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Electronic Materials A
Spring Semester (2-0-0) Prof. Shigeki NAKAGAWA

Electronic and magnetic properties of solids are lectured based on quantum mechanics and solid state physics.
Beginning with fundamentals of quantum mechanics, perturbation theories are given as some approximation
methods. Fundamentals of transportation, scattering and diffraction of waves and particles in solids are
mentioned. Fundamental theories of magnetic properties, spin dependent phenomenon and superconductivity will
be lectured for the better understanding of electronic and electrical functional devices.
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Electronic Materials B
Autumn Semester (2-0-0)  Assoc. Prof. Takaaki MANAKA

The objective of this lecture is to understand fundamentals of crystallography (lattice and point group),
physical tensors (of electricity, magnetism, elasticity, and optics), lattice vibration, and methodology of

crystallographic analysis (X-ray diffraction, electron beam diffraction, etc). This lecture also focuses on the

optical properties of solids within the framework of crystal physics and solid state physics.
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Electronic Materials D
Spring Semester (2-0-0)  Prof. Mitsumasa INAMOTO

Fundamentals and advanced theories of dielectric properties for the better understanding of dielectric and
ferroelectric materials. Origins of dipole moment, its alignment, electronic and optical properties in advanced
organic materials.
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Introduction to Photovoltaics
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SinEFH## (High-Tech Electronic Material)
‘W 2—0—0 OFAK JEIE Z &Z-hm 1 # &%
Ol R B R R MR 5 ORI MEER
Pham Nam Hai 2% KA B GlED GER ) - 1LH B8 356D GER %))

TLIhR=I AOZIRRER I, @i B RLER B, S FRRREAMRE, BB & DS E AR Y
HEHIN TS, 22T, K TIE, BT OSSR EHZ DWW TOB M ZFBIT LR35, OO B8R
Witk, WEVER - FBERDNE, BT WAL L CEDIDITHERL TOD0E 75, FRIC, B RLek, 751
5, AARRPRE, EAEER, 70T 7 2R E LV =7 XA OTROEEEZ I BT D,

55006
Physics and Engineering of CMOS Devices (CMOST /A A¥#H)
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Physics and Engineering of CMOS Devices
Spring Semester (2-0-0) K UK

The operation principle of MOS transistors will be firstly explained. Then, the scaling strategy to enhance
transistor performance will be introduced. After the introduction described above, we will discuss performance
booster technologies such as stress—induced mobility enhancement, high—k gate dielectric, metal gate, and new
channel material technologies. For these new technologies, not only advantages but also issues to be overcome
will be clarified.
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(Bipolar transistors, Compound semiconductor devices and semiconductor processes)
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Advanced Electron Devices (Jciii®s 7 /31 A)
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Advanced Electron Devices
Autumn Semester (2-0-0)  Prof. Shunri ODA

Limitation of silicon microdevices and alternative technology: Quantum nano—devices, will be discussed. Major
topics include; Approaches for high—speed devices, Parameters which determine the speed of ICs,
Heterojunction devices, Scaling limit of MOSFETSs, Interconnections, Criteria for quantum effects, Fabrication
technology of quantum nano—structures, Single electron transistors, Spintronics, Quantum computer.
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Thin Film Devices and Their Applications
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Thin Film Devices and Their Applications
Spring Semester(2-0-0)  Prof. Mutsuko HATANO * Tetsuo KODERA

The objective of this lecture is to understand fundamentals of thin film transistor and power devices. The
materials, properties, processes, device physics and basic technology and more about applied technology are
explained. Major topics include;

(1) Thin—film transistors (Si, metal oxides, carbon—based, organic semiconductors) for backplanes of displays and
area sensors to support the ICT Society

(2) Next generation power devices (SiC, GaN, diamond semiconductors) for the sustainable society.
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VLSI T2 (VLSI Technology)
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BHH|R b L— T IZ (Information Storage Engineering)
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Mixed Signal Systems and Integrated Circuits (7} -F %L 27 AEEFERK)
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Autumn Semester (2-0-0)  Prof. Akira MATSUZAWA
On the basis of electronic circuits and electronic device from undergraduate courses, this course provides
general understandings on mixed signal system and its integrated circuit technology, which has become one of the
most important technologies in current electronics. Basic concepts on mixed signal systems and CMOS circuit
design will be covered.
1. Mixed signal systems
2. Discrete—time signals
3. Digital to analog converters
. Basics for analog to digital converters
. Successive approximation ADC
. Basic circuit blocks for data converters
. Pipelined analog to digital converter
. Sigma delta Modulator
. Sigma delta ADCs and DACs
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10. Basics of phase—locked loop systems

11. Design of PLLs
55033
HBIKTFINA AV S 2 L— 3 2 (Semiconductor Device Simulation)
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+ / HHEF (Nano-Materials Electronics)
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BRMETY 5 &S 3 2 L— 3 U(Electrical Modeling and Simulation)
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Teaching skills in English for doctoral course students ({1 T A D 7= OHFEFZEL )
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EFYMIEITRES FIEEEBEHE X FIUB(Specific interdisciplinary Subject in Physical Electronics B)
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Materials and Processes for Microsystems
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Microsystems (otherwise known as MicroElectroMechanical Systems, MEMS) are mechanical devices that are

O

fabricated on a micrometre scale using techniques more commonly associated with the semiconductor industry for
the fabrication of microelectronic devices. They can be classified as either passive devices (e.g. cantilevers,
beams) or actuators (e.g. electrostatic drives, thermal expansion actuators) or sensors (e.g. gyroscopes, pressure
sensors) and the worldwide market for these devices has expanded greatly in recent years. This course will
introduce both the processing methods by which these devices are manufactured and the properties of the
materials which are employed, including traditional silicon-based technology and new materials, such as
diamond-like carbon, polymers and biological thin films. Case studies will be used with particular reference to one

sensing and one actuating application to exemplify how materials and fabrication processes are integrated
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