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HAz4w it Course Description

The fundamental concepts and operation principles of thin-film photovoltaics are introduced. The
required properties of semiconductor materials for the thin-film photovoltaics are discussed. The
technologies of various photovoltaic devices including amorphous Si solar cells, CdTe solar cells,
CIGS-based solar cells, dye-sensitized solar cells, organic solar cells, and perovskite solar cells
are presented.

#A2 P &  Course Objectives

The thin-film solar cells are classified. The semiconductor materials and their related properties
for various types of solar cells are introduced. In addition, the device structures and the design
concepts associated with the device performance are addressed. The deposition techniques of the
semiconductors and fabrication processes of thin-film solar modules are highlighted.
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# ¥ i R % Teaching Schedule & Content

#F =t Week M % Subject/Topics % zRemarks




1 Introduction of thin-film solar cells

2 Classification of thin-film solar cells

3 Substrates for thin-film solar cells, Cell configurations
4 Module fabrication

5 Materials for thin-film solar cells

6 Operation principles of thin-film solar cells

7 Dye-sensitized solar cells and organic solar cells

8 #p ¢ 4 2% Midterm Exam

9 amorphous Si solar cells

10 amourphous Si solar cells

11 CdTe solar cells

12 CdTe solar cells

13 CIGS-based solar cells

14 CIGS-based solar cells

15 Oral presentation

16 #P % ¥ & Final Exam

17 Perovskite solar cells

18 Perovskite/Si or CIGS tandem solar cells
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B3 & i¥(Transdisciplinary Projects)

I:l B 7% %8 Transdisciplinary Teaching |:| e s %% Inter-collegiate Teaching

I:l #¢7 & 3 Courses Co-taught with Industry Practitioners
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General Performance
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#¢ A4 Midterm Exam 35%
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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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