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10X001

e E RO RE

Prospects of Interdisciplinary Photonics and Electronics

10X003 BhEYE « BRI EBR R 1 Advanced Experiments and Exercises in Interdisciplinary Photonics and Electronics I
10X005 BhEYE « BRI EER R 2 Advanced Experiments and Exercises in Interdisciplinary Photonics and Electronics 11
10X007 A « EBFEEERE S — Advanced Seminar on Interdisciplinary Photonics and Electronics
10C825 B rimEr LY Quantum Theory for Electronics

10C800 NIRS) ) AV hr=F R Semiconductor Nanospintronics

10C801 B R Charged Particle Beam Apparatus

10C803 B EREF Quantum Information Science

10C810 MR T A Semiconductor Engineering, Adv.

10813 AR AR Electronic Materials, Adv.

10C816 STl ha=7 A Molecular Electronics

10C819 KEE T E Surface Electronic Properties

100822 ek T Optical Properties and Engineering

10C828 NEBEFT A ATE Quantum Optoelectronics Devices

10C830 BT Quantum measurement

10C851 ERRE Electrical Conduction in Condensed Matter

693631 HEFEE IR T4 Integrated Circuits Engineering, Adv.

10C628 IRHE T FE G State Space Theory of Dynamical Systems

10C604 JEH Y AT SR Applied Systems Theory

10C601 BRI T Applied Mathematics for Electrical Engineering, Adv.
10C647 ER BN Electrical and Electromagnetic Circuits

10C610 R Electromagnetic Theory, Adv.

10C613 R T Superconductivity Engineering

10C614 AR BERE Lo Biological Function Engineering

10C625 BRI Theory of Electric Circuits, Adv.

10C631 I R 5% B ER G Design of Control Systems

10C611 BRI 2L —a v Computer Simulation of Electrodynamics

10C612 FHEKRTE Space Radio Engineering

10C617 ~A 7 AT Applied Microwave Engineering

10C714 RFZEf X T ¢ T RT3 Spacio—tempral Data Analysis for Multimedia

10C716 A I 2 L— g % Visualized Simulation Technology

106021 SR T Engineering Optics and Spectroscopy

10C263 LM SRR Physical Properies of Crystals Adv

100271 st B2 Magnetism and Magnetic Materials

10G203 ~Ar7ua7aktx .« PFETH Microprocess and Micromaterial Engineering

10C074 1R Quantum Science

10H422 5y RO Molecular Materials Science

10H007 By MM Chemistry of Polymer Materials

10H613 =y TS EE Polymer Structure and Function

10H654 oy TSR e im Polymer Structure and Function, Adv.

693637 HEFEE IR T 20 Integrated Circuits Engineering, Adv.

693622 F 4R IVIEETF Digital Communications Engineering

693628 Ry FU—7 Information Networks

10X009 BhE Y« BRI FE Recent Advances in Interdisciplinary Photonics and Electronics
10X015 BhEY « BFRRERIHEL (1vi-) Advanced Seminar in Interdisciplinary Photonics and Electronics 1
10X017 BLEE - BFRIREEDIBHES ((V-0) Advanced Seminar in Interdisciplinary Photonics and Electronics IT
10X019 Whge A o 2 —2 > IMEE L) Research Internship (M)

10X021 WA v 2 — > 7D ([E %) Research Internship (D)

10X023 A G- B TR R 1 Advanced Exercises on Interdisciplinary Photonics and Electronics I
10X025 EhE Y- BRI 2 Advanced Exercises on Interdisciplinary Photonics and Electronics 11T
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Prospects of Interdisciplinary Photonics and Electronics
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G-ENG54 6X003 EB72

Advanced Experiments and Exercisesin Intevciciplinary Photonics and Electronics |

4 2019
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G-ENG54 6X005 EB72

Advance Experiments and Exercises in tevaiciplinary Protonics and Electronics I

4 2019
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G-ENG74 6X007 LJ72

Advanced Seminar on Interdisciplinary Photonics and Electronics

4 2019
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G-ENG11 5C825 LJ72

< > |Quantum Theory for Electronics

5 2019 3




J. J. Sakural, Modern Quantum Mechanics (Addison Wesley Longman)
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G-ENG11 5C800 LB52

< > | Semiconductor Nanospintronics
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G-ENG11 5C801 LJ72

< > | Charged Particle Beam Apparatus

2 2019 4




2019

ISBN:978-4-339-00734-3
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G-ENG11 5C803 LB72

< > |Quantum Information Science

2 2019 3

[ ]

Nielsen and Chuang, Quantum Computation and Quantum Information, Cambridge University Press (2000)




(2005)
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G-ENG11 5C810 LJ72

< > |Semiconductor Engineering, Adv.

