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1. Overview of Advanced Wireless Communications
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2. Adaptive Array Antenna

3. Space-Time Signal Processing Communication Theory

4. Space-Time Coding and MIMO

5. Software Defined (Reconfigurable) Radio (SDR) and Network

6. Cognitive Radio and Network

7. Spread Spectrum Communications(CDMA) and Ranging Technology

8. Ultra Wideband (UWB) Communications and Positioning

9. Intelligent Transport Systems: ITS

10. Digital TV Broadcasting and its Applications

11. Sensor Netwroks and its Applications

12. Medical Healthcare Based on ICT; Medical ICT

13. Body Area Network(BAN) and its Applications

14. Dependable Machine-to-Machine(M2M) Wireless Communications

15. Joint Optimization of Multiple Layer Technologies

16. Presentation or Report Submission

VLSI In this course, we will learn principles of CMOS digital integrated circuits

and their design methodology, which include characteristics of MOS devices,

CMOS logic gates, CMOS logic circuits, CMOS logic components, and CMOS

logic architectures. We will also get deep understanding on CMOS logic cir-

cuits though SPICE circuit simulation.

1. Introduction

2. Static and dynamic behavior of the diode

3. Static and dynamic behavior of the MOS transistor 1

4. Static and dynamic behavior of the MOS transistor 2

5. The interconnection in VLSI

6. Static behavior of the CMOS inverter

7. Dynamic behavior of the CMOS inverter

8. Power consumption of the CMOS inverter

9. Designing combinational logic gates in CMOS Complementary CMOS

10. Designing combinational logic gates in CMOS Ratioed logic

11. Designing combinational logic gates in CMOS Path-transistor logic

12. Designing combinational logic gates in CMOS Dynamic logic

13. Designing sequential logic circuits Introduction

14. Designing sequential logic circuits Static latch and registers

15. Designing sequential logic circuits Dynamic larch and registers

1 1©
2 1©
3 2©
4 3©
5 2©
6 1©
7

8 2©
9 3©
10 3©
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Machine Learning is the most exciting recent technology dealing with how to

build computer systems that learn from experience. This class will cover how

to build systems that learn and adapt using real-world applications.

1. Introduction: What is the machine learning?

2. Supervised learning(1): linear discriminant.

3. Supervised learning(2): Perceptron and neural networks.

4. Supervised learning(3): Radial basis functions.

5. Supervised learning(4): Support vector machine.

6. Practical application case study (1)

7. Unsupervised learning(1): k-means clustering, vector quantization.

8. Unsupervised learning(2): Self-organization map and related works.

9. Practical application case study (2)

10. Reinforcement learning (1): Dynamic programming and Temporal differ-

ences.

11. Reinforcement learning (2): Exploration and exploitation algorithm.

12. Practical application case study (3)

13. Evolutionary learning: Genetic algorithm.

14. Markov chain Monte Carlo methods.

15. Hot issues of machine learning.
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2. Adaptive Array Antenna

3. Space-Time Signal Processing Communication Theory

4. Space-Time Coding and MIMO

5. Software Defined (Reconfigurable) Radio (SDR) and Network

6. Cognitive Radio and Network

7. Spread Spectrum Communications(CDMA) and Ranging Technology

8. Ultra Wideband (UWB) Communications and Positioning

9. Intelligent Transport Systems: ITS

10. Digital TV Broadcasting and its Applications

11. Sensor Netwroks and its Applications

12. Medical Healthcare Based on ICT; Medical ICT

13. Body Area Network(BAN) and its Applications

14. Dependable Machine-to-Machine(M2M) Wireless Communications

15. Joint Optimization of Multiple Layer Technologies

16. Presentation or Report Submission

VLSI In this course, we will learn principles of CMOS digital integrated circuits

and their design methodology, which include characteristics of MOS devices,

CMOS logic gates, CMOS logic circuits, CMOS logic components, and CMOS

logic architectures. We will also get deep understanding on CMOS logic cir-

cuits though SPICE circuit simulation.

