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] AL 4 78— E i 3 |Fm¥ELrz| ¥ %p |Fundamentals of solid state physics are based on
guantum physics. Students

taking this graduate-level course are not assumed
to have enough backgrounds

on modern physics, quantum physics and
guantum mechanics. Knowledge on quantum
mechanics needed in learning solid state physics
will be taught.

[
4k
=
+*®
|\
e
I\
w

AEdlr| £ 1

e

This course focuses on the basic physics of
semiconductors, in particular

the various quantum processes that are important
for device applications.

The highlights are band structures, electron-
impurity scattering, optical transitions, and
electron transport theory.

The students are required to have backgrounds in
guantum mechanics and
solid state physics both at the introductory level.
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mELF| ¥ &P  |Inquantum physics, various new physical
phenomena and quantization laws have

been proposed and experimentally demonstrated
well. Generally speaking, quantum physics is a
kind of wave physics accurately depicted by the
Schrodinger wave equation. Mathematically and
physically, we can describe such physics, called
guantum mechanics, by constructing
mathematical models. In this course, we will
explain quantum physics and basic mathematics
encountered in quantum mechanics separately.
After knowing basic physics and mathematics,
we will then teach how quantum mechanics is
beautifully constructed.
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This course will give a general but advanced
introduction to the field of

nanoelectronics which use quantum phenomena
to realize new functions or devices

and new building blocks aimed at replacing or
upgrading the conventional silicon

technology. This course will start with discussion
of the inherent limitations of

device miniaturization, followed by the basic
properties of nanostructure systems

and the carrier transport. In the part of nanoscale
devices we will focus on

quantum dot, molecular electronics,
semiconducting nanowires, and spin

electronics.
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ik X mE Ly ¥ £p  |Congruent fusion of microelectronic and optical
techniques made many start-of-the-art
technologies or services possible nowaday.
Fundamentals of wave properties coherence,
interferometry, etc., related to these topics are
reviewed first. Technologies of thin films,
guided-wave optics and related optoelectronics
devices are discussed. Applications of integrated
optics such as filters, couplers, modulators, etc.,

are investigated.

This purposes of this course are to provide
students solid backgrounds on wave
phenomenon encountered in EE. Knowledges




covered in this course are helpful for students
while learning Solid State Physics, Fundamentals
of Semiconductor Devices, Optical Electronics,
etc. In this course, new subjects photonic
bandgap will be taught.
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FA¥ELr| & 4 |Youcan learn the optical and electrical
characteristics of semiconductor materials and
light-emitting diodes.
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AL rr| ks §  |Thisis a senior/graduate course on semiconductor
injection lasers. Due to the interdisciplinary
nature of the knowledge associated with
semiconductor lasers, this course will introduce a
broad

range of background knowledge to you first,
including EM theory and semiconductor physics.
Subjects essential to the laser operation including
heterostructures, material growth, radiative
transition mechanisms, and laser fabrication
techniques will be discussed. Finally, a series of
advance semiconductor laser devices will be
presented.

This course focuses on the follwoing subjects:
1.  The 1st quantization formalism

- Exchange symmetry/Slater determinant
wave functions

- Representation of operators in the
formalism

- Occupation number representation

- Free electron gas

- Interacting electron systems

2. The 2nd quantization formalism

- Fock space/Operators ¢ and ¢+

- Kinetic energy operator in the 2nd
quantized form

- Interaction energy operator in the 2nd
quantized form

- Interaction energy in the 1st order
perturbation theory

3.  Diagrammatic approach

- Interaction picture

- perturbation theory in interaction picture
- Feynman diagrams and rules

- Dyson’s equation/self-energy

- Hartree/Hartree-Fock approximations

4.  Equation-of-motion approach

- Chain structure

- Hartree-Fock approximation

5. Transport in noninteracting mesoscopic
systems

- Landauer-Buttiker formula of conductance
- Conductance quantization

6.  Tansport in interacting mesoscopic systems
- Sequential tunneling/Coulomb blockade
- Coherent tunneling

- Kondo effect
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L reE  |Thisis more of a senior/graduate course on
microfabrication and nanofabrication technology.
The time

has gone from VVLSI to ULSI (as many include
this as nanotechnology), silicon substrate to glass
substrate, and even from glass substrate to plastic
substrates. This course is designed to cover the
fundamental theory and state-of-the-art
micro/nano technologies for the make of silicon
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based
integrated circuits, information display, and
MEMS.
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The silicon integrated circuit is surely one of the
wonders of our age. The

ability to fabricate tens of millions of individual
components on a chip with an

area of a few centimeter square has enabled the
information age. This course

attempts to describe not only the manufacturing
practice associated with the

technologies used in silicon chip fabrication, but
also the underlying scientific

basis for those technologies. This course will
show the students how silicon

field-effect transistors are made using the
knowledge learned in the ULSI technologies.
However, due to the limited implementation
hours, students can only fabricate

p-type or n-type MOSFET with characteristics
measured and simulated.
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This course will examine in detail the physics and
design of mordern nano scale CMOS field effect
transistor including the factors that affect their
performance and reliability
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This course is aimed to provide an up to date
introduction to the current field of Biosensor and
Bioelectronics. It covers a broad range of topics
from sensors to engineered microorganism. Our
approach is non-Mathematical with a goal to
provide the electrical engineers with the practical
knowledge to set up a laboratory experiment and
the ability to grasp the advances in biotech
industry.

