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EmEz [ LR TERYT 22T, SENTEREEEZR S,

Z | In this course, various kinds of inorganic materials will be introduced with the focus on the applications based on their
specific material properties, including structral, mechanical, electrical, optical, thermal,dielectric/magnetic and chemical
properties, as well as various transport phenomena (diffusion, ion transportation, interfacial migration etc.), in the aim of
developping a comprehensive understanding of the solid state physics and their functions in materials.

FEDEEBZE Learning Objectives

H | MEZESD O OEREMEOMRTFEANTRIFEE BB T %,

MRHC B T B4 ARSI ZERS 5,

Z | Learn the science of material evaluation and analysis methods for various materials from a material science perspective.
Understand various basic properties of materials.

B HEDERME DFHEEXE / Fulfillment of Course Goals (JABEE BEER}H d &)

H
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REHBEIER Course Plan

No. 18 H Topics AA Content
1 H | &#Mkle 2 oE AR MRUFIEDRIRED O EH R TOICH £ TOMBMAIRE O LEECHEHI ST
3iEmiEE, RFmRyle. h¥ - ZRERAEEMT & 0BERBIC O LT o,
% | Inorganic materials and their | A brief introduction to the course.
material properties
2 B | VM HOBBOEE L Z0 | BEMR/NNMF17 I v o2t ERNEBE. Wik, EREEE
Ivy3E!
% | Mechanical properties  of | Structural materials/bioceramics: elasticity, mechanical strength, toughness, wear
inorganic materials and the | properties, etc.
applications
3 H | v oRmOME S Z0 | i EEKENORE
IGA
% | Surface Properties of | Catalyst: adsorption on solid surfaces
Inorganic Materials and the
Applications
4 H | BEVMROXFZHOEE L Z0 | XA L—YHE XORIR, X KICLD2BEBFIRILFOEL
IGA
Z | Optical Properties of Inorganic | Phosphor, laser material: light absorption, light emission: change in electron energy
Materials and the Applications | by light
5 H | BV ROBNEE L Z 05 | WM, BRoOER : MRS, 2R | S FIRE
H
& | Thermal Properties of | Thermal Properties of Inorganic Materials and the Applications
Inorganic Materials and the
Applications
6 H | EEMROBIMNEE 20 | B, 54 EFERE. BREM BREE: BFPAF 0B
IGA
& | Electrical Properties of | Conductors, semiconductors, solid electrolytes, superconductors: electric conduction:
Inorganic Materials and the | movement of electrons and ions
Applications
7 H | EEMROFTE/HMINMEE L | FEE. BFEHE:
Z DA SR, FEMW/HMIM AT ORE/RE Y DRSS
% | Dielectric/magnetic Dielectrics, ferroelectrics:
Properties of Inorganic | Polarization, dielectric/magnetism: ion excursion/spin alignment
Materials and the Applications
8 B | EEMHOBELEEZDIE | TELZ 7R, AT & ERE  HFRBEOREEN. BRFOETIDOZEL
A
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Z | Structural Disorder of | Amorphous, Glass: Crystal, Amorphous: Structural disorder of crystal structure,
Inorganic Materials and the | change in atomic arrangement
Applications
9 B | #EHHR YT MERERIC K 294, il FE0EE, BLE &Yt ok
% | Semiconductor materials and | Classification by material composition. Correlation between structure and properties,
physical properties relationship between heat treatment and physical properties
10 H | #eetrtoite z oA SEME ERICL 29048 BB TR, TEMBE LToBEFE. vIiosa-<
7 ART =LA ER
% | Physical properties of | Metallic materials: Classification by composition. Structure and deformation
functional materials and their | properties. Various characteristics as an industrial material. and expansion to
applications (1) micro/macro scale
11 H | #eertloits z oA 2) I Iv R EmELEY RBRICK 2958 BEE. BRAE Bl EEoREE
TEMEE L ToRSTE
| Physical properties of | €7 v o R - EELEY  BRRICK 208 HEKR BRES AR FEDORE,
functional materials and their | TZEME & L TOHEFE
applications (2)
12 B | JTHRILE S MRER BeBAIHMEL. BLUZOMIESHME  BEME. 2HEE. TELT7 7 AMKED
BREMEL E G
% | Element diffusion and | Light metal advanced materials and other non-ferrous materials: various materials
material synthesis and synthesis methods such as composite materials, quenched alloys, and
amorphous materials
13 | B | THIE e EHEEK TNARIZHE T EIMERETOTRLE L. 734 ROEENE
% | Element diffusion and | Element diffusion at the material interface in devices and device reliability
material reliability
14 H () BHHEEK1 HRT—<HECH D IMREFEDOHEBICOVWTHAE LBRE RD 5,
% | (Second half) Final | Investigate and deepen understanding of the correlation between materials and
presentation 1 properties related to research themes.
15 H () BHEHEK?2 ART—<HECH D IMREFEDOEBICOWTAE LBRE RD 5,
% | (Second half) Final | Investigate and deepen understanding of the correlation between materials and
presentation 2 properties related to research themes.

[E1EZt4+ Prerequisite(s)

S|

-

=
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Required study time, Preparation and review

B | —HoBERICT )Y M EERKBT LN D S,

.

& | Printouts may be distributed during some classes.

HR}E SEZE Textbooks/Reference Books

B | 2%& VI FERLFE-ERLIGA (AR West &, #B £ ik, BHH I AT T4 74y 7)) VTR PEKIECFEAM
(A.R. West &, EgE & iR, EAXHY A T>TT74v7)

% | Reference Books: A. R. West, Solid state chemistry and its applications, 2nd edt., Student edt. (Wiley, 2014)

BB D iR R VEL# Grading Policy

H | ZBPRCERPARICRIHBRC LA — b BRGEBERICO U THEYT %, LA MEEEITL, BBOEROERE 70%. LK
— L OfER%E 30% & LTCEHEL, ZOAFRY 60 MU EEEKET 5, FA A< 3EILERELRE LHEIE. BB
5INFEFA

Bt

Students will be evaluated based on the results of exams, reports, and presentations given at the end of/or through the
semester. Reports are given several times, with 70% being evaluated based on the results of exams and presentations, and
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