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To learn basic knowledge of microfabrication, evaluation, and packaging technologies required for device fabrication using
CMOS/MEMS integrated sensors.

To systematically learn and understand each element of CMOS/MEMS technology and be able to design fabrication processes
that integrate them.
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BEANBSLUVRBEOTHEAICEENELEHZANBYET,

MIBEEMEENETRIZHSEHEIL, GoogleClassroom F1=ITHFEIFR AT LKIYEHLET,

1. Basics of CMOS Array Sensors (Image Sensors)—-1

2. Basics of CMOS Array Sensors (Image Sensors)—2

3. Imaging Characteristics of CMOS Image Sensors

4. CMOS Integrated Circuits—1 Structure, CMOS Process Technology—1 Cleaning

5. CMOS Integrated Circuits—2 Process Flow and Cross—Sectional Structure, CMOS Process Technology—-2 Film Deposition
and Etching

6. CMOS Integrated Circuits—3 Mask Pattern, CMOS Process Technology—3 Photolithography

7. CMOS Integrated Circuits—4 Design Rules, CMOS Process Technology—4 Impurity Doping

8. Summary of CMOS technology & examination

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.
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To enhance a learning effect, students are encouraged to refer to reference books to prepare for and review the lecture for
around 90 minutes each.
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No textbook

BEZ1 =22 Fundamentals of microfabrication ISBN

EH5A Marc J. Madou | H kit | CRC press HARE 2002
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1) FEERTNARADDFICHTEEREFUATLDMBDTEEEMSZ, RFOMEHRESHE TELLIERETD
2) CMOS/MEMS WA D&, B4, 51l EERMOVTOMFEERIT D
3) CMOS/MEMS 2B A LI=T NI RAEETEELRAUEEEL, TAERFRHNTED

1) Understand the position and importance of integrated electronic systems in the field of semiconductor devices.

2) Acquire knowledge of design, fabrication, evaluation, and packaging technologies for CMOS/MEMS devices.

3) Understand the important points in the fabrication of devices integrating CMOS and MEMS, and be able to design
fabrication processes.
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AERBEF 80%ERLTHEY, hORBELULR—FDEETA (100 AiER) A 80 AL
B:ERMBZEE 10%ERLTHY, M ORBELUPLR—rDEET A (100 M)A 70 ALl E
C:ERBEE%F 60%:ERLTEY, M ORBRBIULKR—rDEF A (100 SiE=) A 60 mLlE

Final grade will be evaluated by examinations(50%) and reports(50%).

Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained total points of examinations and reports, 90 or higher (out of 100 points).

A: Achieved 80 % of goals and obtained total points of examinations and reports, 80 or higher (out of 100 points).
B: Achieved 70 % of goals and obtained total points of examinations and reports, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of examinations and reports, 60 or higher (out of 100 points).
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Examination

ERAER T
2L
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DT NVHLR—D
XS HIEAIEEFIC E-mail TIVEIFDIE,

Please make an appointment by e—mail.
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Before/after the class
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C1) BER-BEFERIFS LV TOMEENFOER - CRAMBZERMICESL, ThoZMEMISERTES8IES
12213 TLV%,

(C2) BR-BEFRBRHRIZH IV TOEELFOLEERDMBOELICEY, ARRAKICHT2HERERFLT, HIER
HOFEEILESIVREL, FEMRO-ODH - LHHMZEIETELRAZHIIDITTLS,

Graduate Program of Electrical and Electronic Information Engineering for Master’'s Degree</b>

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C1) Have the skills to voluntarily acquire theories and applied knowledge about electrical and electronic information




engineering as well as related fields; to utilize such knowledge in an integrated manner

(C2) Have the skills to learn, by experience, methodologies for research and development through integrating extensive
knowledge about electrical and electronic information engineering as well as related fields; to make plans for research and
development and put them into practice; and to create new technologies to solve problems

F—J7—F
CMOS, MEMS, 8k, o4, 7OFaT—4%, SHEERK
CMOS, MEMS, Semiconductor, Sensor, Actuator, Integrated Circuit
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To learn basic knowledge of microfabrication, evaluation, and packaging technologies required for device fabrication using
CMOS/MEMS integrated sensors.

To systematically learn and understand each element of CMOS/MEMS technology and be able to design fabrication processes
that integrate them.

BxORE

1459232 -MEMST /34 R it 1
2RAYATIFAT—EDFEE 1Y AR L av oM hE
3RAVATIF 1T —2DREE2HES I hDHEH
ARAYOTIFAI—ADEEIHEHME T/ F21T—4
5MEMST Ot RHE
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BEANBSLUVRBEOTHEAICEENELEHZANBYET,
MIBEEMEENETRIZHSEHEIL, GoogleClassroom F1=ITHFEIFR AT LKIYEHLET,
1.Introduction & Application of MEMS device

2.Design of micro actuator 1— material mechanics

3.Design of micro actuator 2— calculation of electrostatic force
4.Design of micro actuator 3— electrostatic comb—drive actuator
5.MEMS process overview

6.Sacrificial etching technique, bonding technique

7.Integrated MEMS sensor

8.Summary of MEMS devices & Final examination

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.
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To enhance a learning effect, students are encouraged to refer to reference books to prepare for and review the lecture for
around 90 minutes each.
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1) Understand the position and importance of integrated electronic systems in the field of semiconductor devices.

2) Acquire knowledge of design, fabrication, evaluation, and packaging technologies for CMOS/MEMS devices.

3) Understand the important points in the fabrication of devices integrating CMOS and MEMS, and be able to design
fabrication processes.
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Final grade will be evaluated by examinations(50%) and reports(50%).

Students who attend all classes will be evaluated as follows:

S: Achieved all goals and obtained total points of examinations and reports, 90 or higher (out of 100 points).

A: Achieved 80 % of goals and obtained total points of examinations and reports, 80 or higher (out of 100 points).
B: Achieved 70 % of goals and obtained total points of examinations and reports, 70 or higher (out of 100 points).
C: Achieved 60 % of goals and obtained total points of examinations and reports, 60 or higher (out of 100 points).
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Please make an appointment by e—mail.
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Graduate Program of Electrical and Electronic Information Engineering for Master’'s Degree</b>




(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C1) Have the skills to voluntarily acquire theories and applied knowledge about electrical and electronic information
engineering as well as related fields; to utilize such knowledge in an integrated manner

(C2) Have the skills to learn, by experience, methodologies for research and development through integrating extensive
knowledge about electrical and electronic information engineering as well as related fields; to make plans for research and
development and put them into practice; and to create new technologies to solve problems
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CMOS, MEMS, 8k, o4, 7OFaT—4%, SHEER
CMOS, MEMS, Semiconductor, Sensor, Actuator, Integrated Circuit
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To understand the design and fabrication of device structures and their evaluation methods, which are essential for
understanding semiconductor devices.
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F1E HAFVR, BFT/NAROFEEEEHEICDONT
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BEABRBSIUBBEDOFMECEENELDIBEELHYET,
BEERHEBENER(ZLDHE (. GoogleClassroom F=IFHHEIFR AT LKYBEHLET .

