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BERBZ St RIRIZ s © Advanced Materials Science

/Course Title

BUHEL /G B)/WLT FE—/(F)/CBR &EE)/A+ Ez/EA Mel/EiE ME/ER B—/=E REE/AIK

/ Instructor(s) BA/RE HhE/BER #/sE BR/AH BN/ (BT RR)/FE RES : /TSUJI Osamu/YAMASHITA

Kenichi/undecided/NUMATA Yoshihiro/NISHINAKA Hiroyuki/TAKAKI
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EHREBROH HHEICL D O BEESBICEERROHIHEICLIFEREZED
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BEDBHK - 12 /Objectives and Outline of the Course

H | BAOEER®SEZXZ2 [(MRBZ] (CERZBE EX - 7HTI7 - JA-NLOERAN S ZOPHFOWE - HROER
ZEEBENET D, BICE
ERDDIE, REHOMEMERKICREEL S 1-EBRROLELINEHBN« LHIBE. BEFRNAMEEM A o/, iR

RERZMEL, HLLRECMEDCAEDRELETL L HIC, TN BT 2RBEVEVZES

EFTCORLCERL WL,

i

technology to intellectual property and management of technology.

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

v

FEDFEBRZR /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

Understanding an international perspective for research activities at universities and in industries

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
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DERE D FHMBEXE / Fulfillment of Course Goals (JABEE BEERI B D &)

B | IO [ ik

RETEIEE /Course Plan

No. IEH Topics AZ Content
1 H | BEEMeFEHETALX TELZFRAIYAY TELT7 7 AN —RYFOSHBRRZEE EHEFMRIOAIR &
ISAICOWTRAN S,
% | Thin Film Technology and | Chemical vapor deposition of amorphous silicon, amorphous carbon, etc., as well as
Semiconductor Processes the creation and application of advanced electronic materials will be explained.
2 H | H2CB T2 FEEOKE FERIHECOIEFIEHREMTCIEIELRBEEZL TV D
KFETE, EQLDIBHFERDNEDL S BEREEZFEL TLDIDONICOVWTHERL, $8
FTaELYBIRICELTWEETF2EomnIFE Lz,
% | The Role of Semiconductorsin | Semiconductors play a wide variety of roles in various aspects of society.

Society The purpose of this lecture is to provide an overview of the different types of
semiconductors and their functions, with the aim of helping you become more familiar
with them.

3 B | Z08f & Al £ Al EBFEORREB L. A Al 2558 L 72458 R eI 0 B6 A BN T
% | Intellectual property and Al This lecture outlines the relationship between Al and copyright, and presents case
studies of patented technologies and products utilizing generative Al.
4 H | KFICBIT2FBHREBEEE | KFICHBT2FBFRBEEEBOREO—FIUODVWTHENT %, £/, ZOEEBEZ[E -7

DEFF BALYFEER EAOBRAGIR EICOWTHEAT S,

% | Development of | Introducing an example of semiconductor manufacturing equipment at university,

Semiconductor Manufacturing | along with applications to oxide semiconductors and others.

Equipment at University

5 B | FEMEHERT O &k A R — VIR TRR L L TR ENBEBIEE T L phase-field ;EOBEEE &
phase-field &% A\ 7= R 56 O RHER T AR R 0B
% | Frontiers of computational | Frontiers of computational science for material microstructures
science for material
microstructures
6 B | 77 X<hERSE REMNIB, EEHERE, Ty F o/ REFBRTOLRZECH OB TERMICH VT,
T A HYE iﬂ,’(i%&?ﬁ |#R/-LTW5b, MBEZRIKRTEZLICEITDTZ
AvORFERHL
% | 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.
7 B | RERBEANA AT 74T 4 | RV NOBIRERELT 74 =T 4 DF D% HEf, E. BELIOVWTES

MROBIRL T3, IoIl, Mo zfALIRERESREREECSMESERIC OV TLRN
ERCR

% | 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

8 H| XAy b= X0ER LG | Society5.0 DERIRICHENIT T ICT RO KBAEBEZTHEAKRO LN TEY, BFDH

A DBEWMEACYOEBREZRKICEATSIL PO/ (REY FPAZIR) O
MAHAFENTWE, RBETIH. RV PO M OEBE L ICAICOWTERT
%,

Z | 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

9 B | 20y F/BAFORZE Ao LR, BB T Y - ERLBRARTHVL DN DAL FHECR ORI & AT
FERICOWTHERT %,

@ | Science of micron and nano | The characteristics and analysis methods of particulate dispersion systems used in

particles

various applications such as inks, cosmetics, and electrode slurries will be outlined.
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10 B | N AR=ZKRY<— TEY R EDEYERDODEEINDINAFTR=ZRY v —Dige, XA AT7OX 7> 3
VR, RY ~—RERBIRICET 5 i RA SISO W TR T 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.

11 | B | B8R - FANA R - 7O AR | MRMLZOEBAEZ PZE LT MR- TAAM B LVZENS O8NS - £ETAE X
HHICL D RFHE~DEB B> W TR OM B ZBRT 5,
Efforts to the future human | From the based on the basic knowledge of the materials chemistry, this course will

b

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

12 | B | #8&F7x b=y o /88 | RORREABECAPEET S 7+ b= v 7 iEROEE R EE ROIC, FEHE

12 & B HDHIE F/IBEIC K BB TR T B,
= | 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 GRBFETL 7 ML | BEXNAKELZE T 2oBEEIC DLW CER L, FICRFEBETL 7 b Ly MBREH
v b RBRRAE 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 | B | BEERICBUDBITUTIA | ITUTLRAY 74374272 (M) OBBUATEENTWDED, TOREW L4
VITARTA 72@%—7\ SBEE OB A PO, RMEEE L TOEA - FRICEL THERT %,
& | 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 -2BEMEORER | TELBEBEEEMNO— D THIMEKRAMBESEOMEL, REMICLVIERLET
% LIEE, FRUVEEBLUVNMBESEDEFEICOVWTERAT %,
Properties of additive- | The powder bed fusion, one of the major additive manufacturing technologies, is

i

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.
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=

BREBBNFE (78 - 15F%) /Required study time, Preparation and review

H | SRFEICHL., FEZ 1KHE. E8% 2EH. b8 C3KEOFERHZEY 5,

Z | For each lesson, it takes 1 hour for preparation and 2 hours for review, for a total of 3 hours of study time.

#HRE SEZ2E /Textbooks/Reference Books

H | Bichl, REIZIGLTZY > % Moodle 5. b L IIHEZTICSEXRERBNT

.

& | As needed, students will receive supporting materials or take information on reference literatures.

ARIERHE D iRk O EAE /Grading Policy

B TARTCOBEAOHEIIDLBLT 5,

RERTEICIBYHELN STIADODLR— M CBEERT,

LiR— MR EDRHEBREETT 5 2 &,

LiR— hMERRS, BADXEXSIHYT 2L, 5IBEMRIBEEICHN, S & S ICREH T2 o HIC, HitxsEHT &,
AR A DPERLIZLFR— a2, BEMPMERLZE L TIRELAWZ &,

60 B ETEIKLET B,
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- 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 quoting from other people's writings in your reports, be sure to clearly identify the quoted portions and provide the
source of the quotation.

- Do not submit a report created by another person or Al as if it were your own.

- A score of sixty or above will be considered as a passing grade.
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