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2EDEK - 2 Objectives and Outline of the Course

H | BAOEER®AFZ 2 [MRARZ] ICEREABE, BEE - 7THTI7 - FE—NLOZEAHI S ZODBFOHE -
SIS ENEL. FLUOREBOMEDCAEDRZEEZBL L LI, TNASICETIBAVEVAEBSIE2BMET 5, BICE
ERD DI, REROMAMEHERICREEDL > HEERBOEELNTHNZ ZHIRE . BENLMREN A S M. iR
B CORLCHEEL TWEL,

FFEDEHT

i

Focusing on "material science" that supports Japanese industries, students will overlook the state-of-the-art researches and
developments in this field, from the industrial, academic, and global viewpoints, obtain opportunities for novel ideas and
value creation, and gain a wide range of knowledge. In particular, from the industry, the class will invite external lecturers
having abundant practical experience. From them, the students will be given on a wide range of topics from specific material
technology to intellectual property and management of technology.

v

FBOEEEIZ Learning Objectives

B | #8464 E Lo & LIRABDETICH T 2MRRIRICE Y 21BE WERNH T FIH1T 5
EERBLURMR ORI ICHT 2MERERBORTHEDOE M Z S
ERNGRAD O REB L UCEER THREST 27 HODORFEED

Bt

Obtaining the fundamental knowledge of materials science in various fields, including semiconductor technology
Learning the cutting-edge developments in the field of materials science in both industry and academia
Understanding an international perspective for research activities at universities and in industries
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DERE D FHMBEXE / Fulfillment of Course Goals (JABEE BEERI B D &)

B | IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | #4&8vX REZICB T HMEARZMBL. 2o OBEESFOMRRAEBMZLEIRT 5, 7.
FEBROHEMEBEORBN, BEOEDHAZEIIOVLWTBET 5,

Z | Guidance To get a bird's eye view of materials research at the University and to understand the
research and development trends in related fields. In addition, the lecturers of this
lecture will be introduced, and the course procedures will be explained.

2 B | fcimikfly & MRlRE TELZF7RYAY TELALTZ 7 AA—RVyEOTHERREL BIHBEFME ORI &
ISARICDWTIERN S,
= | Advanced Technology and | Chemical Vapor Deposition of amorphous silicon, amorphous carbon, etc., and its
Materials Science characterization. And application of Advanced electronic materials will be explained.
3 B | FEMEHERS O &k A R — VIR TRR L L TR ENBEBIEE T L phase-field EOBIEAE &
phase-field ;£ % A L\ 7= &5l DM RHERE T A R OB N
% | Frontiers of computational | Overview explanation of the phase-field method, which is the most powerful
science for material | numerical model to predict material microstructures, and introduction of the cutting-
microstructures edge of material microstructure prediction using the phase-field method.
4 B | 77 X<xyERS REE, EERHERE. Ty F /A EFERT NI 280 H LW 2 TERIMCENT,
77X HEl ﬁm%ga AR LTVWD, MEXEIRTDIZLICETET S
R DRIFE L

= | Plasma Science for Materials Plasma plays an important role with respect to materials in industrial technologies
including semiconductor processes such as surface treatment, thin film deposition
and etching. The science of plasma in the creation of the materials is discussed.

5 B | 278y F/BAFORZE Ao AR, BRI T Y —REFRLBAE TRV SN DM F ok ORI & BT
FEICOWTHERT %,
% | Science of micron and nano | Science of micron and nano particles
particles
6 B | RAT7ZAHA FHEFTNA | 8RBXGENS LED O7-00FH MR E L TCEEEINTULBIRNTA FRATRAH
= 1~ OHRRIHARETES 5,
Z | Optoelectronic devices using | An overview of the world's most advanced research on lead halide perovskite, which
perovskite materials is attracting attention as a new material for highly efficient solar cells and LEDs.
7 B | KFPICH T 2FEREEERE | KFICHBITIFEFUEEBEORFEO—BIICOVWTRBNT 3, £/o. TOEBE%EE T
DFIF BACYFBRIR E~DBREIG EICOVWTHEAT 5,
Z | Development of | Introducing an example of semiconductor manufacturing equipment at university,
Semiconductor Manufacturing | along with applications to oxide semiconductors and others.
Equipment at University
8 B | RUERBENAFTT 74T 4 | YNVBIFZRELLT 74 =T 4 HFOKE. BEfE, & BELRICOVWTHESR
MR DA T2, oIl o zfA LR ERESREREECENESBERIC OV TERBN
T 5,
Z | Next-generation of bio-affinity | In this lecture, the design, isolation, modification, and immobilization of next-
materials generation affinity molecules using protein engineering will be introduced. In addition,
application to next-generation high-sensitivity diagnostic agents and high-efficiency
9 B | "M A=K < — YR EDEYPERD DEEINDINAFTR=RY v —DEfE, NMAT7RZI 3
VA R~ — KRB ICB Y B SimMiR A EIC O WY B,

% | Biobased polymers The lecture gives an outline of function, bioproduction, and a pioneering research on
exploration of building blocks of biobased polymers derived from bioresources like
plants.