1. Introduction

2. Static and dynamic behavior of the diode

3. Static and dynamic behavior of the MOS transistor 1

4. Static and dynamic behavior of the MOS transistor 2

5. The interconnection in VLSI

6. Static behavior of the CMOS inverter

7. Dynamic behavior of the CMOS inverter

8. Power consumption of the CMOS inverter

9. Designing combinational logic gates in CMOS Complementary CMOS

10. Designing combinational logic gates in CMOS Ratioed logic

11. Designing combinational logic gates in CMOS Path-transistor logic

12. Designing combinational logic gates in CMOS Dynamic logic

13. Designing sequential logic circuits Introduction

14. Designing sequential logic circuits Static latch and registers

15. Designing sequential logic circuits Dynamic larch and registers

1 1©
2 1©
3 2©
4 3©
5 2©
6 1©
7

8 2©
9 3©
10 3©
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Machine Learning is the most exciting recent technology dealing with how to

build computer systems that learn from experience. This class will cover how

to build systems that learn and adapt using real-world applications.

1. Introduction: What is the machine learning?

2. Supervised learning(1): linear discriminant.

3. Supervised learning(2): Perceptron and neural networks.

4. Supervised learning(3): Radial basis functions.

5. Supervised learning(4): Support vector machine.

6. Practical application case study (1)

7. Unsupervised learning(1): k-means clustering, vector quantization.

8. Unsupervised learning(2): Self-organization map and related works.

9. Practical application case study (2)

10. Reinforcement learning (1): Dynamic programming and Temporal differ-

ences.

11. Reinforcement learning (2): Exploration and exploitation algorithm.

12. Practical application case study (3)

13. Evolutionary learning: Genetic algorithm.

14. Markov chain Monte Carlo methods.

15. Hot issues of machine learning.
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7. Spread Spectrum Communications(CDMA) and Ranging Technology

8. Ultra Wideband (UWB) Communications and Positioning

9. Intelligent Transport Systems: ITS

10. Digital TV Broadcasting and its Applications

11. Sensor Netwroks and its Applications

12. Medical Healthcare Based on ICT; Medical ICT

13. Body Area Network(BAN) and its Applications

14. Dependable Machine-to-Machine(M2M) Wireless Communications

15. Joint Optimization of Multiple Layer Technologies

16. Presentation or Report Submission

VLSI In this course, we will learn principles of CMOS digital integrated circuits

and their design methodology, which include characteristics of MOS devices,

CMOS logic gates, CMOS logic circuits, CMOS logic components, and CMOS

logic architectures. We will also get deep understanding on CMOS logic cir-

cuits though SPICE circuit simulation.

1. Introduction

2. Static and dynamic behavior of the diode

3. Static and dynamic behavior of the MOS transistor 1

4. Static and dynamic behavior of the MOS transistor 2

5. The interconnection in VLSI

6. Static behavior of the CMOS inverter

7. Dynamic behavior of the CMOS inverter

8. Power consumption of the CMOS inverter

9. Designing combinational logic gates in CMOS Complementary CMOS

10. Designing combinational logic gates in CMOS Ratioed logic

11. Designing combinational logic gates in CMOS Path-transistor logic

12. Designing combinational logic gates in CMOS Dynamic logic

13. Designing sequential logic circuits Introduction

14. Designing sequential logic circuits Static latch and registers

15. Designing sequential logic circuits Dynamic larch and registers

1 1©
2 1©
3 2©
4 3©
5 2©
6 1©
7

8 2©
9 3©
10 3©

- 5



11 1©
12 2©
13 3©
14 4©
15

Machine Learning is the most exciting recent technology dealing with how to

build computer systems that learn from experience. This class will cover how

to build systems that learn and adapt using real-world applications.

1. Introduction: What is the machine learning?

2. Supervised learning(1): linear discriminant.

3. Supervised learning(2): Perceptron and neural networks.

4. Supervised learning(3): Radial basis functions.

5. Supervised learning(4): Support vector machine.

6. Practical application case study (1)

7. Unsupervised learning(1): k-means clustering, vector quantization.

8. Unsupervised learning(2): Self-organization map and related works.

9. Practical application case study (2)

10. Reinforcement learning (1): Dynamic programming and Temporal differ-

ences.

