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BEDBR - IE Objectives and Outline of the Course

B | MEMS (BUNBSMEMS X T L) TAAREABERICOREL, BROURV AT LEXZAPBELREERIL WS, &5

ETIE, MEMS T/\1 ROBFREB LS, KRG BEEEZEBRIT I ICZANEL, B, BET LY —
FEEMEAERT 2EEEEZAVEE MEMS 784 ZICDOWCESMICERY EiIf3, chz@BlL T, FEEINIRIBT
WA RRFEEHET 2R BRI D-OOMBEERXAZBRI 2L 2BES,

BRITAILF—

% | MEMS (micro-electro-mechanical systems) devices have been widely distributed in daily life and are playing important roles

interconvert mechanical energy to electrical energy.

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

F2BDEEBRE Learning Objectives

H | #E% MEMS T/1\A ZOERNLBEREBEHINBETE 2,

R MEMS T /34 R DBEER % & BLERATAER TE 5,
EEMROER EEE MEMS T/ ROFEAENERTE S,

Bt

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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% |

EEETEIEE Course Plan
No. IEH Topics AZ Content
1 H | 8A AEEROBMESA, HEEFTICRE LSV RTLAEXZ S MEMS 7/834 RI2DWT
B,
% | Introduction Introduction of this lecture. MEMS devices in daily life and our social system.
2 H | MEMS 734 2(1) MEMS 7/ 4 AR OERE L FITNEE LENEFZ o = —XIBRICK VEENTE
fire, EBREHEMAEREICLEZY—XBAPSETNIHFMICOVT,
% | 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 4 AR DB Y %4IC
Z|f, BRECOYBLARFOBHRFOER CEB CE2HBR LY - T/ Fa T
— 2 DEMFRE,
= | 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 7/314 Z(3) MEMS 7 /34 2 DELE S K, R 7 EFE O BT ICE D < i S E R Ak & MEMS
TNRA ZADIGH, BLUMEMS 734 2B ORES K,
% | MEMS devices (3) Fabrication method of MEMS devices, based on traditional IC process and its
application to MEMS process, and specialized technology for MEMS.
B B | EE& MEMS 7/31 (1) HEEDEHBR MEMS T/3N14 REEB MEMS 7834 ZDLE, BHEBERT /A ZDRE
b, EBRERAVWDZEICLBTLA T RIL—,
% | PiezoMEMS devices (1) PiezoMEMS devices (1)
6 H | £% MEMS F/34 2(2) EBMELE Z DI, EBAROEANGHEE L, BRR - BHROBEICHEIT 21,
FERICE T 2BHRFOER LWEN BB NF AP,
% | PiezoMEMS devices (2) Piezoelectric materials and their characteristics. Physics in electro-mechanical
coupling system.
7 B | EE MEMS 7/3 14 Z(3) EE MEMS T4 20EE L BERE, EEATOBEIRBESREZEL LT
MEMS 7 /31 Z D& & EBHERE,
% | 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 D&EHE, M7-BT /N RERAT 280, HEL2&ELT 57
HOREEHRETE, MEMS TRARE L TRET 2720 08EHEEE B L7225 7h%,
ZE | 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
E
10 H
ES
11 H
ES
12 H
ES
13 H
ES
14 H
ES
15 H




62160032_~ A 7/ O T /NA RTF

i

>E* ‘

H | Moodle Da—X(ZEHT 2 Z &, ERDERCSEXHMOIER, L K- FREDRREIC Moodle ZERAY %,
Z | You need to register yourself to the course in Moodle system. Documents, references and report subjects are provided

through the Moodle system.

H | BH7UY TRELZED D, BEARLT LY FRCEBT20ICUTOEELSEEL L TEIT S,
-MELoHTH MEMS] STRIES®E, THEFAER (2009.9)
- [EBRSK] - HFEMZE, FiLHk (2017.3)
- [EFERE  ERERES L OERRM A - ETNBERE, NHEEBE (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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