10 H | M- TARAR - TOERAR | MEMEZOERBMB L P ZE LT MR- TAARBLVPZ Ao 0EE - £ETAER
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RIS L 2 RKEE~DEB BT IC oW TREROMRFEHEZ MRS 2,

% | Efforts to the future human | From the based on the basic knowledge of the materials chemistry, this course will
society through the research | provide an overview of advanced research and development in materials and devices,
and development of materials, | their manufacturing and production process technologies.
devices, and its processes

11 | B bRz ZDEBEG | Societys.0 DERICAF T ICT BROKRBAEBEEHLAKOONTEY, BFDH
A DEMEALVOBREXRISERATS2IL A=/ (REY FAZIR) O
MAHAFEINTWE, RBERTIH, RV PO MBI OEBEIGAICOWTERT

%o

& | Fundamentals and | Towards the realisation of Society 5.0, ICT devices with significantly lower power

applications of spintronics consumption are required , and spintronics, which simultaneously exploits the charge

and spin degrees of freedom of electrons, is expected. In this lecture, the fundamental

12 | B | ¥8@H 7+ b=y o/ 1#E | XOKREABREORPEZET 27+ = v 7 iERO#EEE S FRAFEE FOIC, FEBK
12 & B DHH T/ BEICL AR osEEi 2R T %,

Z | Semiconductor photonic | Semiconductor-based nano-structures, such as photonic crystals whose period is
nano-structures  controlling | comparable to a wavelength of light, can control properties of light. The control
the flow of light mechanisms, the functions, and the fabrication methods are outlined.

13 | B | =#eemE CGRFETL 7 ML | EXNAKELZE T 2 oBEBEIC DLW CER L, FICRFBETL 7 F Ly MBREH
v b BB A AR) HEREIC D WTERAAT 2,

% | Functional fiber | Functional fibers with electrical functions are outlined, focusing particularly on
(Ferroelectretic ultrafine fiber | ferroelectretic ultrafine fiber mats.
mat)

14 H| BEERICBTEITUTAAL | ITUTLIAVTHRTA47 A (M) OBBUEIFEINTVLED, TOLEME
VIART AT ADEA SIPEE OB A PO, RMEEE L TOEA - FRICEL THEHRT %,
& | Introduction of materials | The importance of materials informatics (MI) is drawing attention. The lecture focus
informatics in industrial field especially on the relationship between the necessity of MI and social issues, and
outlines the introduction and utilization of Ml in the material industry.
15 | B | BEEFK L -2BMEORER | TELBEBEEEMNO— D THI2MEKRAMBESEOMEL, REMICLVIERLET
% LIEE, FRUVEEBLUVNMBEEEDEFEICOVWTERAT 5.

% | Properties of additive- | The powder bed fusion, one of the major additive manufacturing technologies, is
manufactured metals outlined. Further, the properties of aluminum alloy, titanium alloy and heat-resistant

superalloy which are fabricated by the powder bed fusion are explained.

JB1&5:15 Prerequisite(s)

H
ES
RERMNLE (FEB - EES)

Required study time, Preparation and review

H | #RECHL, FE% 1BHE. 8% 2BH. 8bETC3IBHOZERME2ET 3,
Z | For each lesson, it takes 1 hour for preparation and 2 hours for review, for a total of 3 hours of study time.
#HR}E H5EZE Textbooks/Reference Books
B | Bickhl, REBIZIGELTT Y Y F% Moodle A 5EH. B L IFERTICSEXMERBNT S
= | As needed, students will receive supporting materials or take information on reference literatures.
BRI D AR U EE Grading Policy
H TRCOEBE~ANODHEEIIHBET S,
EEETHICIHYHELN OTADT-HDLR— R EREEET,
LR— M EORBEBREZE®STT 2 &,
LAR— MERKEF, B ADOXEZEIAT 2L, SIABAABPEMBEICHN S LS5 ICREHT 2 &HEIC, HBZREHT LI &,
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AR A DPMERLZLR— e, BAMMERLIZE L TRELAWVWT &,
60 MU LETHEKET 2,
Z | - Appearance at all lectures is mandatory.
- Lecturers will assign reports and other assignments for grading at the end of each class.
- Students are required to strictly observe the deadlines for submitting reports and other assignments.
- When quotin
BBE=EIEZ Point to consider
H
£




