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Students learn recently developed sensing and sensor technologies that build up flexible and excellent measurement system
by using basic knowledge on mandatory subjects so far and electronic measurement.

After studying sensor's basic principles, basic structure and properties and reviewing basic electronic circuit for sensor
input/output signals, various sensor technologies are explained that can detect specific physicochemical phenomena.

After understanding several sensors, device technologies, scale-down and integration technologies, especially MEMS one
and system one are learned, which all have promoted many type of sensors. Finally, intelligent sensor technologies up to
now and in future are discussed.
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To know and understand the bachelor level of physics, chemistry, biology, mathematics and informatics

engineering

relating to sensor

To obtain and understand the basic knowledges for sensor engineering entirely

To know major type of sensors with their operation principles and practical situations

To imagine the near future progress and development of sensor engineering and its society

BE2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

ZEEHEEE Course Plan

No. IEH Topics AZ Content
1 B | FERlOER FHAITZ, BREPAIY., EFTAIZOER
Z | Basics of  Measurement | Basics of Measurement, Basics of Electric Measurement, and Basics of Electronic
Engineering Measurement
2 B | Yy oERRE, EAFN oY - F. Y oEERE (BER. YHR)
ANENFFE, B, MEE. BRIE %

Z | Basic Properties of Sensor Physics and chemistry in sensor, basic sensor structure (based on aspect of structure

or physical properties)
Input and output characteristics, dynamic characteristics, noise, selectivity and so on
3 H| Y AOMNIRLY—F | NI RLF—FH, E5EE - WEBO/-HOEXETFEE
. ESEH - LB
Z | Energy Conversion of Minute | Minute energy conversion, basic electronic circuits for signal conversion and
Sensor Input, Signal | conditioning
Conversion and Conditioning
4 H | £ Hioifl Mo | MioBEe TmERR (8E. F86%. F8%. £S4F. EBH. BAETE. Wi
5] )
& | Overview of Sensor Materials, | Operational  principles, material properties(metal, magnetics), type of
Type of Material application(coil-type indicating instrument: current meter, voltage meter etc.)
5 H | B Y1) BHItY ENERIE. MR (RE. IR, BREICH (2 A Ve RETes « EahBEa. %)
% | Phycal Sensor (1) | Phycal Sensor (I) Electromagnetic Wave or Optical Sensor
Electromagnetic  Wave or
Optical Sensor
6 B | #Bt Y1) BEOK - et | BIFRE. MEECEER. FE0). BRICAERARZERF. PD%H)
v
% | Phycal Sensor (Il) Force or | Operational principles, material properties(metal, magnetics, piezolectrics), type of
Ultrasonic Sensor application(QCM, magnetoresistance, ultrasonic radar etc.)
7 B | B HI) h-BFEtY | SfERE, MRE(EE. BiEd. EEA). BECHQCM B SEETF. SQUID, 8
v FRL—X—%)
& | Phycal Sensor (IV) Thermal | Operational principles, material properties(metal, pyroelectrics, semiconductor), type
and Temperature Sensor of application(pyroelectric sensor, infrared imager etc.)
8 B | #ELHIV) 2ORELY | BERE. MRYEERE. £EBF. F8%), BRECBESE VY. FAAM XA -V v —
%)

% | Chemical Sensor Detection methods for chemical reaction and phenomena, detection of
thermochemical reaction: operational principles, chemical substance/molecular
properties(temperature, ion, gas, thermochemical sensor)

9 B | tZEtE¥ tZRISEREHEF A, PRSI  SIERE. (tFYWE - 2FRFE. BEICHCE
E. A4y, AR, Bt H)
% | Biosensor (I) Biochemical | Operational principles, chemical substance, type of application (enzyme sensor,
Sensor immunity sensor, DNA sensor, protein sensor)
10 | B | NAF - E£FERErH() &£t | SERE. CP9E - HFHE. BESA@SRE Y, ®EErY DNA 28, &
R YRy EE YY)
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Z | Biosensor (Il) Biomedical | Operational principles, chemical substance, type of application
Sensor
11 | B | NMMF-£ERtErH1) EE | $ERE. #EL EECH
Y
Z | Developing Functional Device | Overview of key aspects on functional device and microscopic integration and MEMS
and Microscopic Integration | technologies
and MEMS Technologies for
Sensors
12 | B | B Y oieT A 24t Bl | #eeT /N A 240, MBS & ME M S 547 o B4R
£ &EME M S #Hi7
& | System  Technologies  for | Introduction on basic system technologies for sensor
Sensor
13 | B | ErY oy 2T ot AW > 2T LRI DB
% | Developing Intelligent Sensor | Several candidate technologies for intelligence by device and system ones, how to
approach human level
14 | B | EvYo4>FUdz> ML A FUY v MeD O DB, T34 R, R T LB, ABICEDC &
[
Z | Future Image of Sensor Future image, summary of sensor engineering
15 B | Yok Tk, LU0 YIFDFEED
ES
[Bi&# Perequisitey ]
H | EXEE. BEERY. EFREBEOERMFBHIVETH S, 1, 2EXRORMBEEEL TELIEPEEZLL, INHLDHEED
KEBELEBRCTELZLHIBETIFETH 2,
%= | Basic knowledge on Electric Circuit, Electromagnetics and Electronic Circuit are needed. It is desirable for students to take
these classes of 1st and 2nd grade. Lecturer plans to take care for those who have not taken the classes to understand this
class.

H | BEBMh, MMCEE (BR) LE— %22, 3EIFCEERT, &1 BHEELE,
%= | Students need to submit a few reports on homework or practice in the class during the period. Each may need about 1 hr to

finish.
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B | fHiEHREER (7 0%), #EHR, AT EBLFR—F (30%) TTI,
HE B m R — X — B ICHIER T 5,
Z | Evaluation is based on the score of final exam(70%) and submitted reports of homework or practice in the class(30%). Also,

attendance is taken into account only when the score is on the border level.
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