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Si-Ge and 
Strain Si Technology
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Si-Ge 
Technology in a 

Nutshell

• Started in 1987 (IBM)
• Companies involved

– IBM (US)
– Analog Devices (US)
– NEC (Japan)
– Daimler Benz (Germany)
– Nortel (Canada)

• Devices researched
– HBT
– HCMOS (CMOS)
– Si-Ge optoelectronic
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Si-Ge Heterojunction Bipolar Transistor
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Doping and composition
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Band diagram
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Si-Ge MOSFET
fabricated by Prof. Thomas Jackson Group

at Penn State

See http://jerg.ee.psu.edu/Research/Silicon-germanium/SiGe-MOSFET/
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Si-Ge CMOS
p+ poly-Si

i -Si

i-Si0.7Ge0.3

p+ n+

SiO2



8

shurm@rpi.edu #22

Applications (expected)

• Wireless
• 2-30 GHz range
• Competition to GaAs
• replacement for Si BJT and GaAs-based 

HBTs
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Smooth Strain Si from IBM

From Compound Semiconductor, August 2005, p. 28


