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This course will introduce the principles and types of semiconductor materials in optoelectronic. During
this course, the mechanisms of LEDs, lasers, and photodetectors will be well described. Due to the
promotion of global computer and network construction and the popularity of multimedia, the
optoelectronic industry has attracted much attention. Among them, LED optoelectronics, optoelectronic
displays, solar cells, lasers, light input and output, and light storage devices are the main products of
Taiwan’s optoelectronics industry. This course organizes related application technologies and necessary
knowledges for students. Besides, students will also have an oral presentation at the end of the semester.
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Students will learn the knowledge of optoelectronic and the development of optoelectronic
semiconductors industry and related materials, which including the working mechanisms of LEDs, lasers,
transistors and related optoelectronic devices.
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1. Review of Semiconductor
Concepts and Energy Bands
2. Energy band diagrams, density of
Semiconductor states, Fermi-Dirac function and
Science metals 6 2 1 B1, B2, B3, B4, B6
3. Energy band diagrams of
semiconductors
4. Semiconductor statistics
5. Extrinsic semiconductors
1. n-Type and p-Type
semiconductors
2. Direct and indirect bandgap
Typgs of sen'ncon_ducto'rs: F-k diagrams 4 1 1 B1 B2, B3, B4, B6
semiconductors (3. pn junction principle
4. Recombination lifetime
5. pn junction band diagram
6. Heterojunctions
1. Light emitting diodes: Principles
2. Homojunction LEDs
3. Heterostructure high intensity
LEDs
4. Output spectrum
. . 5. Quantum well high intensity LEDs
Light emitting  1c | ep materials and structures 8 2 2 B1, B2, B3, B4, B6
diodes . .
7. LED efficiencies and luminous
flux
8. Basic LED characteristics
9. LEDs for optical fiber
communications
10. Phosphors and white LEDs
1. Stimulated emission, Photon
Stimulated amplification, and Lasers
emission 2. Stimulated emission rate and 4 1 1 B1, B2, B3, B4, B6
devices emission cross-section
3. Erbium-doped fiber amplifiers
1. Gas Lasers: The He-Ne Laser
Optical 2. The output spectrum of a gas
amplifiers and Laser 4 1 1 B1, B2, B3, B4, B6
Lasers 3. Principle of Laser diode
4. Heterostructure Laser diode
1. Principle of the pn junction
photodiode
2. Absorption coefficient and
Photodetectors photodetector materials
and image 3. Quantum efficiency and 4 1 1 B1, B2, B3, B4, B6
sensors responsivity
4. Heterojunction photodiodes
5. Schottky junction photodetector

Phototransistors




. . . B3, B5, B6, B7, B8, B9,
Presentation Paper review presentation 1 1 1 B10
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1 Semiconductor Science
2 Semiconductor Science
3 Semiconductor Science HW 1 due
4 Types of semiconductors
5 Types of semiconductors
6 Types of semiconductors
7 Light emitting diodes HW 2 due
8 Light emitting diodes




9 Midterm Exam

10 Light emitting diodes

11 Stimulated emission devices HW 3 due,
12 Stimulated emission devices

13 Optical amplifiers and Lasers

14 Optical amplifiers and Lasers

15 Presentation HW 4 due
16 Photodetectors and image sensors

17 Photodetectors and image sensors

18 Final Exam
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