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The irradiance of sun light is briefly discussed. The fundamental concepts and operation principles
of photovoltaic devices are introduced. The required properties of semiconductor materials for
photovoltaic applications are addressed. The technologies of crystalline photovoltaic devices
including Si solar cells, and III-V compound solar cells are presented.
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1. Introduction of course contents

1 2. Introduction of photovoltaics
Fundamentals of semiconductors:

9 1. Intrinsic and extrinsic semiconductors
2. Doping
3. Semiconductor statistics
Fundamentals of semiconductors:

3 4. Degenerate and nondegenerate semiconductors
5. Direct and indirect bandgap semiconductors
Junction theory:

4 1. Formation of pn junction
2. Band diagram of pn junction
3. Heterojunction
1. Interaction between light and semiconductiors

5 2. Emission and absorption of photons
3. Absorption coefficients and penetration depth
4. Thickness of solar cells
1. Fundamentals of photovoltaics
2. Solar spectrum

6 3. Standard reporting conditions and measurements
4. 1V characteristics
5. Performance of photovolatic devices

7 Exam 1

8 Operation principles of pn-junction photovoltaic devices

9 Required properties of photovoltaic materials
Classification of photovoltaic materials

10 Development trends and current status of photovoltaics
Classification of solar cells:

11 1. Wafer-based solar cells
2. Thin-film solar cells

12 Fundamentals of crystalline Si solar cells

13 Exam 2

14 High-efficiency crystalline Si solar cells
1. III-V solar cells

15 2. Multi-junction solar cells
3. Concentrator photovoltaics

16 Introduction of thin-film solar cells

17 Oral presentations

18

Flexible solar cells
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
1.  “Handbook of Photovoltaic Science and Engineering,” John Wiley & Sons.

. “The Physics of Solar Cells,” Jenny Nelson, Imperial College Press.
3.  “Photovoltaic Materials,” Richard H. Bube, Imperial College Press.
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
meet. google. com/pue-oprt-kmj
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