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1. PFELFR Course Title
Fundamentals of Photovoltaics
) BRRBE AR HTHALRER
' Originating Department Department of Electrical and Electronic Engineering
3. RS EE336
Course Code
4. PRFEES) Credit Value 3
5. W k0% Major Core Courses
Course Type
RIRFEH
6. 2 Fall
Semester
BRES o , .
7. HhEEXiE English & Chinese
Teaching Language
RRAYN. FTB¥R. BRART
T H
Eégjﬁ)lﬁﬁﬁ LELLEES Aung Ko Ko Kyaw
8 Department of Electrical and Electronic Engineering
’ Instructor(s), Affiliation& | 755-8801-8531
Contact aung@sustech.edu.cn
(For team teaching, please list
all instructors)
) CLURf 2 15256 R /Bh 3056 R 77 3K Please list all Tutor/TA(s)
SRR FTR¥R. BRR
9. VRN ZEIOME Wenhui Li, liwh@sustech.edu.cn
Tutor/TA(s), Contact
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(Optional)
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4 P PR ABRAFATE | TRIES] HEERMAEH) JSEE i)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
EAE 48 16 64
Credit Hours

SBRE. HEEIER

Pre-requisites  or  Other| Sk #3{F 31t Introduction to semiconductor devices (EE204)
Academic Requirements

JEERE. HE%I0E
Courses for which this course | NA
is a pre-requisite

HEERBEARENEE  |\a
Cross-listing Dept.

HERPKHFH G SYLLABUS
# % H#% Course Objectives

This course is designed for the students who want to take optoelectronic or microelectronic majors and, so they are
encouraged to take this course although it is an elective subject. The course aims:

e to give a basic concept of solar spectrum and light
e to understand the operation principles of solar cell

e to learn the fabrication process, characterization, materials and device design of various types of solar cells

Fiik % > R Learning Outcomes

Upon completion of the course, the students will be able to demonstrate:
e An understanding of solar spectrum and light in harvesting solar energy
e An ability to track the solar path to receive the highest power from the sun
e An ability to design and fabricate different types of solar cells
e An ability to test and analyse the performance of solar cells
e An ability to apply the optic theory to improve the efficiency of solar cells
¢ Anunderstanding of the operation principles of various kinds of solar cells
¢ A knowledge of various light absorbing materials used in different kinds of solar cells

e Arecognition of Shockley—Queisser limit and techniques to overcome the limitation
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17. BEAFEHEOR (WERESUFCNE, WREAFNATAREL; WEARREEEREE:, H%HhSEHR
EX D)
Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Section 1 Introduction (environmental issue, energy demand, overview of photovoltaic technologies, history,
status, trend and future) (Week 1)

Section 2 Basic of light and solar spectrum (Week 2)
Section 3 Semiconductor Materials and Their Properties (Week 3-4)
Section 4 Operation Principle of Photovoltaics (Week 5-6)
Section 5 Silicon Solar Cells (Week 7-8)

Section 6 Dye-sensitized Solar Cells (Week 9-10)

Section 7 Organic Solar Cells (Week 11-12)

Section 8 Perovskite Solar Cells (Week 13)

Section 9 Thin Film and other solar cells (Week 14)
Section 10 Light Management in Solar Cells (Week 15)
Section 11 PV Modules and Systems (Week 16)

LAB

Lab1 : Sun position simulation

Lab2 & 3: Fabrication of Organic Solar Cell

Lab4 : Characterization and Performance Analysis of Organic Solar Cell
Lab b : Transfer matrix simulation

Lab 6 & 7: Fabrication of Perovskite Solar Cell

Lab 8 : Characterization and Performance Analysis of Perovskite Solar Cell

18.  #ht K& 2 %%H Textbook and Supplementary Readings

1. S. M. Sze and Kowk K. Ng, Physics of Semiconductor Devices, Chapter 13 (Photodetectors and solar cells)

2. Lewis Fraas and Larry Partain, Solar Cells and Their Application

3. Angele Reinders, Pierre Verlinden, Wilfried van Sark, Alexandre Freundlich, Photovoltaic Solar Energy: from
fundamentals to applications, ISBN 9781118927465

4. www.pveducation.org
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Type of Time % of final Penalty Notes
Assessment score

H &) Attendance

WERI
Class
Performance

VNI g
Quiz

BT H Projects |Week 6 and 14 20

SERENE Every alternate week |20
Assignments

B R, Week 9 20
Mid-Term Test

HRER Week 17 40

Final Exam

HARMRE
Final
Presentation

HE (TREFE
B PA VPG T
=)

Others (The
above may be
modified as
necessary)

it 4+ = GRADING SYSTEM

B A +=HE%H] Letter Grading
0O B8. Z&id4 ] GEE/ANEE) Pass/Fail Grading

& &# it REVIEW AND APPROVAL
AERRE ST U T HENERSHRGET

This Course has been approved by the following person or committee of authority