. Guidance, Types of electronic devices and their operation
Reciprocal Lattice, Applications I

. Reciprocal Lattice, Applications II

. Crystal defects and evaluation

. Design of lattice constants and bandgaps

. Design of band alignment based on E-K dispersion curve
. Device characteristics and fabrication method

. Conclusion and Examination

©NOO A WN =

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.
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BENOETR. FEXOEHOBEHELTV. HEFIEEZEFTHIL.
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Review each lecture and prepare for the next class with reference to the textbook.

Through the exercises, you have to derive formula and perform numerical calculations by yourself to obtain deep
understanding.

To prepare for and review the lecture for around 120 minutes each.

BER B
PEHOEFHE] BREFIZI, I, BEUFERIET, I2FBLTLSBIE,

Solid State Electronics 1, 2, and Semiconductor Electronics 1, 2.

FHRECHETIHRBEE
ERNCEROENERMNT 5,

Deliver prints via google classroom.

BEE1 B4 FBEOYE ISBN
&4 HMFEE | iRt | R AR
SEE?2 =4 The Physics of Low—Dimensional Semiconductors ISBN
EEL J.H.Davies | H ARt | Springer HhRF
BEE3 g2 BERTHERDOYE ISBN
EE4 JHTATRE, # | KR vadyrH—- | HEEF
EFHOER 27 7—VRR




SEEY g4 Physics of Semiconductor Devices ISBN
&SR SM.SZE iRt Wiley Hi AR 4E
BEES 4 KBERFIF ISBN
EER Kz Hi kR #t TEREHKS | HRE
1
BEEICHTIMREERE
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Textbook on solid state electronics will be helpful.
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QB FECERMERD T NS RFHEICE5Z 52 EEHATES,
PZHDFEBLEKRGEHEXE T IRFEYMENIZHATES,
DHZAZEFOERTOEREHRBATED,

A. Common items
(1) Understanding of Physics: analysis and calculation of device engineering
(2) Discussion and mathematical expression of device characteristics

B. Advanced items

(1) Understanding the application of the reciprocal lattice to actual measurements.
(2) Explain the effects of lattice mismatch and alloy composition on device properties.
(3) Physically explain the principle and operation of the photodetector.

(4) Describe the photodetector fabrication process.

RO FMEECERERR, BELR—MEORDS S UFHmE#E
[RAIMICT RTOERICHTE
o [ S BR (50%) & B SR EXBR(50%) TEFATE 5
SEMBEET RN TERLTEY, HhOTAMDEFT A (100 FiE =) HY 90 HLlE
A ERBEE 80%ERMLTHEY, M OTRRDEFT R (100 HiEA) HY 80 MLl E
B: ZRBEEZEF 70 ZERLTHY, MOTADEETH (100 HiFm)A 70 mLLE
C:ERBZ%E 60%ERLTHY, MDOTRCDEFT R (100 HiEH) HY 60 MLl E
Attend all classes are required as a rule.
Evaluation consists of report on given midle examination (50%) and final examination (50%).

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved 80% of goals and obtained total points of exam , 80 or higher (out of 100 points).
B: Achieved 70% of goals and obtained total points of exam , 70 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of exam , 60 or higher (out of 100 points).
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Yamane Office : C—608
e—mail:yamane keisuke.ue@tut jp
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Choi Office : C—303-A
e—mail:choi@ee.tut.ac jp

DTNALR—D
http://www.int.ee.tut.ac jp
http://www.int.ee.tut.ac jp
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BREGEE IERERE 2T 3T B DY, e—mail ISTBRTITERZELSL,

Student can access the staffs any time, however, making a appointment via e—mail etc is desired.
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(C) BR - BFERIFHIVZTOBEELNFOER - LHAMEEZERMICESL, ThOEMEANISERTESRNES
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(C2) BER-BEFFERIZHIVZTOMEENFOLEEDIBOEEICKY, HEFARICHTIHER/RERERRLT, AXM
HOFEEZIESIUVREL, RERBROLOOFH LM ERIETEDRENERICDOITTLS,

Graduate Program of Electrical and Electronic Information Engineering for Master's Degree</b>

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C1) Have the skills to voluntarily acquire theories and applied knowledge about electrical and electronic information
engineering as well as related fields; to utilize such knowledge in an integrated manner

(C2) Have the skills to learn, by experience, methodologies for research and development through integrating extensive
knowledge about electrical and electronic information engineering as well as related fields; to make plans for research and
development and put them into practice; and to create new technologies to solve problems

F—7—F
BF TN\ R BARBFYME. EFHE. FERATOES. MBS, Fr)7EE, BEFRER. ZARTF. 74654
F—F

Solid state physics, quantum mechanics, semiconductor heterostructure, photodetector, photodiode
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To understand the design and fabrication of device structures and their evaluation methods, which are essential for
understanding semiconductor devices.

BEONAE

Fi1E ZARFOEMI

F 20 ZARFOEHED

F3IE ZARFOMER

% 4@ PIN 7AMF (44 —F,

E50 FNSUVITHNTAA—F

% 6 @] CCD, CMOS A A—S 14

FI1E ZARFOEIR

%8 A FLHLAER
BENABIUBEOTHIEICEETAELIBANHYET,
BEERHEBENER(ZLDE S, Google Classroom E1-IEHFEFR AT LEYBHLET,

. Photodetector fundamentals I
. Photodetector fundamentals II
. Fabrication of photodetector

. PIN photodiode

. Avalanche photodiode

. CCD and CMOS image sensor
. Trends in photodetector

. End-term examination

0 Nd o G b wWwN =

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-EERE

BRAOHEZENTZRE T HEELIT, TADRRBITOVWTTFRMNEESEITFEL TSI,
EENOETF. EEXOBHLYEHEEITV. HEFIEZERI L.
FEOSEE 90N

Review each lecture and prepare for the next class with reference to the textbook.
Through the exercises, you have to derive formula and perform numerical calculations by yourself to obtain deep
understanding.

To prepare for and review the lecture for around 120 minutes each.

BER B
PEHOEFHE]I BREFIZI, I, BEUFERIET, I2FBLTNSIE,

Solid State Electronics 1, 2, and Semiconductor Electronics 1, 2.

FHRECETIHRBEE
EHNCEROENERMNT 5,

Deliver prints via google classroom.

