
• Devices: diodes, solid state lasers, transistors
• Applications: computing, communications, controllers
• Energy: efficient lighting, solar cells
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Before the lecture, the slides will be uploaded to:
https://cloud.tugraz.at/index.php/s/NjuEDwhj1R5CBGT
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Jack Kilby's first integrated circuit 1958
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http://www.itrs.net/reports.html



http://www.itrs.net/reports.html



Al:  = 3.5 ×107 1/Ω·m

Si:  = 4.3 ×10-4 1/Ω·m

Conductivity



Silicon

silicon crystal = diamond crystal structure

• Important semiconducting material
• 2nd most common element on earths crust 
(rocks, sand, glass, concrete)
• Often doped with other elements
• Oxide SiO2 is a good insulator



Large (2 m) single crystals are grown  

Silicon

Czochralski process

http://en.wikipedia.org/wiki/Czochralski_process

Float zone



50 m - 0.5 mm thick

Silicon wafers



http://britneyspears.ac/physics/fabrication/photolithography.htm

http://cleanroom.byu.edu/lithography.parts/Lithography.html

Photolithography



EBPG (Electron beam pattern generator)

100 kV   = 0.12 nm



Ion implantation

Implant at 7º to avoid channeling