2 2019 3

/ 2 3
/ / (MIS, MOS)

[ ]
S. M. Sze) Physicsof Semiconductor Devices Wiley Interscience




P.Y.Yuand M. Cardona  Fundamentals of Semiconductors Springer
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< > |Electronic Materials, Adv.
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< > |Molecular Electronics
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G-ENG11 5C819 LB72

< > | Surface Electronic Properties

2 2019 5
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G-ENG11 5C822 LJ72

< > |Optical Properties and Engineering

2 2019 4
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G-ENG11 5C828 LJ72

< > |Quantum Optoelectronics Devices

5 2019 4

)




[ ]

Murray Sargent 111, Marlan O. Scully, WillisE. Lamb, Jr.  Laser Physics ABP
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G-ENG11 5C830 LB72

< > | Quantum measurement

2 2019 4
[ ]
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25
25
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2 ,
3




[

]

C. Audoin and B. Guinot The Measurement of Time

Cambridge University Press  1SBN:0521003970

(https://www.kogaku.kyoto-u.ac.jp/lecturenotes/ 2014

[

]

(A1-124
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G-ENG11 5C851 LJ72

< > |Electrical Conduction in Condensed Matter

1 2 2019 2

wnN




[ ]

C. Kittel  Introduction to Solid State Physics, 8th ed

8

Wiley

Ashcroft-Mermin  Solid State Physics
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> | State Space Theory of Dynamical Systems
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< > |Applied Systems Theory
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G-ENG10 7C601 LB72

< > | Applied Mathematics for Electrical Engineering, Adv.

2 2019 1




[ ]

S. Wiggins Introduction to Applied Nonlinear Dynamical Systems and Chaos, Springer-Verlag.

[ ]

URL
https.//www.t.kyoto-u.ac.j p/l ecturenotes/gse/kueeng/10C601/syll abus
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G-ENG10 5C647 LJ72

< > | Electrical and Electromagnetic Circuits

1 2 2019 2
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G-ENG10 5C610 LJ72

Electromagnetic Theory, Adv.

1 2 2019
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< > |Superconductivity Engineering

2 2019 4
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G-ENG10 5C614 LJ72

< > |Biological Function Engineering

) 2019 5
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G-ENG10 5C625 LB72

< > |Theory of Electric Circuits, Adv.

5 2019 5

Maxwell
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G-ENG10 5C631 LB72

< > |Designof Control Systems

2019




(( ) http://www-lab22.kuee.kyoto-u.ac.j p/~hagiwara/ku/matlab-octave.html)
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G-ENG10 5C611 LE72

< > | Computer Simulation of Electrodynamics

2019 5

FDTD (Finite-Difference Time-Domain)
PIC (Particle-In-Cell)

[ ]

Variables and Classification of Simulation Codes 1

Definitions of Eulerian variables and Lagrangian variables are explained with reference to description of the
system consisting of electromagnetic fields and particles. Classification of various simulation codes is also
given.

Finite Difference Methods 1

Difference Form of Maxwell's Equation and Grid Assignment / Time Step Chart 1
Difference forms of Maxwell's equations are derived with assignments of electromagnetic fields on full and
half gridsin 1D and 2D systems.

Courant Condition 1
By applying Discrete Fourier Transform to Maxwell's equations, we derive the Courant condition for the
stability of the numerical integration in time, i.e. the FDTD mechod.

Electromagnetic Radiation from a Thin Current 1
Asatest of the FDTD method, we put aline current oscillating with a constant frequency, and study
electromagnetic radiation from it.

Buneman-Boris Method for Equation of Motion (Relativistic Egs.) 1
As amethod to solve equations of motion with strict conservation of kinetic energy, we study the Buneman-
Boris method.

Interporation of Electromagnetic Field 1
We study asimple linear interpolation scheme for electromagnetic fields acting on particles from the values
defined on the grid.

Computatin of Charge and Current Densities, Self-force Cancellation 1




We describe the methods to cal cul ate charge density and current density from positions and velocities of
particles.

Initilization of Particlesand Fields 1

Renormalization and Diagnostics 1

Advection/Wave Equation for 1D Case (FTCS, Lax, Upwind and Lax-Wendroff Methods) 1
von Neumann Stability Analysis 1

Limiter Function 1

Advection/Wave Equation for Multi-Dimensional Case 1

Vlasov Equation 1

[ ]

(1) H. Matsumoto and Y. Omura, Computer Space Plasma Physics:. Simulation Techniques and Softwares,
Terra Scientific, Tokyo, 1993. (2) H. Usui and Y. Omura, Advanced Methods for Space Simulations, Terra
Pub, 2007.