BEE1 4 FHRoOYE ISBN
RS B IR

BEE?2 -1 The Physics of Low-Dimensional Semiconductors ISBN
EEA J.H.Davies | H R4t | Springer HiRE

BEE3 £ BERTHEERDYE ISBN
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EEA JHT T4 2%, # | HiR#t vadyrH—- | HRE
EFHER JIT7—IRE
SEEY g4 Physics of Semiconductor Devices ISBN
e E] SM.SZE | HAREL | Wiley Hi kR4
BEES 4 KBERFIF ISBN
EEA KiBRME HikR#t IZHEMKE | HERE
1

BEEICHTIMREE
EREFIF. EFNEOEMELHATIERL

Textbook on solid state electronics will be helpful.

ERBE

AHBEIF

(B BT EOFIETEMRTIIENTES,
QFFOHEERENICR->THATHENTES,

B.&IEE

B FEEBROREICISALTERE T HENTES,

(OB FECERMERNT NARFHEICERA LB EHATED,
QREDFRELERFEERET SR FEMENIHEATES,
DOZARFOERTOLREHATES,

A. Common items
(1) Understanding of Physics: analysis and calculation of device engineering
(2) Discussion and mathematical expression of device characteristics

B. Advanced items

(1) Understanding the application of the reciprocal lattice to actual measurements.
(2) Explain the effects of lattice mismatch and alloy composition on device properties.
(3) Physically explain the principle and operation of the photodetector.

(4) Describe the photodetector fabrication process.

RO FMEECERERR, BELR—MEORDS S UFHmE#E
[RAIMICT RTOERICHTE
o [ S BR (50%) & B SR EXBR(50%) TEFE 5
SEMBEEFT RN TERLTEY, hOTAMDEFT A (100 FiE =) HY 90 HLlE
A ERBEE 80ERLTEY, M OTRMDEETA (100 miEA) HY 80 |l b
B: ZRBEEZEF 70 ZERLTHY, MOTADEETH (100 HiFm)A 70 mLLE
C:ERBZ%E 60%ERLTHY, M DOTRACDEFT R (100 HiEH) HY 60 MLl E
Attend all classes are required as a rule.
Evaluation consists of report on given midle examination (50%) and final examination (50%).

S: Achieved all goals and obtained total points of exam and reports, 90 or higher (out of 100 points).
A: Achieved 80% of goals and obtained total points of exam , 80 or higher (out of 100 points).
B: Achieved 70% of goals and obtained total points of exam , 70 or higher (out of 100 points).
C: Achieved 60% of goals and obtained total points of exam , 60 or higher (out of 100 points).

ERIFER
EHIFHBRER

Examination

SERASLERSEM
2L
N/A

Tt
IR B = : C-608

e—mail:yamane keisuke.ue@tut jp

BEEE C-303-A
e—mail:choi@ee.tut.ac jp

Yamane Office : C—608
e—mail:yamane keisuke.ue@tut jp

_13_




Choi Office : C—303-A
e—mail:choi@ee.tut.ac jp

DTNALR—D
http://www.int.ee.tut.ac jp
http://www.int.ee.tut.ac jp

AI4X7T7—
B E ISR 2T 3T B, e—mail ISTBRTITERELSIL,

Student can access the staffs any time, however, making a appointment via e—mail etc is desired.

SE-HHIZRREOX

BER-BFRHRIFERUB

(C)EERNBEHENITERTEER-BIERN

B BEFRRIZSLIVTOBENFICEHITIEELMBEBERL, ThoERERROOICHENIZERTESE
B BILERBENEHICDF TN,

(C) BR BFERIFHIVZTOBEELNFOER - LHAMMEERMICESL, ThOEMENISERTESRNES
221+ TLVS,

(C2) BER-BEFHERIZHIVZTOEENFOLEEDIBOEEICKY, HEFARICHTIHER/REAERRLT, AXKM
HOFEEIESLUVREL, RERBROLODOFH-HEMERIETEDRENERICDOITTLS,

Graduate Program of Electrical and Electronic Information Engineering for Master's Degree</b>

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C1) Have the skills to voluntarily acquire theories and applied knowledge about electrical and electronic information
engineering as well as related fields; to utilize such knowledge in an integrated manner

(C2) Have the skills to learn, by experience, methodologies for research and development through integrating extensive
knowledge about electrical and electronic information engineering as well as related fields; to make plans for research and
development and put them into practice; and to create new technologies to solve problems

F—7—F
BFF/ (R ERETYN. BF NS LBEATOES, HEHE, FvU78E. ETRR. IAET. T+h54
A—F

Solid state physics, quantum mechanics, semiconductor heterostructure, photodetector, photodiode
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ESE=RAE S &) £ 7E Green—niX £ I [Fundamental Integrated Green—niX 1]

BEEIES $22630060 =458 BEX-EFE BRYA 2R
HIFHER

] BE EARE & B 1

FAENE AR TEMERE RIS THRER 1~

BRESH BR-EFBERIFER FEER M1

HLUHKA[N—<FRIE] SZ2M FI1BA SAWADA Kazuaki

Fonyoy ELC_MAS54020

BxoaE

RE.BE. BITERUEDELICLDIHUELTERE. ChICHETIEERMOBIH. ARUSOFERORZOESLEE
5728 TNETNOEMSTFICRIT B MR- BRBERASE ST, M- HZORIEAROHLEN TN,
KEETR. WODDEFEMOERLAERMOEE - EEZELT. ENHFREOLEELCHLE- EDOKLIITHE-
BREEDDIREN L REGHMREZFSEEZBNET S,

In order to carry out social change due to changes in the environment, economy, technological situation, etc., and to respond
to this, create industrial technology, develop public society and advance science, new technologies and sciences that combine
advanced knowledge and experience in each specialized field is required.

The purpose of this lecture is to learn the necessary knowledge such as the necessity and difficulty of interdisciplinary
integration and how to proceed with research and development through lectures on some advanced technologies and practical
training and exercises of related technologies.

