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Covers the physics of solar cells, basics of semiconductors, pn
junctions, basic structure of solar cells, the latest advances in
solar cell materials, and concepts for improving the efficiency
of solar cells. Solar cell design based on silicon, copper
indium gallium selenide, gallium arsenide, organic solar cells,
dye-sensitized solar cells, quantum dots, and nanowires will
also be reviewed.
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1. COURSE NUMBER AND TITLE:
PHYS 332: Solar Cells

Course Prerequisites: PHY S 262 and 263, or PHY S 245 and 246

Catalog Description:

Coversthe physics of solar cells, basics of semiconductors, pn junctions, basic structure of solar cells, the
latest advances in solar cell materials, and concepts for improving the efficiency of solar cells. Solar cell
design based on silicon, copper indium gallium selenide, gallium arsenide, organic solar cells, dye-sensitized
solar cells, quantum dots, and nanowires will also be reviewed.

2. COURSE JUSTIFICATION: Upper division course that satisfies renewable energy minor materials
science requirement

Course Objectives:

The physics of solar cells

Materials and methods used in the manufacturing of the four generations of solar cells
Compare the energy conversion efficiencies of different types of solar cells

Compare cost effectiveness of different types of solar cells

Solar cell manufacturing companies and career outlook

Course Necessity:
Only the second course that satisfies renewable energy minor materials science requirement

Course Relationship to Existing Programs:
Satisfies renewable energy minor materials science requirement

Course Relationship to Existing Courses:
None; course taught as PHY'S 390 special topics in Fall 2013

3. APPROVAL HISTORY:
4. SCHEDULING AND PROPOSED INSTRUCTORS:

Semester of Initial Offering: Fall 2014

Proposed Instructors: Krishnamurthy V. Vemuru

5. TENTATIVE SYLLABUS: See attached.



Solar Cells
PHYS390
Fall 2013 Syllabus

Description

Solar cells are used to generate electricity from the Sun. The goal of this course is to cover the physics of the
solar cells such as the importance of renewable energy sources in future economy, the principle of operation of
solar cells, the basics of semiconductors, pn junctions, pin junctions, conversion of thermal radiation into
chemical energy, conversion of chemical energy into electrical energy, basic structure of solar cells, the latest
advances in solar cell materials and technologies, and concepts for improving the efficiency of solar cells. The
four generations of solar cells covering silicon, cadmium telluride, copper indium gallium selenide, gallium
arsenide, organic solar cells, dye-sensitized solar cells, quantum dots, and nanowires will also be reviewed.
Some recent research on solar cell physics from selected journal articles will also be reviewed.

Learning Goals

The physics of solar cells

Materials and methods used in the manufacturing of the four generations of solar cells
* Compare the energy conversion efficiencies of different types of solar cells
* Compare cost effectiveness of different types of solar cells

* Solar cell manufacturing companies and career outlook

Textbook: Solar Cells, Materials, Manufacture, and Operations, Second Edition, Augustin McEvoy,
L. Castner, Tom Markvart, (Elsevier, 2013).
Additional Reference: The Physics of Solar Cells, Jenny Nelson (Imperial College Press, 2003).
Prerequisites: PHYS262 and PHYS263 or PHYS245, PHY S246, and the permission of the instructor.
Lectures: Class meets on Tuesdays and Thursdays: 9 to 10:15 AM in 207, Innovation Hall.
Instructor: Krishnamurthy V. Vemuru
Office: 201 B Planetary Hall, Office Hours: WF 1:30 to 2:30 pm or by Appointment
Phone: 703-993-5121, Email: kvemuru@gmu.edu
Grading: 15 assignments x 5 points = 75 points
Final Exam (5 problems, which may also include conceptual or descriptive questions) x 5 points = 25 points
Final Exam: December 12, 8:45 to 10:15 AM
Letter grades: A+: 95-100%, A: 90 — 94%, A-: 85-89%, B+: 80 to 84%, B: 75 to 79%, C+: 70 to 74%,

C: 65 t0 69%, D: 60 to 64%, and F: 0-59%



