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The semiconductor physics emphasizing the interaction between light and semiconductors is introduced.
Regarding this subject, the absorption of photons in the semiconductors is addressed. Furthermore,
the operation principles, device structures, and fabrication technologies of optoelectronic
semiconductor devices including light emitting diodes, laser diodes, photodioeds, and photovoltaics
devices are discussed.
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F =< Week R % Subject/Topics % :IRemarks

1. Intrinsic and extrinsic semiconductors

1 2. Nondegenerate and degenerate semiconductors.
3. Formation of pn junctions.

9 1. band diagrams of pn junctions.
2. Forward bias and Shockley equation.

3 Moon Festival

4 National Day

5 1. Excess Minority Carrier recombination lifetimes
2. Heterojunction

6 1. Homojunction LED
2. Heterostructure LED

7 Exam 1

3 1. LED materials
2. LED efficiency and luminous flux

9 1. Optical absorption coefficients
2. Introduction of photodetectors
1. Operation principle of photodetectors

10 2. photovoltaic mode of operation
3. photodiode mode of operation

1 1. Spectral responsivity
2. Quantum efficiency




12 Exam 2
13 1. Solar spectrum
2. Operation principles of photovoltaic devices
1. IV characteristics of pn junction photovoltaic devices
14 2. Equivalent circuit of photovoltaic devices
3. Series resistance and parallel resistance
15 1. Materials for photovoltaic devices
2. Si and III-V Crystalline photovoltaic devices
16 New Year’ s Day
17 Thin-film photovoltaic devices
18 # % ¥ 3% Final Exam
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|:| 7 %% Transdisciplinary Teaching |:| B % %% Inter-collegiate Teaching

I:l ¥ fF £ 3 Courses Co-taught with Industry Practitioners
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