BxORE
1. ERAAS R

BEHEBLIUVTRNAF—HENZEELAATEZITL, —A— ADOKRDIBEEITSLRBFIC, ZEBENELD
BREEET S, TLT, #& £HilE EBEHEAEHE T, FREEAANREGN)F 1T LEUTICEESNR
BHDERLTEET 5.
CERREMFEXRE, LBXE, EREMHMZEREZRVEARZOAA:
RREMEXRE, REXE, RERMEZAZRUHARZOZEIEUTOA—RE) Ao TYSIU MUY OREREEE
F2HMEFTI—XN(EREOHEL, RAEE 9 LFT)DAREURETT . RBEHLTHHEE. L T4A3BFETIC
ELHEOIC—EIERTZEL,
BY SRREMHNERE HHFER BH
tel. 0532-44-6543 (6543)
E-mail: kyoumu@office.tut.acjp

1) CMOS LSI#iffi: (i ) TOREMOERE, (i )LA T IR ORRE, (i) /Sysr—8i

() TOERBEHTORE LS| TOERBEMDOAFRELT, BRI Si HERDERMSIESD LSI DOz—/NLETIELH
ZFELHT- DVD #EEL CMOS TOERDA A= DML, RICTTAERADEFHIM, CMOS FotX i, CMOS 70
TRADERNETRN, BLRULHTOEREMOBERN T 5. ShdIZkY CMOS TOEREMOEREEESRIEEEW
L35,

Cil )L A7y bEREHR T D EEE : CMOSLSI DELET Ot R EFYTDEEEES LUHEEDEREREY, YR/IF—2D
HERITHAT YAV —ILEBET D, SOHICEBRERDDIOLAT I I— DEREZTE1TS,
EREBRDOISUCRELAILDLAT IR EBEZEBROFYILA T IR N EDKSITH 5,

(iii) X =Dl LS /8 —DRETOEBREN SO T, /v —CHROER, 70t X, EREM, M3, BUE
i, BREE, BAICEPENES, EREICOVTHREESRAT S ZRERICERFOVRATLRER Y 7—VI220\T
fRERT 5. BEHAREMEICREAERERDD,

2) v VTV RT LEERM GERETE) 1: (1) AR, (i) toYrubT—o4k

() APIHRGER) £V VTV RTLDES], 2P0 TV RT LBEDO O ORRAH S AT LB, oY FRybD
— OB DV TAPIMERZITS. FHELTCD RY TOAATERY LIf, €00 T MBOEBERM, FEL
BT, EGROEEMICDOVVTREST 5, FMERAALRTLON—R Iz T7H, VI TEERVERE YRk
T—ORMICDONTHEHRT D, B FRILT—IIZDNTIE, EHIELT ZigBee DFENE1TI. FEEDZHEICLYE
VOV VAT AOERMBIEICOWTERERESD, MBELOHLEEFEINET S,

(i) YRV T IR ERETE) Eo Y RIbI—IDEBEDS, 7T T—2av S AR - BRBRENSODERIZE
e YR T—0HE, BLEUVIRILF— - N—RIMEMIZV=2% £RERBBLEBERETEICEY, RvbT—00
BENSEI DT R T LAOEBNEEICDVWTERERED, MHMELEOHDHEEBNET D,

eIV RT LEERM L VI TR (EE)

C EELT7TEVISEREHALLETAYSLOMERTEELT, VIV VAT LDBEICDERYILITTDE
FEHMEEN BBEIATSLDIA—T40 5 b, CPU R—F ETEESELETO—ENTOERERBRT HTEICK
Y, $HAHV IO TRED O DEREEEZE BT, ChiZkY, HAHFVILIITDEBRO—EDRNERETE
BE3124Y, FEHRIIZBEED CPUR—RIZEOERLETOYSLEZHESHE I ENTEDLSITHS,
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4)RAHOILYMOZ Y REFERPBRETOERE |

RAYOTLYMAZIRERBEBOERNSIREY, FEBERTNAR, BRMETO2)LER, ZLTHREARDOHS
CMOS TAPARILAIELGEEEIE Y 2EL T, REFISAKNTO CAD FEHAZEL TR FEICEBNS, 74 X0I5RT
O/ EBLTRBICN T EBERHBEFEINET S,
AO—RIFTIAIOILHI MO RETEOEREETOERE 11LELITEBETHELVIBIECEENZONDS,

5)RAZOILI O REBRBRETOERE I

FFHAYG /T4 BBERRBROBANSIAEY, TNAARADETIL, ERMLET7UTERE, FLTIKERSNEGAAR
FUTEBRLREENE VI ELTUL, FEIFISANTH CAD FRZBEL TR FEICIBNS, 74/ X0I5RATOC I+
BLCERIBICKNTEBERDHILEAINET S,
AO—RIFTIAH/OILY O REFEERETDOER LELLICBIET DELVBLERNZOND,

8) AUTUDIUM Y OEREERE 2BREFI—RA(RREOHMEL, ZAEEIRFET)

F18E SREREMEECEZIFLOMEICLYVEENAOTYDIo oY F T 26, BOBRAICEDE
TORBEATHAFKOEERERBNL, UV TBMERRICEYREU S FITIORBLEEZER TS, £, Thdk
BLTESHREDDEREOCHLE-EQOLIITHARELEDEINEN GE, TV T T—XTIMIBEGHMREFE S,

F2AH  EROBREETOEIRZTEARF LSI THTITL, EREREELEERRICET2EBERD, [ERER
BIMIETEL0EMS T I EOMAE DRI ERET ORMEEY LI1FD,

EAZEOHEOOS VAN RBEEIERFLEDOI-ODFHEEDERICHEV BERNBSLUBBEDOFEMEICEENEL
SEENHYET,
BEEBMENER(CLSHE(X. Google Classroom O FFIFHR AT LLYBHLET,

1. Individual guidance

The instructor and advisor will conduct interviews with the trainees to understand the situation of each student, and at the
same time, the trainees will be aware of their weaknesses. Then, by combining lectures, intensive training, and practical
training, a curriculum optimal for the individual learner is selected and set from the following contents.

1) CMOS LSI technology: ( i ) Basics of process technology, ( ii ) Basics of layout design technology, (iii) Package technology
(Ii) Basics of process technology: As an introduction to LSI process technology, first watch the DVD that summarizes the
entire LSI wafer processing process, starting with the creation of Si crystals, and grasp the image of the CMOS process.
Next, I will introduce the elemental technologies of the process, the CMOS process technology, the basic flow of the CMOS
process, and examples of advanced process technology. The purpose of this study is to learn the basics of CMOS process
technology.

(i) Basics of layout design technology: Learn the relationship between the CMOS LSI manufacturing process and the planar
structure and vertical structure of the chip, and understand the design rules that are the design rules for mass patterns.
Practice drawing of layout pattern to deepen understanding.

It becomes possible to design a transistor—level layout of a basic circuit and a chip layout of a simple circuit.

(iii) Package technology: Starting with the basics of LSI package design, an overview of the history of package development,
assembling processes, element technologies, materials, thermal resistance, electrical characteristics, characteristic variations
due to stress, and reliability will be provided. Finally, the latest system—mounted package is explained. Work on simple
exercises to deepen your understanding.

2) Sensing system related technologies (lectures and demonstrations) I: (i ) Introduction, (ii ) Sensor network

(i) Introduction (lecture): Provides introductory lectures on sensing system examples, embedded system technology for
building sensing systems, and sensor network technology. Taking a CD and a digital camera as examples, the basic technology
of sensing processing, audio processing technology, and image processing technology are explained. It also describes
hardware, software, and wireless sensor network technologies for embedded systems. As for wireless sensor networks,
ZigBee will be introduced as an example. The aim of this lecture is to deepen understanding and spread knowledge about the
basics of the sensing system.

