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HAz4w it Course Description

The semiconductor physics emphasizing the interaction between light and semiconductors is introduced.
Regarding this subject, the absorption of photons in the semiconductors is addressed. Furthermore,
the operation principles, device structures, and fabrication technologies of optoelectronic
semiconductor devices including light emitting diodes, laser diodes, photodioeds, and photovoltaics
devices are discussed.
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Objectives

A BTYEHIAE Bt EEHFEHE o2 Jan 4 o To cultivate the basic ®
knowledge of engineering, applied mathematics and physics

B BT iR % FE - FFF M2 4 - To cultivate the basic ability of analysis, ®
verification and implementation of systems.

C PIREL Ly B MY A%EAT W42 i 4 o To train the auxiliary ability between .
the utilization of software tool and the verification of the hardware practice

D VHTWATE NPT RIAAPT REEY 25t 4 o To train the integrate ability .
between professional instinct in learning technique and engineering practice.

B FR LR T WL FE B EL 24 2 To fulfill the ability of group cooperation O
and teamwork competition.

. ERFA AL QBN T~ LRI EHFFE Y 204 o To fulfill the ability of question .
finding, logical analyzing, bottleneck overcoming and continuous learning
TESNGEAFEMARL LHEAE{ 2T REEF S AL K24 - To obtain the

G [ability of multi-specialization and to meet the industry demand as well as to have O
the ability of academic ethics and concept of intellectual property

i TRERIP P FR > B A AP HEL B AT 244 o To understand the change of O
global market and the have the basic ability of reading and conversation in English.

Bl P [1lustration @ % A 4pk Highly correlated OF B 4p# Moderately correlated
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1. Intrinsic and extrinsic semiconductors
1 2. Nondegenerate and degenerate semiconductors.
3. Formation of pn junctions.
9 1. band diagrams of pn junctions.
2. Forward bias and Shockley equation.
3 Moon Festival
4 National Day
5 1. Excess Minority Carrier recombination lifetimes
2. Heterojunction
6 1. Homojunction LED
2. Heterostructure LED
7 Exam 1
8 1. LED materials
2. LED efficiency and luminous flux
9 1. Optical absorption coefficients
2. Introduction of photodetectors
1. Operation principle of photodetectors
10 2. photovoltaic mode of operation
3. photodiode mode of operation
1 1. Spectral responsivity
2. Quantum efficiency
12 Exam 2
13 1. Solar spectrum
2. Operation principles of photovoltaic devices
1. IV characteristics of pn junction photovoltaic devices
14 2. Equivalent circuit of photovoltaic devices
3. Series resistance and parallel resistance
15 1. Materials for photovoltaic devices
2. Si and III-V Crystalline photovoltaic devices
16 New Year’ s Day
17 Thin-film photovoltaic devices
18 # % ¥ 3% Final Exam
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|:| % # 4 B Community Practice |:| A% & ¥ Industy-Academia Cooperation

5 & (¥ (Transdisciplinary Projects)
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|:| ¥ §F & 3 Courses Co-taught with Industry Practitioners
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