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Prerequisites
1. SEHVREI MRS Maxwell J712 2 [0gH
Review of the wave natures of light and Maxwell equations
2. JCRHEIE ¢ IFE B2 Y+
Optical wave propagation: interference in temporal and spatial domain
3. SIS ~ FTH ~ SRR [
Interfacial reflection and refraction for optical waveguides and guided modes
4. BEHIEARFE ¢ R ~ Wam e i
Basic principles of lasers : pump sources, gain media, and optical resonators
5. B A YR [ B ] B
By 2 R Temporal and spatial modulation of laser fields
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Fundamentals of semiconductor physics and optoelectronic devices
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Nonlinear optics
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The main goal of this course is to introduce the fundamental principles of the
semiconductor-based optoelectronic devices used in the research of photonics.
Students who take this course are expected to cultivate practical skills combined with
the theoretical principles to solve realistic issues by the designed assignments of
numerical simulation and the semester project presentation.

BEER

Learning Objectives |and their applications to set core concepts for further exploring advanced photonic
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Briefly address the fundamental physics of semiconductor-based optoelectronic devices

physics.

HRERZEE |[s. 0. Kasap, Optoelectronics and Photonics: Principles and Practices, 1st ed. (Pearson).

Textbooks And Hermann A. Haus, Waves and Fields in Optoelectronics (Prentice-Hall).
References Bahaa E. A. Saleh, Malvin Carl Teich, Fundamentals of Photonics (John Wiley & Sons).
HEBE L
HMRE B = 1 (ppt) (PowerPoints Slides) IERTEREFE (Lecture handouts) [ JH4RFFIE
Teaching
Materials [ EEE [ HSEEER [ AR
WS~ E) (Instruction) [/ N4HE
HERFZE
Teaching B IUEEZE (Oral presentation) IS EEE 23S (Problem-based learning)
Method
[ HEZEW5E [ JEAh
WA 30% (Midterm) [ HIR*= [ I e B [ S
HETH e it . . .
WE . MR E1EE 20% (Assignments) [ JHEAF#ds  IBEAREE 25% (Final oral presentation)
Evaluation
[ EERE [(FrERH B ELf (others): BEZEE~x(project demonstration) 25%
HEER CeRfegdnt  MEE TR NEL (Downloadable e-files for teaching materials)
Teaching
Resources | [ JE &H#guk
[ISDG 1 #%45& %8s [ISDG 2 JHEREE
[ ISDG 3 {HEEFELfE BWSDG 4 BEZE (Quality education)
B SDGs BIR|  [ISDG 5 1531 FfiE [ISDG 6 ;F/K R i
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Related to
Objectives
Of SDGs

BWSDG 7 A &ENE#EEJR (Affordable and Clean Energy)
BSDG 8 &MY TAE &R (Decent Work and Economic Growth)

BSDG 9 T EAE ~ Al S AR (Industry, Innovation and Infrastructure)
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https://futurecity.cw.com.tw/article/1867#1
https://futurecity.cw.com.tw/article/1867#2
https://futurecity.cw.com.tw/article/1867#3
https://futurecity.cw.com.tw/article/1867#4
https://futurecity.cw.com.tw/article/1867#5
https://futurecity.cw.com.tw/article/1867#6
https://futurecity.cw.com.tw/article/1867#7
https://futurecity.cw.com.tw/article/1867#8
https://futurecity.cw.com.tw/article/1867#9
https://futurecity.cw.com.tw/article/1867#10
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HEAF SR  |ERHE (Pi-Hui Tuan), Office: Room 409 of department of physics
Instructor’ s [Extension number: 66322

Information

BRREANR
Weekly Scheduled Contents
Week 1(02/20) :RFEfG/ &5 HIEEITH: Course introduction & commonly-used optoelectronic components

Week 2 (02/27) Maxwell T2 K YEAY R B4 Review of Maxwell’s equations and the wave nature of light

Week 3 (03/05)¢ 57 {5 k- B2 3k Y14 Wave propagation- interference in temporal and spatial domain

Week 4 (03/12)711H K & ~ FTETELZ% G RE 4747 Interfacial reflection & refraction; Analysis of multi-layer
coatings

Week 5 (03/19)3¢ )7 EEHZE S [# Optical waveguides and guided modes

Week 6 (03/26)F 5+ =322 Three elements for lasers

Week 7 (04/02)FE HE 70T ELE (E Practical analyses of lasers and demonstration

Week 8 (04/09) B EEN SR The week for intercollegiate activities (classes suspended)

Week 9 (04/16)HA % Midterm exam

Week 10 (04/23) 8 5ty 2e [ BIRE [EEH EY Temporal and spatial modulation of laser fields

Week 11 (04/30) -y P ERE Fundamentals of semiconductor physics

Week 12 (05/07))¢EE T4 HLRE Fundamentals of optoelectronic devices

Week 13 (05/14)FEEE 3% ~ FOHI T E B E R Practical applications for semiconductor-based light
emitting and detecting devices

Week 14 (05/21){RH#RY¢2 Polarization optics

Week 15 (05/28)3F AR Y22 Nonlinear optics

Week 16 (06/04)HAR R Z B 7E&1#M(1) Alignment and discussion for final project demonstration (1)

Week 17 (06/11)HAR B Z B {E&1#%(2) Alignment and discussion for final project demonstration (2)

Week 18 (06/18)Bi7R BLZE %83 « Y&« Final project presentation and demonstration

ZINEE
Core Competencies

RREBEZOAENRABGEE
Degrees of related to core competencies

ZILVEE
Core Competency
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https://futurecity.cw.com.tw/article/1867#11
https://futurecity.cw.com.tw/article/1867#12
https://futurecity.cw.com.tw/article/1867#13
https://futurecity.cw.com.tw/article/1867#14
https://futurecity.cw.com.tw/article/1867#15
https://futurecity.cw.com.tw/article/1867#16
https://futurecity.cw.com.tw/article/1867#17

HRBE K ZEE
Incubating student capabilities
for reading literatures
XA 3 EREERYESEERRX ZAE
Bridging lecture content to
modern research topics

HXAET) 4. BREEHEIERIG B EFERE

BARSEE ZAE O
Practicing the presentation skill
HEREN 5 EERSEREBEMERZEE
O

Practicing the capability for
finding answer from discussion
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Basic concepts of semiconductor-based optoelectronic devices, oral presentation, and numerical simulation.