(i) Sensor network edition (lectures and demonstrations): Lectures and demonstrations covering the entire spectrum from
the basics of sensor networks to sensor network design based on the requirements of the application side and installation
environment, and energy harvesting technologies, provide network lectures and demonstrations. The aim is to deepen the
understanding and spread the knowledge about the basic items of the sensing system from the viewpoint.

3) Sensing system related technology I: Software (practice)
Learn the software construction technology required to build a sensing system through practical training in program
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production using C and assembler languages. Learn the basics for embedded software development by experiencing a series
of processes from coding a task program to running it on a CPU board. As a result, it becomes possible to understand a
series of flows of creating the embedded software, and it is possible to operate a program created by the user on a
commercially available or self-made CPU board.

4) Basics of microelectronic integrated circuit design Il

Beginning with the history of microelectronic integrated circuits, we will focus on semiconductor devices, basic digital circuits,
and the currently popular CMOS digital circuits. Students become accustomed to design techniques through the use of CAD
in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.

This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 11",

5) Basics of microelectronic integrated circuit design

Begins with an introduction of mixed analog / digital integrated circuits, and then focuses on topics such as device models,
basic amplifier circuits, and commonly used operational amplifier circuits. Students become accustomed to design techniques
through the use of CAD in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.
This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 1”.

6) Basics and practical training of intelligent sensors 2-day intensive course (up to 9 people for the convenience of the
laboratory)

Day 1: Using an example of an intelligent sensor chip born from the fusion of integrated circuit technology and biochemistry,
introduces the background to the fusion of different fields and the history of research and development. Understand the
principle and structure. In addition, through these, learn the knowledge necessary for “sensing architects”, such as the
necessity and difficulty of interdisciplinary integration and how to proceed with research.

Day 2: Integrated circuit manufacturing process training is conducted at our LSI factory to deepen understanding of integrated
circuit structure and manufacturing methods, and to examine the possibility of integration between “integrated circuit
technology” and “own field”. Make up.

Note: If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
If there is any changes about a class schedule, I will inform you on Google Classroom or KYOMU JOHO SYSTEM.

FE-EENR
BOEEANBTEETTILEHIC, WEAOARITOVWTTIRNEEZSEICTFE LTSI,

Review each lecture and prepare for the next class with reference to the textbook.

BER B
L
N/A

BRECHISEEER
DEITIECTXH, T EmRHh

Distribute literature and prints as needed

SEERICHTIMEFRER
2L
N/A

ERAE

HEROEMDHFICEALZE - -HARBEEANSRAL BOLENRED)—FELTEHT 55, ERHOEiRRMEHE
BHIZEY, CNERYRAATHLOD A BEUYEKELS BRE N OEE. RGN -2 HORMAFKE. V-4 LT
BE. B TEDAMELGLEREZHICDOITS,

In order to break away from the traditional style of researchers who are confined to specialized fields and to act as a leader
in a broader society, actively learn advanced technologies in different fields, and cultivate interdisciplinary ability to open up
new fields by incorporating them. To acquire the basics of becoming a human resource who can contribute and contribute
as a leader in technology development in fields that have not existed before.

FAROFEECEMRER., RELR— NS OE S L UFEELE

BIRLI-BR. ETICEDLLLR—MRETEHET 5,

S:90 mLlE, A:80 mLLE, B:70 LA E, C:60 ML

Evaluation will be made by submitting reports related to selected lectures and practical training.
S: 90 points or more,

A: 80 points or more,

B: 70 points or more,

C: 60 points or more
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EHHR
L R—FCEIE
By Report

ERAER T
2L
N/A

FDith
2L
N/A

Iz IHLR—D
il
N/A

FI4RT7IT—
BEEEAOERME #Ek

Before/after the class

SE-HHIZRREOX

(C)BEHMSEHANIERATEIERA-8lEH

BR EFRBRIYSLUTOEENHICHTISELMBEEEL, ThOERERRDO-OICHEMISERTESE
BBl MEENE IO TS,

(Cl) ES EFERIFRLVFDOEENFOER - IAMSEEREMICESL, ThoZ2#HS
MISERTESRENEFIZDIFT TN,

(C2) EREF BRI IV ZFOEENTFOLEEDMBOEEICKY, AERRIZHTEA
ERERELT, MERAROHBEZIERIUVUEREL, FEBMBROE-OOH-LGEEMFAETSE
BEENEHIZDITTULNS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C1) Have the skills to voluntarily acquire theories and applied knowledge about electrical and electronic information
engineering as well as related fields; to utilize such knowledge in an integrated manner

(C2) Have the skills to learn, by experience, methodologies for research and development through integrating extensive
knowledge about electrical and electronic information engineering as well as related fields; to make plans for research and
development and put them into practice; and to create new technologies to solve problems

F—7—F
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ESE=RAE S &) LSI Process I [LSI Process I]

BEEIES M42630220 E% EX-EFER @ BRMA 2R
IZ¥EK

BRREEHA GIE: EEREE | K2~2 Hirf 2

BEENSE RERITEMFERIE T RIHREE MRER 1~

BRESH B BFRERIFENR BEER M1

HYUHBE[O—7F | Z@A A 5 BE, BFH £, SAWADA Kazuaki, ISHIKAWA Yasuhiko, NODA Toshihiko

E |

Fonyoy ELC_MAS54025

BExoHE

From the viewpoint of deep understanding of LSI processes, semiconductors devices including material desgin and an example
of latest device will be lectured.

BEOAA

*Integrated circuits

*Device processing

*MEMS/NEMS

-Latest MOS FETs

= Current topics in IC/MEMS

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-EERE

Review each lecture and prepare for the next class with reference to the textbook.

BER B
The basic knowledge on the quantum mechanics, thermodynamics, and electronics are desirable.
Semiconductor Physics, Master course

YHECHTHSHERE

Physics of Semiconducotr Devices

S.M.Sze, Willy.

BEE1 B4 ISBN
54 EE HRE

BEE2 B4 ISBN
54 EE HRE

BEE3 B4 ISBN
54 EE HRE

BEEY B4 ISBN
54 EE HRE

BEES B4 ISBN
FE4 EEE R

SEERICHATHIMEEE

p=3:4=F: 4

(1) To understand fundamental aspects on LSI process, and semiconductor devices including material design.
(2) To get the knowledge on the latest technologies on LSI process.

RO A (EMHR. BELR— M OEMNE L U FlEE

Routine exam (100%).

