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The course is set for the postgraduate students of the department of materials science and
engineering. It covers the main content of photovoltaic materials and devices, such as the history
of the photovoltaic field, the working principles for the devices, the development of the new-
generation perovskite solar cell and the challenges in commercialization. Under the background
of upgrading energy mix and the thriving of photovoltaic industry, this course aims at imparting
systematic knowledge of photovoltaic materials and devices to our students, helping them learn
about the history and the current status of solar cell, the fundamental theory, fabrication,
measurement and analysis of the devices, and the cutting edge of photovoltaic field. In addition,
this course includes practice in laboratory so that the students can apply their knowledge into the
design and analysis of solar cells. The course is suitable for students after the courses of
Fundamental of materials science, college physics, materials chemistry and so on.
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Content Hours Format Instructor
Overview, Hls:)(;rg,o Il\;lraréfﬁ :nd Key Issues ) Class Liyuan Han
Crystalline Silicon, Organic and Dye .
Sensitized Solar Cells 2 Class Liyuan Han
Cu(In, Ga)Se; Thin-film Solar Cells 2 Class Qifeng Han
Solar Radiation and Solar Energy, .
Conversion Model of Solar Energy 2 Class Qifeng Han
The Principle of Detailed Balance, Photo- .
generated Current and Dark Current 2 Class Qifeng Han
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Carrier Recombination and Detection 2 Class Qifeng Han
Optoelectronic Perovskite Materials and
i Device Structures 2 Class Yanbo Wang
Fabrication of Functional Layers for
Perovskite Solar Cells 2 Class Yanbo Wang
Research on The High Efficiency Progress
and Long-term Stability of Perovskite Solar 2 Class Yanbo Wang
Cells
Perovskite-based Tandem Solar Cells
(Perovskite-silicon, Perovskite-CIGS and 2 Class Yanbo Wang
All-perovskite Tandem)
Perovskite Solar 'Ce.ll Module and ) Class Yanbo Wang
Commercialization
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Students observe the fabrication process of
perovskite solar cells in the laboratory,

fabricate perovskite thin films in groups, 2 Practice Yanbo Wang
and test the photoelectronic properties of
thin films and devices
Students select a kind of optoelectronic Discussion and
materials and devices they are interested in 2 Yanbo Wang
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