11. Reinforcement learning (2): Exploration and exploitation algorithm.

12. Practical application case study (3)

13. Evolutionary learning: Genetic algorithm.

14. Markov chain Monte Carlo methods.

15. Hot issues of machine learning.

” ”

Material Integration

Material

Integration

Si

MEMS

1

2-3

4-5

6-8

9-11

12-13

14-15

16

- 6



II

210

/ 16

MC56 /8

MC68 /8

R.B.Bird Transport

Phenomena

/ 15

MC67 /8

MC69 /7
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21

I

II

LEGO 2
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II

I

ENAA

I

II

Professional Ethics

in EU US

(ethics) (law) (moral)

- -

0

(

)
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I

II

I

1

1 (

)

20

2 Gronwall

Sturm

2
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1. Introduction of error correcting/detecting codes

2. Linear block codes

3. Hamming codes and standard array decoding

4. Cyclic codes (1): generator polynomials

5. Cyclic codes (2): syndrome

6. Decoding of cyclic codes

7. Galois fields (1)

8. Galois fields (2)

9. BCH codes (1): introduction

10. BCH codes (2): minimum polynomials

11. Decoding BCH codes

12. Reed-Solomon (1) codes

13. Reed-Solomon (2) codes

14. Decoding Reed-Solomon codes

15. Review of recent trends on error correcting codes

16. Final exam

-

-

-

-

1.

2.

3.

4. 1

5. 2

6. (1): JPEG

7.

8.

9. 1

10. (2): JPEG2000

11. (3): JPEG-XR and others

12. 3

13. (1): MPEG

14. (2): H.26x

15. ( )

16.

- 11



1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

1.

2.

3.

4. ( )

5. ( )

6.

7.

8. 2

9.

10.

11.

12.

13.

14. ( )

15. ( )
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10

11 FDTD

12 FDTD

13

14 NLSE

15 NLSE

/ 15

MC10 /12

MC47 /3

/ 15

MC14 /6

2 3

MC32 /6

MC14 MC32 /3

2
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(

)

( )

A

Domany-Kinzel

B

FKG Russo 2

1/2 Harris-Kesten 2
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Neyman-Rubin

1.Basic Principles

2.Production and Transfer of Energy

3.VAR Flows

4.Economic Operation

5.Power System Control

6.Energy Accounting

7.Communications

8.Telemetering Method

9.Supervisory Control and Data Acquisiotion

10.Power System Reliability Factors 1

11.Power System Reliability Factors 2

12.Power System Protection 1

13.Power System Protection 2

14.Power System Stability

15.EHV Operation

You learn the basic electric characteristics, scaling rule, and the short-channel

effects of MISFET(Metal-Insulator-Silicon Field Effect Transistor), which is

the base element of VLSI. You also learn about the action and scaling of the

CMOS inverter, which is the fundemental component of ddegital logic circuits.

1. Introduction of VLSI

2. Physics of ideal MIS diode and space charge

3. Real MIS diode and the C-V characteristics

4. Long channel MISFET

5. Short channel MISFET

6. Scaling of MISFET

7. Parastic elements of FET and Short channel MISFET process

8. Future problems of FET and Roadmap

9. Fin FET and SiGe device

10. Fundamental action of CMOS inverter

11. Speed and power disspation of CMOS circuit

12. Scaling of CMOS circuit

13. Bi-CMOS circuit

14. Mounting tecnology of VLSI and SiP(System in Package)

15. Recent topics

HEMT

- 15



1.

2.

3. : (1)

4. : (2)

5. : Fabrication techniques

6. : Characterization methods

7.

8. : (1)

9. : (2)

10. : (3)

11. : (LED)

12.

13.

14. (1)

15. (2)

16.

This lecture mainly treats some element technologies such as array antenna

technique which realize multimedia mobile communications. The purpose of

this lecture is to understand the mechanism and basic theory of array antenna

system and its applications.

1.Overview of wireless mobile communication systems

2.Element technologies of wireless communication

- 16



3.Review of wireless communication theory and exercise-1

4.Array antenna system for wireless communication and its modeling

5.Antenna beamforming technique-1

6.Antenna beamforming technique-2

7.Antenna beamforming technique-3

8.Exercise-2

9.Angle of arrival estimation technique-1

10.Angle of arrival estimation technique-2

11.Angle of arrival estimation technique-3

12.Parametric approaches for parameter estimation of antenna system

13.Introduction of MIMO system

14.Some application of array antenna system

15.Exercise-3

Basic theories and techniques required for designing microwave circuits should

be studied. Analogies and difference of antennas as a radiating device to non-

radiating microwave circuits should be also understood.

