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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 IWAMOTO
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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Physics and Engineering of CMOS Devices (CMOST /A A4#)
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Physics and Engineering of CMOS Devices
Spring Semester(2-0-0)

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 (JCii G 17 /N1 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
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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BFH]R b L— IZ (Information Storage Engineering)
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Mixed Signal Systems and Integrated Circuits (7} -F %L 27 AEEFERK)
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Mixed Signal Systems and Integrated Circuits
Autumn Semester (2-0-0)  Prof. Akira MATSUZAWA

On the basis of Electronic Circuits and Devices for under graduate course, this course provides
general considerations on mixed signal system and integrated circuit technology which becomes the most
important technology in current electronics. Basic understandings on mixed signal systems, CMOS circuit design
will be covered.
1. Mixed signal systems

. Discrete—time signals
. 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
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7+ / ¥ EF (Nano—Materials Electronics)
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BESMETY V5 E LS aL—2 3 U(Electrical Modeling and Simulation)
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Teaching skills in English for doctoral course students (15 = T A D72 b D HFEFZ £ HL)
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(Seminar I~IV on Physical Electronics)
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(Seminar V~X on Physical Electronics)
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