We will first give an overview of the current
biotechnology based on electronics, sensors, and
microdevices. Examples includes FET-based
sensor, microfluidics biochip for molecular and
cell biology,

micro and nano mechanical devices and sensors,
implant microdevies, and synthetic biology.
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In this course, lessons consisting of VLSI
device measurement and

characterization by lectures and assigned
projects, which developing students’

CMOS device knowledge acquired in the
previous device physics class.

Students learn to know the characterization
and design method of CMOS

devices. They also learn to take accurate
current, capacitance properties,

bench measurement and test details.
Extended device TCAD simulation is also

performed and practiced. CMOS design rule
and integration will be taught in




class. New device design for layout and
tape-out will be drafted for students

and aspects of the new device
characterization will be discussed
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M Lr| #s.§  |The goals of this course are to impart the
elements of 111-V compound semiconductor
materials and

related electronic and photonic devices that
constitute the foundation for preparing an
electrical

engineering major (a) to take advanced physical
electronics courses, and (b) to work in wireless
communications and photonics industry.

The bottom line: You will be knowledgeable, but
not necessarily expert, to a level where you can
understand 2/3 of the current research literature
on I11-V heterostructures.
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A Lr| F4>  |Thiscourse aims to provide students with a
comprehensive view of modern semiconductor
devices for power electronic applications. After
completing this course, the students will be able
to understand the operating physics and electrical
characteristics of power devices, as well as their
design considerations.
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AL r1| thA¥  |This course introduces the properties of the
semiconductor devices used in microwave
circuits. Both active devices and passive devices




are addressed. The concept and language used in
microwave circuit analysis will be introduced.
The equivalent circuit models of the devices for
circuit design will also be discussed.

Ll ze R E i3 3 Ly #EE |Inthis course, lessons consisting of VLSI
semiconductor memory cells and
technology by lectures and assigned projects,
which developing students’
professional VVLSI knowledge acquired in the
previous VLSI device class.

Students learn to know the DRAM, SRAM and
Flash technologies. They also

learn to design more cell operations, processes
and layout details. Extended

VLSI integration technology is also addressed
and introduced. Cell design and

integration will be taught in class and assigned in
homework. Memory cell and

array for development and production will be
drafted for students and aspects

of the VLSI industry will be discussed.

PP 2 B A E g 3 |mEiLr| &£se¥F |Various subject which is closely relate to the
development of recent Flash memory is coverd at
this course.

[1] The issues to be studied will be

1) Design (Introduction of Mask ROM and NOR
Flash designan, analog basic, charge pump,
sensing operation, Whole chip outline, Error
collection code, et al)

2) Device (Memory basic, Flash operation basic,
Full process integration, Reliability & physics of
tunneling, Flating gate & MONOS type scaling,
et al).

This course will be for 4th grade and master and
doctor course students.

The grade will be determined by a report and test
results.
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This course covers the design of building blocks
for analog circuits.

Extensive use of the circuit simulatior HSPICE
and

the layout editor CADENCE is required in
homework assignments.
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This course will cover the fundamentals of digital
circuits in the state-of-the-art CMOS
technologies. Special attention will be devoted to
the impact of scaling, nano-CMOS effects,
interconnect, signal integrity, power consumption,
and timing.
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This area impacts many recent

electronic developments such as wireless
communication and high-speed

optoelectronic systems. This course introduces
concepts and principles of

circuit analysis and design at microwave
frequencies by examining both

active and passive devices. Microwave device
modeling and non-ideal effects

in circuit operation such as noise and nonlinear
distortion are also

emphasized. The design techniques required to
develop most of the major

building blocks in modern microwave systems
are also included.
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CMOS Imagers has become one of the key
technologies for the realization of

digital

imagingsystems. The development of CMOS
imagers required the fundamental

knowledge

of photodetector, pixel circuit and optical and
digital systems. ENE students

who

wish to conduct studied in related field can gain
fundamental training in

understanding the design and analysis of an
image sensor, data path in digital

camera and pixel design in advance CIS
technologies.
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This course aims to provide an overview of the
field of microfluidics with emphasis on biological
and

medical applications. It will go over the basics of
microfluidics including physical laws and
plumbing

design, as well as the application in molecular
biology, cell biology, and micro biology.
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The promise of better performance, lower cost,
and miniaturization of sensor

and actuator systems has motivated growth in the
area of

MicroElectroMechanical Systems (MEMS).
MEMS technology has broad applications

such as inertial navigation, data storage,
micromanipulation, optical

communication, biochemical analysis, and
microfluidic systems. In addition to




methodology.

the basic MEMS contents on microfabrication,
micromechanical/biochemical
sensors and actuation mechanisms, this course
will cover advanced design
topics at different levels, such as MEMS control
and MEMS system-level design
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