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DEVICE TECHNOLOGY & PACKAGING

• MOS devices

• Design and layout considerations

• Silicon Bipolar technology

• GaAs and other III-V devices

• Packaging

• Reliability

Chapters 8 – 10 in Jaeger ”Introduction to Microelectronic Fabrication”
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Silicon Bipolar Technologies

Bipolar transistors today used for:

- Analog circuits

- High frequency

- Power devices

• Simple Bipolars using ”CMOS-like” process

• Reduce collector resistance by ”buried collector” (need epi-reactor) 

• Add poly-emitter to increase gain

• BiCMOS process combines CMOS and Bipolar on same chip =>

Very complex process, up to 30 mask layers
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Silicon Bipolar Technologies

Common improvement today: 

Silicon-Germanium Epitaxial Base Transistor

• Modify bandgap by  ~ 15% Ge in base region

• Increase in gain and max frequency
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