1. Guidance,

2. Electromagnetic theory

3. Transmission line theory

4. Transmission lines and waveguides: General solution for TEM, TE,

TM waves

5. Transmission lines and waveguides: Rectangular waveguides, Cylin-

drical waveguides

6. Microwave network analysis Impedance, Equivalent currents and

voltages, Scattering matrix)

7. Impedance matching and tuning (Lumped elements, stub tuning)

8. Microwave Resonators

9. Power dividers and directional couplers

10. Noise and active RF components

11. Cylindrical antennas

12. Microstrip antennas

13. Microwave measurements

14. Exercise

15 Final examination

1

2

3

4

5

6

7

- 17



8

9

10

11 MIMO

12 MAC

13 MAC

14

15

16

(UTEFC)

UTEFC

(EMTP)

EMTP

10 EMTP

11

12 EMTP

13

14 EMTP

15

The aim of this class is to learn a formal approach to the high-reliable software

development.

1. Overview

2. Functional Programming

3. Proof by Induction

4. Lists

5. Polymorphism

6. Coq

7. Logic

8. Propositions and Evidence

9. Logic in Coq

10.Exercises

11. Exercises

12. Exercises

13. Exercises

14. Exercises

- 18



15. Review

CMOS CMOS

SPICE

CMOS

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

,

LSI

, LSI

,

1.

2.

3.

4.

5.

6. collision based computing

7.

8.

9. DNA

10.

11.

12. (1)

13. (2)

14. (3)
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15. (4)

1.

2. Si

3.

4.

5.

6.

7. (HDD)

8. (HDD)

9. (HDD)

10.

11.

12.

13. (1)

14. (2)

15.

In this course, we will learn the advanced technologies in the fields of medical

engineering, which combines medicine and engineering organically. In order to

understand the medical information communication technology (MICT), we

will learn several advanced technologies, including ICT, mechatronics, elec-

tronics, device, bio, computer and medical technologies and their combined

technologies.

Guidance

science and technology view on medical and welfare

information and communications and medical

Vital data mining for medical and welfare application

Photonic nanostructure device and bio-sensing

Roles of medical space ICT on emergency disaster

Power-saving dependable communication for medical

Healthcare support system using intelligent environment

Motion control for medical and welfare support

Assurance case and dependability

Wearable sensing and medical

Photonics and medical

Magnetics and medical

IC and medical

Robotics and medical

1.

- 20



2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

1.

2.

3. (1)

4. (2)

5. BCS (1)

6. BCS (2)

7. (1)

5. (2)

9. (1)

10. (2)

11. SQUID

12. :

13. :

14. :

15. :

.

1.

2. 1

3. 2

4. 1

5. 2

6. 1

7. 2

8. 1

9. 1

10. 2

11. 1

12. 2

13. MIMO 1

14. MIMO 2
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15. 2

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

1

2

3

4

5

6

7

8

9

10

11

12 1

13 2

14 1

15 2
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I

1. (1)

2. (2)

3. (3)

4. (4)

5. (5)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)

13. (3)

14. (4)

15. (5)

II

1. (1)

2. (2)

3. (3)

4. (4)

5. (5)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)

13. (3)

14. (4)

15. (5)

I

1. (1)

2. (2)
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3. (3)

4. (4)

5. (5)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)

13. (3)

14. (4)

15. (5)

II

1. (1)

2. (2)

3. (3)

4. (4)

5. (5)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)

13. (3)

14. (4)

15. (5)

I

1. (1)

2. (2)

3. (3)

4. (4)

5. (5)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)
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13. (3)

14. (4)

15. (5)

II

1. (1)

2. (2)

3. (3)

4. (4)

5. (5)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)

13. (3)

14. (4)

15. (5)

A

15

MC1

MC4

MC5

MC9

UWB

ITS

MC15

MC16

FET

MC17
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MC19

MC21

 (VLSI)

MC25

MC27

MC31

MC34

MC35

MC37

MC39

MC43  

MC46

MC50

B

15

MC1

MC4
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MC46

MC50

C

15

MC1

MC4

MC5

MC9

UWB

ITS

MC15

MC16

FET

MC17

MC18

MC19

MC21

(VLSI)

MC25

MC27
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MC31

MC34

MC35

MC37

MC39

MC43  

MC46

MC50

D

15

MC1

MC4

MC5

MC9

UWB

ITS

MC15

MC16

FET

MC17
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MC50

A

15

MC1

MC4
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MC46

MC50
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UWB

ITS
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MC31
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MC46
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C