[ ]
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G-ENG10 5C612 LB72

< > |Space Radio Engineering

2 2019 3
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G-ENG10 5C617 LJ72

< > | Applied Microwave Engineering

2 2019 4

SPS

5 6
FDTD

( ) ISBN:978-4-274-21233-8




) |SBN:978-4-904-77402-1

KULASIS




G-ENG10 5C714 LB72

< > | Spacio-tempral Data Analysis for Multimedia
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[ ]
2
[ ]
2
[ ]
1
12
2
12
12
1 2
3
3 2
2 3
1 2
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< > | Visualized Simulation Technology

2 2019 4




Excel PC
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G-ENGO05 7G021 LB71

< > |Engineering Optics and Spectroscopy
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< > |Physical Properies of Crystals Adv.
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G-ENGO09 5C271 LJ75

> | Magnetism and Magnetic Materias
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G-ENGO06 5G203 LB51

< > [Microprocess and Micromaterial Engineering

5 2019
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G-ENGO08 5C074 LJ53

Quantum Science

2019 1

(70 ) (30 )

[

]

lon-Solid Interactions: Fundamentals and Applications (Cambridge Solid State Science Series) M. Nastas, J.
Mayer, J. Hirvonen

[
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Molecular Materials Science
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G-ENG12 5H007 L J62

Chemistry of Polymer Materials
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G-ENG15 6H613 LJ61

< > | Polymer Structure and Function
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< > | Polymer Structure and Function, Adv.
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Recent Advancesin Interdisciplinary Photonics and Electronics
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G-ENG54 6X015 PJ72
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Advanced Seminar in Interdisciplinary Photonics and Electronics |
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Advanced Seminar in Interdisciplinary Photonics and Electronics |1
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Advanced Exercises on Interdisciplinary Photonics and Electronics |
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Advanced Exercises on Interdisciplinary Photonics and Electronics |1
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G-INF06 53631 LJ72 G-INFO06 53631 LJ11

< > | Integrated Circuits Engineering, Adv.

2019 4

1958

CMOS CMOS
MOS CMOS CMOS LS FPGA

An integrated circuit is a key device that enables functionality enhancement, performance increase, and cost
reduction of an electronic system. Steady progress in fabrication technology leads to exponential increasein
integration scale. Since the birth of 1958, integrated circuits have been revolutionalized not only
electronics but also society at large.  This course focuses on the design methodology of alarge-scale
integrated circuit (LSI), with particular emphasis on logical and physical design process. Topics covered by
the course include the current status and future directions regarding L SI design technology, CM OS process
technology, CMOS layout design, CMOS device characteristics, CMOS static gates, CMOS dynamic gates,
and L SI design methodology. The purpose of this lecture is to aquire basic knowledge on the overview and
design technology of integrated circuits that

form the basis of future electronics systems.

[ ]

By learning this lecture, you can obtain basic knowledge on a design method of integrated circuits such that
you can complete logic, circuit and layout design for asimple digital circuit.

[ ]

2-3

2. CMOS : CMOS

3. MOS : MOSFET




5.LS

6. FPGA: LS FPGA
FPGA

Following topics will be covered. By assessing the understanding of the students and adding explanations
and tasks when necessary, we will spend 2-3 weeks for each topic.

1. Current status and future directions of Integrated Circuit Technology: The current status of integrated
circuit development will be explained. Brief history and future directions of integrated circuit technology will
be covered.

2. CMOS Process Technology: Fabrication process of CMOS will be explained with particular emphasis on
photo-masks required for lithography.

3. MOS Devices: Structure and performance characteristics of MOSFET, capacitor and resister will be
explained. Performance degradation of scaled interconnect will be discussed with possible solutions.

4. CMOS Static and Dynamic Gates: CMOS complementally static gates and dynamic gates will be presented
with performance analysis and design methods.

5. LSI Design Methodology: Synchronous design method will be explained. Timing analysis and clocking
techniques will be discussed. Low power design methodology will be explained.

6. FPGA: Field programmable gate array and its application will be explained.

Basic knowledge on electronic circuits, digital circuits, logic circuits

[ ]

The target of this lectureisto obtain basic knowledge on a design method of integrated circuits such that you
can complete logic, circuit and layout design for asimple digital circuit.