EHHER

Examination

TESRABRREM
N/A

T D

K.Sawada (C-605)
sawada@ee.tut.ac jp
Y Ishikawa (C-607)
ishikawa@ee.tut.ac jp
T. Noda (C-611)
noda—t@eiiris.tut.ac jp
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DTNALR—D
http://www.tut.acjp/english/introduction/02EE.pdf
(department)

http://www.int.ee.tut.acjp/

(devision)

http://www.tut.ac jp/english/research/research_highlights.html
(research activities)

AI4X7T7—

Book an appointment by e—mail, phone, etc.

HE-FEINZEEEORIE

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

(C1) Have the skills to voluntarily acquire theories and applied knowledge about electrical and electronic information
engineering as well as related fields; to utilize such knowledge in an integrated manner

(C2) Have the skills to learn, by experience, methodologies for research and development through integrating extensive
knowledge about electrical and electronic information engineering as well as related fields; to make plans for research and
development and put them into practice; and to create new technologies to solve problems

F—J—f
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FEAMFEXAE] £ 7& Green—niX £ II [Fundamental Integrated Green—niX 2]

BEEIES $32030100 =458 EXR-EFE BER®A FEIN
|IPHER

] BE EARE & B 1

FAENE AERTFMERE T H IR THRER 1~

BRESH BR-EFBERIFER FEER D1

HLUHKA[N—<FRIE] SZ2M FI1BA SAWADA Kazuaki

Fonyoy ELC_DOC74020

BxoaE

RE.BE. BITERUEDELICLDIHUELTERE. ChICHETIEERMOBIH. ARUSOFERORZOESLEE
5728 TNETNOEMSTFICRIT B MR- BRBERASE ST, M- HZORIEAROHLEN TN,
KEETR. WODDEFEMOERLAERMOEE - EEZELT. ENHFREOLEELCHLE- EDOKLIITHE-
BREEDDIREN L REGHMREZFSEEZBNET S,

In order to carry out social change due to changes in the environment, economy, technological situation, etc., and to respond
to this, create industrial technology, develop public society and advance science, new technologies and sciences that combine
advanced knowledge and experience in each specialized field is required.

The purpose of this lecture is to learn the necessary knowledge such as the necessity and difficulty of interdisciplinary
integration and how to proceed with research and development through lectures on some advanced technologies and practical
training and exercises of related technologies.

BxORE
1. ERAAS R

BEHEBLIUVTRNAF—HENZEELAATEZITL, —A— ADOKRDIBEEITSLRBFIC, ZEBENELD
BREEET S, TLT, #& £HilE EBEHEAEHE T, FREEAANREGN)F 1T LEUTICEESNR
BHDERLTEET 5.
CERREMZEXRZE LBXZ. RAEMHMZEREZRVEARZDOAA:
RREMEXRZE REXRE. REEMHZAZRUHARZOZEIEUTOA—R6) Ao TUDSIU MUY OREREEE
E2HMEFTI—XN(EREOHEL, RAEE 9 LFT)DAREURETT . RBEHLTHHEE. L T4A28FTIC
ELHEOIC—EIERTZEL,
BY SRREMHNERE HHFER BH
tel. 0532-44-6543 (6543)
E-mail: kyoumu@office.tut.acjp

1) CMOS LSI#iffi: (i ) TOREMOERE, (i )LA T IR ORRE, (i) /Sysr—8i

() TOERBEHTORE LS| TOERBEMDOAFRELT, BRI Si HERDERMSIESD LSI DOz—/NLETIELH
ZFELHT- DVD #EEL CMOS TOERDA A= DML, RICTTAERADEFHIM, CMOS FotX i, CMOS 70
TRADERNETRN, BLRULHTOEREMOBERN T 5. ShdIZkY CMOS TOEREMOEREEESRIEEEW
L35,

Cil )L A7y bEREHR T D EEE : CMOSLSI DELET Ot R EFYTDEEEES LUHEEDEREREY, YR/IF—2D
HERITHAT YAV —ILEBET D, SOHICEBRERDDIOLAT I I— DEREZTE1TS,
EREBRDOISUCRELAILDLAT IR EBEZEBROFYILA T IR N EDKSITH 5,

(iii) X =Dl LS /8 —DRETOEBREN SO T, /v —CHROER, 70t X, EREM, M3, BUE
i, BREE, BAICEPENES, EREICOVTHREESRAT S ZRERICERFOVRATLRER Y 7—VI220\T
fRERT 5. BEHAREMEICREAERERDD,

2) v VTV RT LEERM GERETE) 1: (1) AR, (i) toYrubT—o4k

() APIHRGER) £V VTV RTLDES], 2P0 TV RT LBEDO O ORRAH S AT LB, oY FRybD
— OB DV TAPIMERZITS. FHELTCD RY TOAATERY LIf, €00 T MBOEBERM, FEL
BT, EGROEEMICDOVVTREST 5, FMERAALRTLON—R Iz T7H, VI TEERVERE YRk
T—ORMICDONTHEHRT D, B FRILT—IIZDNTIE, EHIELT ZigBee DFENE1TI. FEEDZHEICLYE
VOV VAT AOERMBIEICOWTERERESD, MBELOHLEEFEINET S,

(i) YRV T IR ERETE) Eo Y RIbI—IDEBEDS, 7T T—2av S AR - BRBRENSODERIZE
e YR T—0HE, BLEUVIRILF— - N—RIMEMIZV=2% £RERBBLEBERETEICEY, RvbT—00
BENSEI DT R T LAOEBNEEICDVWTERERED, MHMELEOHDHEEBNET D,

eIV RT LEERM L VI TR (EE)

C EELT7TEVISEREHALLETAYSLOMERTEELT, VIV VAT LDBEICDERYILITTDE
FEHMEEN BBEIATSLDIA—T40 5 b, CPU R—F ETEESELETO—ENTOERERBRT HTEICK
Y, $HAHV IO TRED O DEREEEZE BT, ChiZkY, HAHFVILIITDEBRO—EDRNERETE
BE3124Y, FEHRIIZBEED CPUR—RIZEOERLETOYSLEZHESHE I ENTEDLSITHS,
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4)RAHOILYMOZ Y REFERPBRETOERE |

RAYOTLYMAZIRERBEBOERNSIREY, FEBERTNAR, BRMETO2)LER, ZLTHREARDOHS
CMOS TAPARILAIELGEEEIE Y 2EL T, REFISAKNTO CAD FEHAZEL TR FEICEBNS, 74 X0I5RT
O/ EBLTRBICN T EBERHBEFEINET S,
AO—RIFTIAIOILHI MO RETEOEREETOERE 11LELITEBETHELVIBIECEENZONDS,

