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9. MAERIC LD EIHTELS
Advanced Electromagnetic Waves
Spring Semester (2-0-0)  Prof. Makoto ANDO, Prof. Jiro HIROKAWA
1. Radiation from a dipole

00 N O U A~ W N

. Derivation and interpretation of Maxwell’ s equations
. Direct integration of the field equations

. Field equivalence theorem

. Boundary, edge and radiation conditions

. Solutions for homogeneous equations

. Canonical problems solved by separation of variables

00 N O U oA~ W N

. Diffraction from a half plane

9. Diffraction from a cylinder
54002
Wireless Communication Engineering (JE#iiE15 T.5%)

ArEH 2—0—0 K (UKH)

EERRFPEa—ATRESFAELRGLLT, BHRIEE AT LOR BN Z T 5, BIRINEL, 1KE)
64l BGEL, 7=— 07, 7T, ReZERIE AR, TR, b, S B, mEE TSR,
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Wireless Communication Engineering
Spring Semester (2-0-0) >R & (IRGH)

Wireless Communication Systems, Wave propagation, reflection, refraction and diffraction, Stochastic
Behavior of wireless channel, Antenna and Diversity, Space and Time Signal Processing, Modulation and
Demodulation, Coding and Decoding, RF Devices and Circuit Design, Multiple Access, Future Trend

including Software defined radio, UWB transmission and MIMO technologies.
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MIMO Communication Systems (MIMOR{ET AT L)
%Y 2—0—0 R EUAH)

ITEDUAYL AT =R N ROFRE 2T MIMO (Multi-Input Multi-Output) i#{5 AU
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MIMO Communication Systems
Autumn Semester (2-0-0) R i (IRFE)

The lecture focuses on MIMO (Multi-Input Multi-Output) transmission systems for wireless broadband
communications. Basic principles, channel capacity, propagation model, processing schemes, and system
structure for MIMO communications are introduced. Fundamentals of wireless communication and array
signal processing are also lectured for the basis of MIMO communication system. Furthermore, future
perspective of MIMO system in wireless LAN and cellular standards are also given.
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Guided Wave Circuit Theory
Spring Semester (2-0-0)  Prof. Tetsuya MIZUMOTO

The lecture focuses on the guided wave theory and its application to the design of guided wave circuit in
microwave, millimeter—-wave and optical frequency region. Topics included are electromagnetic waves in
waveguides, dispersion in an optical fiber, coupled mode theory, electromagnetic waves in a periodic
structure, scattering matrix representation, eigen excitation, and the design of some guided wave circuits.
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Plasma Engineering
Spring Semester (2-0-0)  Prof. Nozomi TAKEUCHI



Plasma technologies play an important role in various industrial applications. The objective of this lecture
is to understand the fundamental physics and the engineering side of plasma. Excitation and ionization,
behavior of charged particles in electromagnetic field, behavior of plasma as particles and fluid, collision and
transportation of particles, plasma generation, measurement techniques, and industrial applications will be
lectured.
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Pulsed Power Technology (/XL AT —T %)
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Pulsed Power Technology
Autumn Semester (1-0-1) Prof. Koichi YASUOKA, Prof. Nozomi TAKEUCHI

This lecture focuses on generation and measurement of high—peak pulsed power and on their applications.
Students are required to design, assemble and measure a pulsed power circuit and to complete a report for a
given project. It includes circuit elements for pulsed power systems, pulse forming network, pulse forming
line, magnetic pulse compression, transient circuit analysis, magnetic and optical measurements, pulse
plasma, pulsed laser.
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Magnetic Levitation and Magnetic Suspension

Spring Semester (2-0-0)  Prof. Akira CHIBA

At the era of the 21 century, magnetic levitation and suspension have been introduced into some practical
applications. There are maglevs such as the JR Yamanashi Maglev, the Linimo train in Nagoya, and the

Shanghai Maglev. On the other hand, bearingless motor water pumps for pure water, magnetic bearings for



turbo molecular pumps are used in semiconductor processes. In this lecture, we will study about super
conductor magnetic levitation, Maglev train systems, magnetic bearings, and bearingless motors.
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Electric Power and Motor Drive System Analysis
Autumn Semester (2-0-0)  Prof. Hirofumi AKAGI

This lecture focuses on analysis of electric power systems and motor drive systems, and on their
applications. It includes the p—q theory in three—phase circuits, and the instantaneous active and reactive
power defined by the theory, as well as the d—q transformation for ac motors. In addition, it presents the
so—called vector control or filed—oriented control for induction and synchronous motors.
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Advanced Course of Power Electronics
Spring Semester (2-0-0)  Prof. Hideaki FUJITA

This course presents analysis and control methods of power electronics circuits converting and
controlling of electric power by using semiconductor switching devices. It deals with switching transitions in
MOSFETs and IGBTs, commutation in voltage—source bridge converters, voltage and current feedback
control, applications to grid—connected converters, and so on.
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Technology Innovation and Standardization I
Spring Semester (2-0-0)  Prof. Tomoki WATANABE

The objective of the standardization is to ensure the smooth commercial dealings and develop business
activities through defining standard units for measurements like kilogram, and test methods etc. On the
other hand standards may have a crucial influence for the business success.

In this course the lecture deals outline of standardization organization such as IEC and ISO, standard
development case studies in railway, and the linkage between business model and standards. Other half of
this course is allocated for exercises of presentations and discussions needed for international activities.
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Technology Innovation and Standardization II

Autumn Semester (2-0-0)  Prof. Yukitsuna FURUYA

This lecture focuses on standardization strategy as a business process to bring technology innovation into
market, mainly focusing on communication technology area. Also, practical skills in standardization will be

obtained through debate exercises.
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Electromagnetic Field Measurement Course
Spring Semester (2—-0-0) ** & (IRGHE)

The course introduces the problematic of electromagnetic (EM) field measurement. It describes the
classical EM field and antenna measurement techniques like open fields, compact ranges and near field
systems, with special emphasis in planar near field technique. Also it introduces the main aspects related to
uncertainty in measurements and some post—processing techniques used for reducing the effects of
measurement errors.

The course is aimed to students (bachelor, master or PhD) and engineers with background in
electromagnetic waves, antenna theory and wireless communication.
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Materials and Processes for Microsystems
ArEH 1-0-0 489 William I Milne  $#T:2d%, Andrew J. Flewitt Rl (FE%H )

Microsystems (otherwise known as MicroElectroMechanical Systems, MEMS) are mechanical devices that
are 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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