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BBanikEt. BWEEFOEAN L

BB, WAL, TOZHABEDAI, BIH

Z | Ceramic materials occupy an important position in the inorganic materials used for electronic components, because of their
various electronic functions like magnetism, dielectricity and piezoelectricity. For example, several hundred ceramic
components are used in a smartphones of which market have been growing recently. The purpose of this class is to have a
better understanding of the amazing world of electro-ceramics and components using them. The class is composed of the
basic understandings of the history, the electronic functions and their applications, the material design, the component
design and the processing of electro-ceramics. The latest technology including nano-technology and the latest market for
electro-ceramics including energy and environment are also explained. The class is conducted on the basis of knowledge of
material science including basic crystallography, solid physics, electrochemistry, reliability engineering and ecology. The
topics of electronic circuits are also explained in plain words which can be understood easily by chemistry students.
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FHDFEBRZ Learning Objectives

BFHR@mICEOND LT Iy /MR E ZOMEERETOBHICOWTERZRD D Z &

| IO |

Deepening your understanding of ceramic materials used in electronic components and the appeal of their material design
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B EEDERE DFHMEEXE / Fulfillment of Course Goals (JABEE &Rl B D &)

=
H
z

REETEIER Course Plan

No. 15 B Topics AZA Content
1 H|BEFt7IvI/R0OEELLE | GHEARSKREXLEFELIIVvIR, BRICEIIZEFELIIVIADER, BFt7
DR IV IRICBIPEFEE, THRABFEIIVvIR, BFELI7Iv I/ RA0ERELAE
-BEMABE., aJvEa—%, BEE, TxL¥— - RBER, 877 Iv o8B~
DR EEOEH,
Z | History and current situation | Traditional ceramics industry and electronic ceramics.
of electronic ceramics History of electronic ceramics in Japan.
Industry-academia collaboration in electronic ceramics.
Various electronic ceramics.
Types and applications of electronic ceramics-mobile communications, ¢
2 B | BEaryTryomk: 7ot | FEHEOERNH, BRI Iv/arv Ty YoREs, BE€IIv/2avTryo
ZE&EH) AEREEFN, BB IvsarvFryoEssfdErow X,
Z | Material and process design | Basic knowledge of dielectrics.
for multilayer capacitors(1) History of multilayer ceramic capacitors.
Applications and characteristics of multilayer ceramic capacitors.
Structure and manufacturing process of multilayer ceramic capacitors.
3 H | BBar7Fryomil 7ot | BEMROREE{ LT Iy KRR, €7 v 7 R0OBERRAOHEOEEN,
ZE&EH2) WETOERICHEIFA2HEHNES T2 —> 3 v OFIH,
Z | Material and process design | Base metalization of electrode materials and ceramic material design.
for multilayer capacitors(2) Importance of controlling oxygen vacancies in ceramics.
Use of numerical simulation in the manufacturing process.
4 H| BBy /X - 7A€o | BEA VX7 % a4, BEEBRF-HIKRF. A—Hh— 47087 B
EH EFRAT IV F1T—R, FBHEELT IV IR (—IRE NYRK), LERKERSE
LCR R FAEEIR
% | Development of laminated | Multilayer inductor coil.
ceramics process Multilayer Piezoelectric Elements-Oscillators, Speakers, Micropumps, Fuel Injection
Actuators.
Semiconductor ceramics (thermistors, varistor).
Multi-layer circuit board and board with built-in LCR element.
5 H|BEFt7IvIRIIBITE2S | EFEHFOZEE(EEFRROBEERIML, 7/ 77 /A —0FBICL 2EFIHH
/7o /nY—ofBal) DN, L WEBEAI - CSD/R vy a— b, AT TRy TS,
& | Utilization of nanotechnology | Utilization of nanotechnology in electronic ceramics(1)
in electronic ceramics(1)
6 B|BFE7IvIRICBTE2F | F/ 70/ 0V EFHR, EFVREZAMALILRTF. T/ NF~OE—REFHED
/3o /nY—ofAQR) A,
Z | Utilization of nanotechnology | Nanotechnology and quantum effects.
in electronic ceramics(2) An element that utilizes the quantum effect.
Use of first-principles calculations for nanoparticles.
7 B | TxL¥— -RESTFICHEITS | £7 Iv/RBBRT. EABRE. BRRCYEREEDL. £7 I v 7% CO2 RN D
BF 7 I v o XEERI BHEE, BFt 7 I v XA0ERLOEFL,
= | Electronic ceramics related | The latest trendsin ceramic thermoelectric elements, piezoelectric power generation,
technology in the energy / | solid oxide fuel cells, and ceramic CO2 absorbers.
environment field Trends in lead-free electronic ceramics.
8 H| £&o BFEI7IvIICEI2ARBROBEEZT %,
& | Sumarry Summarize this lecture on electronic ceramics.
9 H
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| mRs Prerequisite ]
H
e

B | Bl FHEAZIILEE LAWY, MEIZOERMBEZT > TWEIENEE LU,
Z | No special prior knowledge is required, but it is desirable to have basic knowledge of material engineering.

m

TLEYT =2 a It BBEREFOLICTVL, LY 2 XZHBERT 5,
Lectures will be given mainly by presentations, and resumes will be distributed on the day.

b

B | MM A 2HEEDOLR— MEHZRT, HERRELOPLFR— FEAL0%EEL L T 5, HEN—ELRWEE. 5
WELE— L DRED B VEEIITEIRET 5, HERTEIC, BRTHMNTABYIOLE— DT —Y%52%, EADLK
— b Tld, BECALIZARTRERT S 2L, 7T—VICARMLI-ABRTHRELBEOEVEROBEIZRRT 5,

= | Submit a report of about 2 sheets of A4 paper. Attendance status and reports are evaluated as about 50% each. If you have
never attended, or if you have not submitted a report, you will be rejected. At the end of the class, give a report theme based
on the content mentioned in the lecture. In each person's report, describe the content according to the lesson. Points will be
deducted if the content matches the theme but is not related to the lesson.

H | RERALGBEFHIECAAIN, SELIRLY— - BESBZ2ECH L VOB COFANMPEFEINIEFELT I v I/ XD%HK
AEHFEZEREL, BEEREZF > TWRT2L ) AERELI I LABEMOBIELLTVWET,
= | The lecturer will teach you how to understand and be interested in the diverse world of electronic ceramics, which is currently

used in various electronic devices and is expected to be used in new fields including the energy and environment fields.
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