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HAz4w it Course Description

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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Education
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A BTLATWT I TR IR L LR F 200 4 o To cultivate the research and ®
developing ability of electr1ca1, electronics and information engineering °
B BT RS S WE%RE 7 IFR R it 4 o To cultivate the advanced ability of
analysis, verification and implementation of systems °
c PIREL Ly A % EA T et 2 i 4 To train the auxiliary ability between O
the utilization of software tool and the verification of the hardware practice
D VRAETWRIFIFTAREEBEIRF AT HEEY 24 o To train the integrate ability .
between professwnal EECS knowledge and engineering practice
B ERHe Ay WA hEMir & v 3 845 4 o To fulfill the research ability in O
thesis by group discussion and teamwork cooperation
F ERFA AL QRS T C SR EFFE Y 204 o To fulfill the ability of question .
finding, logical analyzing, bottleneck overcoming and continuous learning
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G |[the ability of multi-specialization and to meet the industry demand as well as to O
have the ability of academic ethics and concept of intellectual property
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H |change of global market and to have the ability of reading, conversation and O
technical writing in English e
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¥ #% & B % Teaching Schedule & Content

F =t Week R % Subject/Topics % 3xRemarks
1 1. Introduction of course contents
2. Introduction of photovoltaics




Fundamentals of semiconductors:
1. Intrinsic and extrinsic semiconductors

2 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. TII-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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#pe¢ ¥4 Midterm Exam 40% v
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% %4 Homework and/or
Assignments
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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

H w4 P (Supplemental instructions)