15
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UWB
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MC46

MC50

A
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MC46
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S

The aim of this course is to make advanced attempt on advanced open source

development

1. Introduction

2. Software practice

3. Software practice 2

4. Software practice 3

5. Software practice 4

6. Software practice 5

7. Software practice 6

8. Software practice 7

9. Software practice 8

10. Software practice 9

11. Software practice 10

12. Software practice 11

13. Software practice 12

14. Review I

14. Review II

MC18

MC35

F

The aim of this course is to have software development experiences on practical

open source project.

1. Introduction

2. Software practice

3. Software practice 2

4. Software practice 3

5. Software practice 4

6. Software practice 5

7. Software practice 6

8. Software practice 7

9. Software practice 8

10. Software practice 9

11. Software practice 10

12. Software practice 11

13. Software practice 12

14. Review I

14. Review II

MC18

MC35

S

F

1.

2.

3.

4.

5.

6.
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MC19

MC39

F

S

1.

2.

3.

4.

5.

6.

MC19

MC39

S

3

2

2

4

3

1

MC15

MC25

MC31

F

S

3

2
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2

4

3

1

MC15

MC25

MC31

S This studio opens in the spring semester, focusing on computaitonal techniques

on lightwaves. In particular, we learn those used for optial communications,

optoelectronics, nanophotonics, and so on. Then we acquire the capability of

actively performing the research, solving the current problems. This studio is

operated together with ””Computation Techiniques of Light Wave F””.

x Review and analysis of fundamentals and advanced researches on optical

communications, optoelectronics, nanophotonics, etc.

x Discussion on deciding target issues

x Proposal of solutions and presentation

x Research and discussion

x Summary of achievement

x Final report

MC17

MC46

F This studio continues in the fall semester, focusing on computaitonal tech-

niques on lightwaves. In particular, we learn those used for optial commu-

nications, optoelectronics, nanophotonics, and so on. Then we acquire the

capability of actively performing the research, solving the current problems.

This studio is operated together with ””Computation Techiniques of Light

Wave F””.

x Review and analysis of fundamentals and advanced researches on optical

communications, optoelectronics, nanophotonics, etc.

x Discussion on deciding target issues

x Proposal of solutions and presentation

x Research and discussion

x Summary of achievement

x Final report

MC17
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Exploring the latest study case and applications of interdisciplinary field in

medical and engineering, and gaining deep understanding of the evolution

toward the frontier of the ICT.

To survey a case study of medical-engineering theme which is related in each

doctoral theme under the instruction with each supervisor. A presentation,

workshop, project would be organized if needed.

Example of theme: The fundamental study of applications of medical applica-

tions with ICT. The fundamental study of applications of medical informatics.

The medical-engineering applications in rehabilitation medicine.

Ubiquitous preventive medicine.

The medical applications with robotics engineering.

The applications of medical examination and treatment by magnetic.

ICT

Electron circuit.

Information theory.

Antenna propagation.

Microwave.

Digital circuit.

Coding theory.

Open source.

Intelligent systems.
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DC21

(VLSI)

This lecture presents design and analysis for microwave and antenna modern

mobile communication technologies. Many examples used in current system

are explained and its design and development techniques are also presented.

1. Design of coverage area for cellular system and base station antennas -Part

1 Propagation-

2. Design of coverage area for cellular system and base station antennas -Part

2 Antenna System-

3. Indoor Coverage Techniques for Cellular System

4. Field Measurement for Handset Terminal and Simulation of Propagation

Characteristics -Part 1-

5. Field Measurement for Handset Terminal and Simulation of Propagation

Characteristics -Part 2-

6. Project : Mobile communication antennas

7. Theory of Small Antenna and Its Applications -Part 1-

8. Theory of Small Antenna and Its Applications -Part 2-

9. FDTD Simulation for EM Problems Including Fine Structure and Active

Devices -Part 1-

10. FDTD Simulation for EM Problems Including Fine Structure and Active

Devices -Part 2-

11. Hardware Implementation of Smart Antenna:Part 1(Antenna and RF

circuits,1)

12. Hardware Implementation of Smart Antenna:Part 1(Antenna and RF

circuits,2)