5)RAZOILI O REBRBRETOERE I

FFHAYG /T4 BBERRBROBANSIAEY, TNAARADETIL, ERMLET7UTERE, FLTIKERSNEGAAR
FUTEBRLREENE VI ELTUL, FEIFISANTH CAD FRZBEL TR FEICIBNS, 74/ X0I5RATOC I+
BLCERIBICKNTEBERDHILEAINET S,
AO—RIFTIAH/OILY O REFEERETDOER LELLICBIET DELVBLERNZOND,

8) AUTUDIUM Y OEREERE 2BREFI—RA(RREOHMEL, ZAEEIRFET)

F18E SREREMEECEZIFLOMEICLYVEENAOTYDIo oY F T 26, BOBRAICEDE
TORBEATHAFKOEERERBNL, UV TBMERRICEYREU S FITIORBLEEZER TS, £, Thdk
BLTESHREDDEREOCHLE-EQOLIITHARELEDEINEN GE, TV T T—XTIMIBEGHMREFE S,

F2AH  EROBREETOEIRZTEARF LSI THTITL, EREREELEERRICET2EBERD, [ERER
BIMIETEL0EMS T I EOMAE DRI ERET ORMEEY LI1FD,

EAZEOHEOOS VAN RBEEIERFLEDOI-ODFHEEDERICHEV BERNBSLUBBEDOFEMEICEENEL
SEENHYET,
BEEBMENER(CLSHE(X. Google Classroom O FFIFHR AT LLYBHLET,

1. Individual guidance

The instructor and advisor will conduct interviews with the trainees to understand the situation of each student, and at the
same time, the trainees will be aware of their weaknesses. Then, by combining lectures, intensive training, and practical
training, a curriculum optimal for the individual learner is selected and set from the following contents.

1) CMOS LSI technology: ( i ) Basics of process technology, ( ii ) Basics of layout design technology, (iii) Package technology
(Ii) Basics of process technology: As an introduction to LSI process technology, first watch the DVD that summarizes the
entire LSI wafer processing process, starting with the creation of Si crystals, and grasp the image of the CMOS process.
Next, I will introduce the elemental technologies of the process, the CMOS process technology, the basic flow of the CMOS
process, and examples of advanced process technology. The purpose of this study is to learn the basics of CMOS process
technology.

(i) Basics of layout design technology: Learn the relationship between the CMOS LSI manufacturing process and the planar
structure and vertical structure of the chip, and understand the design rules that are the design rules for mass patterns.
Practice drawing of layout pattern to deepen understanding.

It becomes possible to design a transistor—level layout of a basic circuit and a chip layout of a simple circuit.

(iii) Package technology: Starting with the basics of LSI package design, an overview of the history of package development,
assembling processes, element technologies, materials, thermal resistance, electrical characteristics, characteristic variations
due to stress, and reliability will be provided. Finally, the latest system—mounted package is explained. Work on simple
exercises to deepen your understanding.

2) Sensing system related technologies (lectures and demonstrations) I: (i ) Introduction, (ii ) Sensor network

(i) Introduction (lecture): Provides introductory lectures on sensing system examples, embedded system technology for
building sensing systems, and sensor network technology. Taking a CD and a digital camera as examples, the basic technology
of sensing processing, audio processing technology, and image processing technology are explained. It also describes
hardware, software, and wireless sensor network technologies for embedded systems. As for wireless sensor networks,
ZigBee will be introduced as an example. The aim of this lecture is to deepen understanding and spread knowledge about the
basics of the sensing system.

(i) Sensor network edition (lectures and demonstrations): Lectures and demonstrations covering the entire spectrum from
the basics of sensor networks to sensor network design based on the requirements of the application side and installation
environment, and energy harvesting technologies, provide network lectures and demonstrations. The aim is to deepen the
understanding and spread the knowledge about the basic items of the sensing system from the viewpoint.

3) Sensing system related technology I: Software (practice)
Learn the software construction technology required to build a sensing system through practical training in program
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production using C and assembler languages. Learn the basics for embedded software development by experiencing a series
of processes from coding a task program to running it on a CPU board. As a result, it becomes possible to understand a
series of flows of creating the embedded software, and it is possible to operate a program created by the user on a
commercially available or self-made CPU board.

4) Basics of microelectronic integrated circuit design Il

Beginning with the history of microelectronic integrated circuits, we will focus on semiconductor devices, basic digital circuits,
and the currently popular CMOS digital circuits. Students become accustomed to design techniques through the use of CAD
in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.

This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 11",

5) Basics of microelectronic integrated circuit design

Begins with an introduction of mixed analog / digital integrated circuits, and then focuses on topics such as device models,
basic amplifier circuits, and commonly used operational amplifier circuits. Students become accustomed to design techniques
through the use of CAD in class. The aim is to deepen the understanding of the circuit through quizzes and class projects.
This course will give you a broader understanding if you take this course together with “Basics of Microelectronics Integrated
Circuit Design 1”.

6) Basics and practical training of intelligent sensors 2-day intensive course (up to 9 people for the convenience of the
laboratory)

Day 1: Using an example of an intelligent sensor chip born from the fusion of integrated circuit technology and biochemistry,
introduces the background to the fusion of different fields and the history of research and development. Understand the
principle and structure. In addition, through these, learn the knowledge necessary for “sensing architects”, such as the
necessity and difficulty of interdisciplinary integration and how to proceed with research.

Day 2: Integrated circuit manufacturing process training is conducted at our LSI factory to deepen understanding of integrated
circuit structure and manufacturing methods, and to examine the possibility of integration between “integrated circuit
technology” and “own field”. Make up.

Note: If there will be any changes regarding Toyohashi University of Technology Activity Restrictions Level for
Preventing the Spread of Corona virus, the course content and evaluation of achievement are subject to change.
If there is any changes about a class schedule, I will inform you on Google Classroom or KYOMU JOHO SYSTEM.

FE-EENR
BOEEANBTEETTILEHIC, WEAOARITOVWTTIRNEEZSEICTFE LTSI,

Review each lecture and prepare for the next class with reference to the textbook.

BER B
L
N/A

BRECHISEEER
DEITIECTXH, T EmRHh

Distribute literature and prints as needed

SEERICHTIMEFRER
2L
N/A

ERAE

HEROEMDHFICEALZE - -HARBEEANSRAL BOLENRED)—FELTEHT 55, ERHOEiRRMEHE
BHIZEY, CNERYRAATHLOD A BEUYEKELS BRE N OEE. RGN -2 HORMAFKE. V-4 LT
BE. B TEDAMELGLEREZHICDOITS,

In order to break away from the traditional style of researchers who are confined to specialized fields and to act as a leader
in a broader society, actively learn advanced technologies in different fields, and cultivate interdisciplinary ability to open up
new fields by incorporating them. To acquire the basics of becoming a human resource who can contribute and contribute
as a leader in technology development in fields that have not existed before.

