
5. Describe the main heterostructure features exploited in electronic and optoelectronic
applications

Heterostructure FET

1. Draw the equilibrium qualitative band diagram for an HEMT, pointing out the
advantages with respect to a MESFET

2. Describe the channel sheet charge saturation effect in an HEMT, pointing out its
consequence on the device electrical characteristic

Bipolar transistor

1. For an npn bipolar transistor, define and discuss all the current components crossing
the emitter and collector junctions in forward operation. Define also the current
amplifications αF and βF

2. Describe the physical causes of Early effect and discuss its impact on the static
characteristics of an npn BJT, pointing out the consequences on the device doping
levels

3. Define the base transit time and derive its relation with the other BJT parameters

4. Draw the equilibrium qualitative band diagram for a single heterostructure HBT,
pointing out the advantages with respect to a homostructure BJT

Optoelectronic devices

1. Describe an optical communication system, analyzing the main optoelectronic com-
ponents and their features

2. Describe optical fiber operation and their main applications

3. Discuss optical absorption and emission in a semiconductor, describing the advan-
tages of using semiconductor alloys for optoelectronic applications

4. Describe a semiconductor LED, pointing out its main features

5. Describe the operating principle of a LASER diode

6. Describe the main photodetectors
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