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Description %A% f &
The goal of this course is to provide the background knowledge for understanding the
working principles of various optoelectronic devices, as well as their applications. Starting

from the fundamentals such as wave properties of light, solid state physics and polarization,
followed by optoelectronics devices, including light emitting, detection, modulation and
transmission devices, students may expect to gain sufficient concepts of optoelectronics for
their own studies.
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Keyword B4 F
Modulation, optoelectronics, photonics, semiconductor, waveguide
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1: Wave Nature of Light =& e @ 434
Electromagnetic wave, spectrum of light; refractive index, velocity, irradiance; refraction

and Snell’s law, total internal reflection, Fresnel’s equation, and optical tunneling;
temporal and spatial coherence; polarization; principle of superposition, interference,
optical resonators; diffraction, gratings.
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2: Fundamentals of Solid Physics 7] it 4= 22
Fundamentals of quantum mechanical concepts; energy band in solid, direct and indirect
bandgap; semiconductors; work function; pn junction and band diagram.
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3: Modulation of Light & =33 %
Optical anisotropy, birefringent optical devices; optical activity; electro-optic effect,
Pockels effect, Kerr effect, integrated optical modulators; magneto-optic devices; and
acousto-optic effect.
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4: Light Emitting Devices # & =~ ¢
Principles of light emitting diodes (LED), LED materials, heterojunction high intensity
LEDs, LED characteristics; stimulated emission and photon amplification, laser oscillation
condition; principles of laser diodes, heterostructure laser diodes, and vertical cavity
surface emitting lasers.
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5: Photodetectors and Photovoltaic Devices & & jp| & 2 * Hr iy ~ 12
pn junction photodiode, photodiode materials, quantum efficiency and responsivity, pin
photodiode, avalanche photodiode, heterojunction photodiodes; photovoltaic device
principle, I-V characteristics, solar cells material, devices and efficiencies.
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6. Optical Fibers and Waveguide sk 4 ¢7 ¢ 3
Waveguide condition, mode of propagation, modal and waveguide dispersion in planar
waveguide, numerical aperture, single mode fiber; bit rate and bandwidth; graded index
optical fiber; light absorption and scattering in optical fiber.
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Schedule TRARE R
Week 1 — Wave and EM Optics (Chap. 1)
Week 2 — Wave and EM Optics (Chap. 1)
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Week 3 — Wave and EM Optics (Chap. 1)

Week 4 — Project 1 (Simulation for color filter, 30%)
Week 5 — Semiconductor Optics (Chap. 3A)

Week 6 — Semiconductor Optics (Chap. 3A)

Week 7 — Semiconductor Optics (Chap. 3A)

Week 8 — Mid-term Examination (20%)

Week 10 — Fiber Optics and Waveguide (Chap. 2)

Week 11 — Light Emitting Diode (Chap. 3B)

Week 12 — Laser (Chap. 4)

Week 13 — Polarization and Modulation of Light (Chap. 6)
Week 14 — Project 2 (Simulation for polarizer, 20%)

Week 15 — Polarization and Modulation of Light (Chap. 6)
Week 16 — Photodetector (Chap. 5)

Week 17 — Final Examination or project 3 (30%)

Evaluation &4 £ &

Project 1 (& % - ): 30%

Mid-term exam. (£} ¥ 3): 20%

Project 2 (& % = ): 20%

Final exam., or final report, or project 3 (## % % & # X3 2 & & % = ): 30%

Reference SE FR
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2. Optoelectronics and Photonics (S. O. Kasap, 2013), ISBN: 978-0273774174
3. Fundamentals of Semiconductor Devices (B. L. Anderson and R. L. Anderson,
2005), ISBN: 978-0071241526
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Note H

In order to encourage the attendance, DO NOT record/copy any part of the lecture by

electronic devices. However, welcome to write personal notes during lectures.
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