FAROFEECEMRER., RELR— NS OE S L UFEELE

BIRLI-BR. ETICEDLLLR—MRETEHET 5,

S:90 mLlE, A:80 mLLE, B:70 LA E, C:60 ML

Evaluation will be made by submitting reports related to selected lectures and practical training.
S: 90 points or more,

A: 80 points or more,

B: 70 points or more,

C: 60 points or more
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EHHR
L R—FCEIE
By Report

ERAER T
2L
N/A

FDith
2L
N/A

Iz IHLR—D
il
N/A

FI4RT7IT—
BEEEAOERME #Ek

Before/after the class

SE-HHIZRREOX

(C)BELABEMRAN - ERINISERTELREN -BIEN

B BEFRBIZELVTOEENFICHTIRELABEESEL, ThoZ GHEICHRNISESESE-MRFARA
ERERFTHILT, REBRO-OOBMBMAHMTZRIEL, ERTEDRNERITOF TS,

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner
Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

F—7—F
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FEAMFEXAE] <A oATL A= XY I [Advanced Microelectronics 1]

L SEE ! D32030050 E% BEX-EFFEHR  BIRWBA FESIN
THHER

] GIE: BABR | £2~2 - T0g 2

FAENE AERTFMERE T H IR HNEER 1~

BRESH BR-EFBERIFER BEER D1

HEUHBA[O—<F L) BHE ZFB 15 B0 EA FH £E ISHIKAWA Yasuhiko, SAWADA Kazuaki, SEKIGUCHI

RET] Hiroto, NODA Toshihiko

Fonyoy ELC_DOC74020

BxoaE

RIHIAVOIL IO REFEEETEDIC ITVT VT AU EECFERYBLRHT T /NI RADHIZDLNTEHE
%95,

From the viewpoint of deep understanding of advanced microelectronics, physics of semiconductors including material design
and an example of latest device will be lectured.

BEORNE

a) FEADYIBESEE
ERERSLUVTOEXHEIM
AV e Vil Y2/
[A=E/ESLrS
EHHE
BBF
Fr)THZERE
FoRILEHR

b

<

EE-FEKEM
PEPLE VAU b4
ERE%TOEX
F—3vHarayk

c) &£FEE R
TN 2T O R E AT
MEMS/NEMS
=37 MOSFET
£EEBE LU MEMS [CBIET HRE VIR

BEANBSLUVRBEOFHEAICEENELEHZANBYET,
BEEBMBENEHR(ZLDIGE (X, Google Classroom E1=IEHFFEFHR AT LLYBHLET,
a) Physics and Properties of Semiconductors
Crystal growth and device processing
Energy band engineering
Alloy semiconductor
Strain effect
Superlattice
Carrier transport phenomena
Tummeling effect
b)Metal-Semiconductor Contacts
Schottky barrier
Current transport processes
Ohmic contact

c) Integrated circuits
device processing
MEMS/NEMS
Latest MOS FETs
Current topics in IC/MEMS

In case of any changes to the course content and evaluation of achievement or the class format, it will be informed via
Google Classroom or KYOMU JOHO SYSTEM.

FE-ETNE
BOOEENBEEE (90 ) THLEDIT, KEADARITOVWTTFRMEESEIZTFE (90 7 LTSI,

Review each lecture (90 min) and prepare for the next class (90 min) with reference to textbook.
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BER B

EFNFE.BANZE ILIMOZHORICET HEB A

The basic knowledge on the quantum mechanics, thermodynamics, and electronics are desirable.
Semiconductor Physics, Master course

FHRECHTIHRBE
HBERTLOAFERMLES,

Papers(resume)will be distributed.

BEE1 =2 Semiconductor devices —physics and Technology— ISBN
E£E% SM. Sze | iR | WILEY HIRE

BEECHTHHERE

HICHL

N/A

ERAE

M RTUTLTHAVEECHFBEROERBWLEI(VOILY MO IR OYIBRZEEET S,

(2) RAUDILIFOZHRICEHET HEFORMICOVTHHZERTT 5.

(1) Understand basic microelectronics and physical phenomena of semiconductors including material design.
(2) To learn the latest technology related to microelectronics.

RO FMEECERERR, BELR—MEORDS S UFHmE#E
EEOETICHES>THREINSLAR—RI00WIZ&>TEEET S

S HAEEEE A (100 miEA) AV 90 ALl L

A B ETM = (100 i =) A 80 ML

B: A& EHE A (100 SmiEm) A 70 ALl E

C:#a& 5Tl s (100 miim) A 60 MLl L

Reports (100%)

EHHR
LR—FCEIE
By Report

ERAER T
il
N/A

Tt
BIEIZH->THANHEHED L

PLHEERE:

;ZMEFNBH:C-605 sawada@ee.tut.ac,jp ext. 6739
AIIEE:C-607 ishikawa@ee.tut.acjp ext. 6741
BIOE A :C-610 sekiguchi@ee.tut.ac,jp ext. 6744
BFHAME:C-611 noda—t@eiiris.tut.ac,jp ext. 6772
K. Sawada (C-605)

sawada@ee.tut.ac jp

ext. 6739

Y. Ishikawa (C-607)

ishikawa@ee.tut.ac jp

ext. 6741

H. Sekiguchi (C-610)

sekiguchi@ee.tut.ac jp

ext. 6744

T. Noda (C-611)

noda—t@eiiris.tut.ac jp

ext. 6772

DTNALR—D
http://www.tut.acjp/english/introduction/02EE.pdf
(523EB)

http://www.int.ee.tut.ac jp/

(7%
http://www.tut.acjp/english/introduction/02EE.pdf
(department)

http://www.int.ee.tut.ac jp/

(devision)
http://www.tut.acjp/english/research/research_highlights.html
(research activities)
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FI4RT7T—
EERTH®EX E-mail (CTHER

After lecture, or contact by e—mail

FE-LHINZAREORG

BR-EFEHRIFHERUB

(C)BELMBEREN - REMIERTESZERN-BIEAN

B EFERIFSLVTOEENHICETIEELMEEZBEE/L, TNOELRERICARMNISERSE-MERRKA
ERRERBITEHILT, FEBROODOHBIMLHEMEREL, RETEDHAZHITDTTVS,

Graduate Program of Engineering of Electrical and Electroniclnformation Engineering for Doctoral Degree</b>

(C) Practical and creative skills to utilize advanced knowledge in an integrated manner

Have advanced knowledge about electrical and electronic information engineering as well as related fields; have the practical
and creative skills to utilize such knowledge for problem solving in an integrated manner

F—J—f
LHEOYBLFE, £ F- U, EWES

Physics and Properties of Semiconductors, Metal-Semiconductor Contacts, Integrated circuits
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