The level of achievement will be examined by several reports assigned during lectures. All reports discussing
all problems are mandatory.

The grade will be reflected by the level and the validity of the discussionsin the reports.




Hand-outs will be provided.

[ ]

Nell H.E. Weste and David Harris  CMOS VLS| Design, 4th Ed. Addison-Wesley
Jan M. Rabaey, Anantha Chandrakasan, Borivoje Nikolic  Digital Integrated Circuits, 2nd Ed. Prentice
Hall

[ ]

(SPICE) SPICE

Reportsinclude design and analysis of small circuits. A simulation program (SPICE) is required for
performance analysis. Instructions for obtaining SPICE are given and students need to install SPICE by
themselves. The usage of the circuit smulator is outlined only in the lecture. Complete usage should be
studied by yourself.

KULASIS




G-INF06 53622 LJ72 G-INF06 53622 LJ11

< > |Digital Communications Engineering

1 2 2019 2

MIMO-OFDM

This course explains fundamental concepts concerning a digital-information transmission technique such as
modul ation and demodul ation schemes, wirel ess multiplexing transmission schemes, wireless access schemes.

Later, it discusses how these techniques are applied to real wireless communication systems. Lastly, it
introduces representative anti-multipath fading techniques, convolutional coding, maximum likelihood
decoding, highly-efficient broadband radio transmission technologies, and the recent technical trend of
broadband wireless communications.

[ ]

3. OFDM CDM
OFDMA CDMA

6. MIMO

8. |EEE802




1. Trend of digital communication techniques (once): Recent technical trend of digital communicationsis
introduced.

2. Digital modulation/demodulation (3 times): Digital modulation/demodul ation schemes are explained.
Typical demodulation schemes together with associated BER formulae are also discussed.

3. Wireless multiplexing transmission schemes and wireless access schemes (3 times): Wireless multiplexing
transmission schemes such as OFDM and CDM and wireless access scheme such as OFDMA, CDMA are
explained.

4. Anti-multipath fading technologies (once): Anti-multipath fading technologies such as equalization and
diversity techniques are explained

5. Convolutional coding and maximum likelihood decoding (once): Convolutional codes and associated
decoding algorithm known as Viterbi algorithm are explained.

6. Highly-efficient broadband radio transmission technologies (once): Highly-efficient broadband radio
transmission technologies such as MIMO techniques are explained.

7. Principles of cellular mobile radio (3 times): Principle of cellular mobile radio together with 1st and 2nd
generation cellular systems are explained. Urban radio propagation characteristics and typical counter-
measure technigues against multipath fading are discussed.

8. Broadband wireless access (once): Broadband wireless access techniques in 3rd and 4th generation mobile
communication systems and | EEE 802 based wireless LAN and PAN(Personal Area Network) systems are
discussed.

Fundamental knowledge of information transmission techniques is assumed.

[ ]

Students are evaluated by awritten exam to what extent they have understood the fundamental concepts and
techniques regarding digital communications explained during the lectures. Some additional reports might be
requested to submit, which might be used as supplement to the written exam.

[ ]

Course materials will be distributed during the lecture.




Questions are welcome anytime. Please make an appointment by e-mail.
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G-INF06 53628 LJ72 G-INFO06 53628 LJ11

< > | Information Networks

1 2 2019 2

| P(Internet Protocol)

This course introduces fundamental architectures and technologies for the design of information networks,
which include circuit switching or packet switching based networks and communication protocols such as
internet protocol (IP). Overlay networks and mobile networks are also discussed as their applications.

Through this course, students could obtain and explain the knowledge, required for them after their
graduations, about communication networks as our life infrastructure and application networks as our social
and economic infrastructure.

]

[
1. 2 )
2. IP(Internet Protocol)
& G )
QoS/QoE 3 )
)

1)

o0k w

@)

1. Communication protocols, transmission systems, history of information networks

2. Internet protocol (1P) network protocols: application, data-link, network, routing/mobile, and transport
protocols

3. Designs of overlay networks, QoS/QoE techniques, cellular networks

4. Research & development and patent strategy

5. Fundamental traffic theory

6. Reviews, exercises, and small tests




Students are expected to have fundamental knowledge about digital communication, probability theory, and
statistics.

[ ]

(2 )

Students are evaluated about how much they understand the knowledge about communication networks and
network applications according to the results of the semester and a couple of small tests

[ ]

[ ]

Tanenbaum  Computer Networks PrenticeHall [SBN:4-89471-113-30-
13-038488-7

Students are expected to have fundamental knowledge about digital communication, probability theory, and
statistics.
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