
CRT, except for an 
additional grid between 
the anode and cathode.

The grid voltage could be 
altered, effecting the 
voltage reaching the 
anode.
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Inadequacies
• These diodes and triodes were known as 

thermionic devices because they required a 
heating filament to release electrons.

• Thermionic devices were large, unreliable, fragile, 
required high voltages, generated inconvenient 
amounts of heat (wasting energy and requiring other 
parts of the circuit to be protected).

• These factors meant that although computers and 
electronics could be built, their portability and 
processing power were heavily limited.
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“Computers in the future may weigh no more than 1.5 tons” 
- Popular Mechanics, 1949

“I think there is a world market for maybe five computers”
- Thomas Watson, Chairman of IBM,1943

“I have travelled the length and breadth of this country and talked with the best 
people, and I can assure you that data processings is a fad that won’t last out the year”
- Chief business publication editor at Prentice-Hall,1947

“But what is it good for?” (regarding microprocessor)
- Engineer at the Advanced computing Systems Division, IBM, 1968

“There is no reason anyone would want a computer in their home” - Ken Olson 

Impracticalities of computing

http://ifaq.wap.org/computers/famousquotes.html

6

http://ifaq.wap.org/computers/famousquotes.html
http://ifaq.wap.org/computers/famousquotes.html


http://en.wikipedia.org/wiki/File:CSIRAC-Pano,-Melb.-Museum,-12.8.2008.jpg
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Valve (thermionic) radio
http://files.myopera.com/thetomster/files/graetz_valve_radio.jpg

8

http://files.myopera.com/thetomster/files/graetz_valve_radio.jpg
http://files.myopera.com/thetomster/files/graetz_valve_radio.jpg


Solid state devices
• The triode had been discovered in 1906 by Lee de 

Forest, arguably beginning the electronic age.

• The ability of semiconductors to perform the same 
function as thermionic valves was discovered 
during the 1940’s. The new device was called a 
transistor. 

• These devices are called solid state because all 
movement of electrons occurs through a solid 
material (solid state diodes were developed much 
earlier in the 1900’s).
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Transistors
A transistor is a sandwich of doped semiconductor 
materials (PNP or NPN). They perform the same 
function as a triode but are more compact, reliable and 
efficient. William Shockley and his team are generally 
credited for its invention in 1947.

http://upload.wikimedia.org/wikipedia/commons/thumb/a/aa/BJT_symbol_NPN.svg/510px-BJT_symbol_NPN.svg.png 
http://upload.wikimedia.org/wikipedia/commons/2/2c/Transistorer_%28croped%29.jpg

http://en.wikipedia.org/wiki/File:William_Shockley,_Stanford_University.jpg
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Germanium vs silicon
Transistors were originally made from germanium, as 
the necessary refinement processes were developed 
during the second world war. There were some 
disadvantages to using germanium:

• It is fairly rare (1.5ppm of the earth’s crust)

• It’s conductivity increases significantly with 
temperature, causing it to function differently.

Germanium was eventually replaced by the more 
abundant element silicon, once the necessary 
refinement processes were developed (in the 1950’s)
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Integrated circuits
Many transistors (and other components such as 
resistors) began to be combined into one device 
known as an integrated circuit. As manufacturing 
processes improved the IC’s became more compact.

http://en.wikipedia.org/wiki/File:Microchips.jpg
http://1.bp.blogspot.com/-Izq-_KRird8/Ta7RmwSNH1I/AAAAAAAAACk/PaVWZB0IDeo/s1600/02.jpg
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http://en.wikipedia.org/wiki/File:Transistor_Count_and_Moore%27s_Law_-_2011.svg

Moore’s Law
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