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BEDBHK - 12 /Objectives and Outline of the Course

B | MEMS (BUNBSHEM S R T L) T4 RIEABEFISREL, BROJEV AT LEAXZD2EERERE AR LTWE, KH
FTIE, MEMS 731 X OENEFRIE &858, /et WEE2ER T2 2AMNE L, HIC, BRTXLF-—LBRTRILF -
AEERELZHET Z2EEBEEAVES MEMS 74 XICOWTEAMICERY EIf3, chixBL T, FEENNEFLRT
A ZBRERET 2R MERBET 2-00MBELEZAAEEETHEEBET,

&= | MEMS (micro-electro-mechanical systems) devices have been widely distributed in daily life and are playing important roles
in our social system. In this lecture students learn the structure and operation principle of the MEMS devices, and also learn
design and fabrication method for the devices, especially peizoMEMS devices using piezoelectric materials, which directly
interconvert mechanical energy to electrical energy.

FEDEEBIE /Learning Objectives

B | BEE MEMS 7/N1 ROERNBEMFREHNER TZ D,

BRI MEMS T/34 R 0 BLE R K & SEIRITN BT E 2,
EBEMEOERE L EE MEMS 731 ZOFREFAENERTE 5,
Z | To understand the basic operation principle of electrostatic MEMS devices.

To understand the fabrication process of traditional MEMS devices.
To understand the basics of piezoelectric material and the design of piezoelectric MEMS devices.
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REETEIEE /Course Plan
=

No. B H Topics AZ Content
1 B | BA REROMEDRP, BEEFICRE LHEYRTLEXZ S MEMS T84 XIZDWT
B,
= | Introduction Introduction of this lecture. MEMS devices in daily life and our social system.
2 B | MEMS 7/ 1 (1) MEMS 7/ 14 ZFEFKOEE & TR, tSNEE Mo Z —XIERICK VEENTR
fiTe, EBRREEMAEICLEZY—XBRALLEEINAFITICOVT,
& | MEMS devices (1) Progress of MEMS devices and MEMS technology. Seeds-oriented technology from
social demand and needs-oriented technology based on IC technology.
3 H | MEMS 7/34 2(2) BER MEMS 711 ZOEMERE, MREL VY PY v 1 AR EDBMEL Y %4IC
Z|f, BRECOYBLARFOBHRFOER CEB CEIHBR LY - 7o/ Fa T
— 2 OEMFRE,
= | MEMS devices (2) Operation principle of electrostatic MEMS devices; inertial sensors such as

accelerometers and gyros, which is understood through physics in high school and
basic electromagnetism.

4 B | MEMS 7/34 Z(3) MEMS 7 /34 X DBELE S K, R HE R 70 EFE [ B4R I E D < i SsF R A 7R & MEMS
TNA ZADIEH, BLUPMEMS 7341 REEOEESE,
= | MEMS devices (3) Fabrication method of MEMS devices, based on traditional IC process and its
application to MEMS process, and specialized technology for MEMS.
5 B | EE& MEMS 7/31 (1) HEEDEHBR MEMS 7/3N1 REEEB MEMS 734 ZDLE, BHEBERT /A ZDRE

b, EBEERWSZEICLEZT LA ZIL—,

% | PiezoMEMS devices (1) PiezoMEMS devices (1)
6 B | EE& MEMS 7/3 1 Z(2) EBEMRE Z Rt EEAROERNSME L, BRR - BRROBEICH T 2YHE,
FBRRICE T 2BHIFOES L WSNEMBNFEAF,
% | PiezoMEMS devices (2) Piezoelectric materials and their characteristics. Physics in electro-mechanical

coupling system.

7 B | £8 MEMS F/34 X(3) EE MEMS 714 20iEs E BERE, EEACOBREBESREEEN L1
MEMS 7 /31 2 D& & EERE,

% | PiezoMEMS devices (3) Structure and operation principle of piezoMEMS devices, using electro-mechanical
coupling.
8 B | % MEMS F/31 Z(4) £ MEMS 7/3( R DREHE, M7-BT /M RERAT 280, HE2&ELT 57
HOREEHRETE, MEMS TRARE L TRET 2720 08ESEEE B L7251 h%,
% | PiezoMEMS devices (4) Design method of piezoMEMS devices. Structure design for optimization of the
functionality of the devices, taking the fabrication method as MEMS devices into
account.
9 H
ES
10 H
ES
11 H
ES
12 H
ES
13 H
ES
14 H
ES
15 H
e




62160032_~ A 7/ O T /NA RTF

‘ >B# ‘

H | Moodle Da—X(IE#HT 2 Z &, ERDEHRCSEXHDIER, L K— FREDRREIC Moodle ZERY %,
Z | You need to register yourself to the course in Moodle system. Documents, references and report subjects are provided

through the Moodle system.

H | BHh7UY TRELZED D, BEARET LY FRCEBT20ICUTOEELSEEL L TEIT S,
-MELo»TH MEMS] STRIES®E, THEFAER (2009.9)
- [EBRSK] - HFERZE, FHFiLHk (2017.3)
- [RFER  ERRES L ORBRRMEGA] - B TNERE, NBZEBE (2016.6)
- "Microsystem design", Stephan D. Senturia, Kluwer Academic Publishers, (2001)
- "Manufacturing tec
Z | Printed materials are distributed. Useful references are listed below, and other references are informed through the Moodle

system.
- "Microsystem design", Stephan D. Senturia, Kluwer Academic Publishers, (2001)
- "Manufacturing techniques for microfabrication and nanotechnology", Marc J. Madou, CRC Press, (2012)
- "Solid-state physics, fluidics, and analytical techniques in micro- and nanotechnology", Marc J. Madou, CRC Press, (2012)
- "From MEMS to Bio-MEMS and Bio-NEMS : manufacturing techniques and applications", Marc J. Madou, CRC Press,
(2012)

= LiR— b CEEMEICHT 2BE28) ICLYFHET 2,
Z | The grade is evaluated with reports (including exercise problems).
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