13. Hardware Implementation of Smart Antenna:(Digital processing unit -Part

1-)

14. Hardware Implementation of Smart Antenna:(Ditital processing unit -Part

2-)

15. Project : Smart antenna systems

The aim of this course is to make advanced attempt on advanced open source

development

1. Introduction

2. Software practice

3. Software practice 2

4. Software practice 3

5. Software practice 4

6. Software practice 5

7. Software practice 6

8. Software practice 7

9. Software practice 8

10. Software practice 9

11. Software practice 10

12. Software practice 11

13. Software practice 12

14. Review I

14. Review II
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This class deals with advanced theory of systems, control and information

engineering. They includes recent topics of optimization and nonlinear system.

Their application includes manufacturing systems, computer systems, commu-

nication networks, etc.

1. Scheduling theory

2. Primal dual interior point method

3. Suport vector machine

4. Minmal description length

5. Supervisor control

6. Hidden markov model

7. Polynomial ideals and Groebner basis

8. Fault tolerant system

9. Hybrid system

10. Youla parametrization

11. Stability and Kharitonov’s theorem

12. Differential geometory and nonlinear systems

13. Passivity based control

14. Kinematics and dynamics of robotic systems

15. Control of chaos

100EB Exabyte

1.

2.

3. (HDD)

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Advanced theories and techniques required for designing microwave circuits

should be studied. Analogies and difference of antennas as a radiating device

to non-radiating microwave circuits should be also understood.
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1. Guidance,

2. Electromagnetic theory

3. Transmission line theory

4. Transmission lines and waveguides: General solution for TEM, TE, TM

waves

5. Transmission lines and waveguides: Rectangular waveguides, Cylindrical

waveguides

6. Microwave network analysis Impedance, Equivalent currents and voltages,

Scattering matrix)

7. Impedance matching and tuning (Lumped elements, stub tuning)

8. Microwave Resonators

9. Power dividers and directional couplers

10. Noise and active RF components

11. Cylindrical antennas

12. Microstrip antennas

13. Microwave measurements

14. Exercise

15. Final examination

The aim of the lecture is to discuss the present situation and future prospects

about antenna technologies and signal processing techniques in accordance

with the developments of the state-of-art technologies for communication in-

frastructure. Some practical exercises will be done using equipment.

1. Current status and future of multimedia wireless communication access

system-1

2. Current status and future of multimedia wireless communication access

system-2

3. System design of wireless communication system-1

4. System design of wireless communication system-2

5. System design of wireless communication system-3

6. Exercise-1

7. Lecture of array antenna technology-1

8. Lecture of array antenna technology-2

9. Lecture of array antenna technology-3

10. Lecture of multimedia signal processing technique-1

11. Lecture of multimedia signal processing technique-2

12. Exercise-2

13. Study of case study-1

14. Study of case study-2

15. Presentation of the study

For realization of advanced mechatronics systems, not only development of

fundamentals such as sensor, actuator, and controller, but also integrated de-

sign between mechanics and control engineering is significant. In this lecture,

integrated system design is discussed from the wide view including sensing

technology, actuation technology, motion control technology, and system inte-

gration technology.

1. Introduction

2. Encoder

3. Vision sensor

- 8



4. Force sensor

5. Other sensors and applications

6. Rotary motor

7. Linear motor

8. Hydraulic / Pneumatic actuator

9. Piezo actuator

10. Other actuators and applications

11. CPU

12. Microcomputer / FPGA

13. Other controller and applications

14. System integration (1)

15. System integration (2)

16. Paper test / Term report

This class studies and discusses the state-of-the-art science and technology on

optics and photonics. Today’s photonics not only evolved optical communi-

cations, optical storage, etc., but also creates advanced integrated photonics,

quantum photonics, ultrafast and high power lightwaves, and interaction with

bio-science. This class reviews such situations and investigate new ideas to-

ward novel technologies. In particular, it focuses on silicon photonics and

bio-photonics.

