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BEDBR - IE Objectives and Outline of the Course

H AHERCIEBESR/ @AREREOERMBOBES BN E L <. BRERY 72 ThBHIERD O R mERKIERS &
U~ A 7 BREBEOBITICOWCEHBT %, BEFEICL 2 BHAEITEA TaHbbEMEEESA(FDTD FH)CERERE
(FEM)Z{ES7-BHFRY 2L —KICOWTHHRT R L EHIC, 74 LZOBRHELR 1T,

Z | This course introduces analyses of transmission lines and microwave circuits based not only on circuit theory but also on
electromagnetic theory in order to present the fundamentals of high-speed/high-frequency circuits and their treatment.
Numerical analyses of electromagnetic waves by computers and their software are presented such as "Finite Difference
Time Domain (FDTD)" method and "Finite Element Method (FEM). " And then, practice of a filter design is carried out.

SBDREFZ Learning Objectives

B | 7 ALBHRERITET Maxwell DARKICEKWRBRTESZZLZ2ET L. BEFZFEDDI L LI, BHIERLOEERE DS
RAEERL, EXOEETILORMPRALXNATE 5,

BHRY I 2L —20EREZEREL, TORBEEEOFHZRATE %,

DI EBEEAFE 7= 7 AN ZDERFHEZBR L, BRICTA 70N v TRIEICEZ 74 L EZD%REITS,

By reviewing that all macroscopic electromagnetic phenomena can be described by Maxwell's equation, to understand the

i
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relationship between electromagnetic theory and circuit theory, and to become able to explain the salient features and
limitation of appl
To become able to understand the fundamentals of the electromagnetic field simulators, and to explain the features of their
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numerical computation methods.

To become able to understand the design procedure of filters and to design a microstrip line filter.
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BE20ERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | SHRETOBEFEFEL) | BHRAY I 2L —RICBVWTLLAWLNIZBEREZEDRN, TOEB LB IENE
DA,

Z | Numerical simulation | Introduction of Finite Element Method that is used in electromagnetic field
techniques of electromagnetic | simulations. Basics of variational method.
field analysis (1)

2 H | EMABRITOREAEFEQ) | BRERZOMB/RKE,

% | Numerical simulation | Introduction of Finite Element Method ( continued ).
techniques of electromagnetic
field analysis (2)

3 H | 8#RryIalL—% BHAYI2L—2Y7 b7 TOFEVWAEEER,

% | Electromagnetic field | Practice of an electromagnetic field simulator software.

simulator
4 B | 74205 RERBEEE 727 4 L X DREHES,

% | Filter design Exercise of a filter design using transmission lines.

5 B | EHRBITOBEFEFEQ) | BHRY I 2L —RICBVWTLLAWSLNE, H 5 —D0RFTFETH 2 KEEHESD
E(FDTD R IZDWT, Yee 7T XL & EARR,

Z | Numerical simulation | Numerical simulation techniques of electromagnetic field analysis (3)
techniques of electromagnetic
field analysis (3)

6 H | SHRBFOBEFEFEG) | 2XTHLV3RTETINOBEEBENEDTER, HEERICH T 2EREEDE
DRk, PR,

Z | Numerical simulation | Formulations of two- and three-dimensional models in Finite Difference Time Domain
techniques of electromagnetic | method. Boundary condition at the interface between different materials. Courant-
field analysis (4) Friedrichs-Lewy Condition.

7 H | EWEwm e BEER =EKEREOIY W\, BIRERICE TS RMOBHIFZDOIULSEN L DFHHE, TxILF
—DRN, BEOIRNF—RZOBERLOHTA VXV ZADER,
% | Electromagnetic theory and | Treatment of high frequency circuits. Understandings of a few laws in circuit theory
circuit theory based on electromagnetic theory. Energy flow in passive electric circuits and the
definition of the impedance regarded from energy exchange.
8 B | &R0 RT EREHEES L COEEHEREICOVTER, SEREERE IS T 597 EH[E %
&L TOERY FEW, &R O B BRSO W CERIZROIIB A O D, R
IZBIFBHE-F,

& | Waveguide analyses Review of lumped and distributed element circuits. Analytical treatment of high
frequency transmission lines as distributed element circuits. Propagation modes in
waveguides.
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B | B#KEIZ. SAREE. L LEZNICHET2RBZEEL TCVWAZENEE LY, BHRETEE LHBEIC DLW T+
DICEBLTHELZ L,
EREIIHL, AHLETCIHEREDFE-EZTICNA. 5XoNEBEEZRI-OOFEF™EET 5,

= | The course students are strongly recommended to complete “Microwave circuits”, “Electromagnetic Wave Engineering” or

other similar subjects. They need to review classical electrodynamics and transmission line analysis.
Each class requires 1 hour preparation, 2 hours of reviewing and additional learning time to write the reports.

H | Moodle ¥ 27 L EICIB#E SN Y v MEREZER / 2%8F (w4 /70KIY] (F5F. FHRiLHM). [FDTD JKRIC L 2 EH;
RELOT VT HEN] (FHE. 2RF1)
= | The materials are available to download from Moodle e-learning system. No textbooks are used.

H | 4~5FABEDOLR—MEEZERL., ZOLHR—FOARBRICKLYFTFET 2, BEAOSINKRLEET %, R 60 UL EE
TH 5,
= | Performance evaluation of this course will be conducted by several assigned reports together with participation status.

Students with evaluation of 60 points or higher will pass.
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WOFBRFEEH THEL LN &,
ADERR LT-LR— b Z2BOAMER Lz LTIRHELABEWZ &,
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