1.Overview on silicon photonics

2.Fundamentals on silicon photonics

3.LSI design

4.CMOS compatibe process

5.Photonic integration

6.Large-scale integrated photonics

7.Overview on bio-photonics

8.Photonics in bio-materials

9.Bio-imaging

10.Photonic bio-sensor

11.Micro-array technology

12.flow cytometry

13.Optical manipulation

14.Nanotechnology for biophotonics

15.Biomaterials for biophotonics

Recently, unique and useful nano-materials and nano-devices have been pro-

posed as important candidates of next generation materials and ICs. For ex-

ample, nano-carbon materials have been focused as one of the nano-materials,

and single-electron devices have been focused as one of the nano-devices. In

this class, the trends of the forefront in the world of each research topic, such as

information-processing devices, functional devices, and nature-inspired or bio-

mimetic systems, are grasped. Moreover, students’ own abilities for agenda-

setting and to pursue it were also improved.

1. Introduction of the forefront of nanodevices, such as single-electron devices.

2-5. Research and discussion for the forefront of the research topic in the

nanodevices.

6. Introduction of the forefront of nano-carbon materials, such as carbon

nanotubes.
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7-10. Research and discussion for the forefront of the research topic in the

nano-carbon materials.

11. Introduction of the forefront of nature-inspired or bio-mimetic information-

processing systems.

12-15. Research and discussion for the forefront of the research topic in the

nature-inspired or bio-mimetic systems.

Latest high-technologies and core theories in a field of information theory as

a core theory of computer and communication are introduced for students to

be expert in the field. The lecture is aiming to learn a manner of researching

a subject and solving a problem as an expert.

Latest information and researching approach in a field of information theory

are lectured with students presentation and discussion. Contents will be

adjusted according students.

Exploring the important ideas in advanced machine learning areas in a com-

mon conceptual framework. The approach is statistical, especially the empha-

sis is on concepts rather than mathematics.

1. Linear Methods for Regression

2. Linear Methods for Classification

3. Basis Expansions and Regularization

4. Kernel Smoothing Methods

5. Model Assessment and Selection

6. Model Inference and Averaging

7. Additive Models, Trees, and Related Methods

8. Boosting and Additive Trees

9. Neural Networks

10. Support Vector Machines and Flexible Discriminants

11. Prototype Methods and Nearest-Neighbors

12. Unsupervised Learning

13. Random Forests

14. Ensemble Learning

15. Undirected Graphical Models

16. High-Dimensional Problems

SQUID

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
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11.

12.

13.

14.

15.

, ,

1.

2-14.

15.

It is of prime importance to keep stability of power systems with penetration of

distributed generators including renewable energy sources such as wind turbine

or photovoltaic. The main purpose of this lecture is to understand basis of

protection system and its recent trend through numerical simulation.

1.Power system and renewable energy

2.Stable operation of power system 1

3.Stable operation of power system 2

4.Protection system 1

5.Protection system 2

6.Protection system 3

7.Cascading fault in power system 1

8.Cascading fault in power system 2

9.Cascading fault in power system 3

10.Stabilizing control 1

11.Stabilizing control 2

12.Stabilizing control 3

13.Numerical simulation 1

14.Numerical simulation 2

15.Numerical simulation 3

VLSI

SiO2

1. (1)

2. (2)

3. (3)

4. (1)

5. (2)

6. (1)

7. (2)

8. (3)

9. (4)

10. (5)

11. (1)

12. (2)

13. (3)

14. (4)

15. (5)
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Recent and advanced topics related to coding and communication theory will

be studied.

The lecture will be based on survey and presentation of the state-of-the-art

journal papers from IEEE.

This course provide basic knowledge of quantum effect and devices and related

physics, device fabrication techniques, and their recent developments.

After giving lectures on the quantum effect and devices, we are going to read

texbooks and journal papers on them in turn and discuss them together.

Research trends on quantum integrated devices will be overviewed. In partic-

ular, researches on spin devices, superconducting devices, and single electron

devices will be introduced.

1. Overview of quantum integrated devices

2. Single electron devices (1)

3. Single electron devices (2)

4. Superconducting devices (1)

5. Superconducting devices (2)

6. Spin devices (1)

7. Spin devices (2)

8. Quantum computation and quantum bit (1)

9. Quantum computation and quantum bit (2)

10. Quantum computation and quantum bit (3)

11. Quantum computation and quantum bit (4)

12. Investigation of recent recearch trends (1)

13. Investigation of recent recearch trends (2)

14. Investigation of recent recearch trends (3)

15. Investigation of recent recearch trends (4)

1

2

3

4

5

6

7

8

9 1

10 2

11

12

13 1

14 2

15 3
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