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VLSI Technology I (VLSI 2-0-0

VLSI Technology II (VLSI ) 2-0-0

RF Measurement Engineering ( ) 2-0-0

Fundamentals of Electronic Materials ( ) 2-0-0

Semiconductor Physics ( ) 2-0-0

Imaging Materials ( ) 2-0-0

Fundamentals of Light and Matter I ( ) 2-0-0

Information Storage Engineering  ( ) 2-0-0

Bipolar Transistors and Compound Semiconductor Devices ( ) 2-0-0

Optoelectronics ( ) 2-0-0

Advanced Power Semiconductor Devices ( ) 2-0-0

Utilization of Intelligent Information Resources and Patents ( ) 1-0-0

Electrical Modeling and Simulation ( 2-0-0

Electric Power and Motor Drive System Analysis ( ) 2-0-0

Advanced Course of Power Electronics ( ) 2-0-0

Advanced Electric Power Engineering ( ) 2-0-0

Plasma Engineering ( ) 2-0-0

Pulsed Power Technology ( ) 2-0-0

Advanced Electromagnetic Waves ( ) 2-0-0

Guided Wave Circuit Theory ( ) 2-0-0

Wireless Communication Engineering ( ) 2-0-0

Optical Communication Systems ( ) 2-0-0

Dielectric Property and Organic Devices ( ) 2-0-0

Magnetism and Spintronics ( ) 2-0-0 Pham Nam Hai

Advanced Materials in Information Technologies ( ) 2-0-0

Fundamentals of Light and Matter IIa ( a) 1-0-0

Fundamentals of Light and Matter IIb ( b) 1-0-0

Fundamentals of Light and Matter IIc ( c) 1-0-0

Fundamental of spectroscopic measurements and its development ( ) 1-0-0

Nano-Structure Devices ( ) 2-0-0

Teraheltz Devices and Systems ( ) 2-0-0

Nano-Materials Electronics ( ) * 2-0-0

Magnetic Levitation and Magnetic Suspension ( ) 2-0-0

Environment and Electric Energy ( ) 2-0-0

Study Abroad (Master Course) A – D ( A – D) 0-0-n

Internship (Master Course) A – D ( A – D) 0-0-n

Seminar S1, F1 on Electrical and Electronic Engineering ( S1, F1) 0-0-2

Seminar S2, F2 on Electrical and Electronic Engineering ( S2, F2) 0-0-2

A-D n 1 6
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Teaching Skills in English for Doctoral Course Students ( ) 0-1-0

Special Lecture I on Electrical and Electronic Engineering ( 1-0-0

Special Lecture II on Electrical and Electronic Engineering ( 1-0-0

Training on Teaching Technique ( 0-1-0

Doctor Course Colloquium ( 0-1-0

International Presentations ( ) 0-1-0

Special Analysis on Electrical and Electronic Engineering ( 0-1-1

Practical Research on Electrical and Electronic Engineering ( 0-1-1

Study Abroad (Doctor Course) A – D ( A - D) 0-0-n

Internship (Doctor Course) A – D ( A – D) 0-0-n

Seminar S3, F3, S4, F4, S5, S6 on Electrical and Electronic Engineering
( S3, F3, S4, F4, S5, S6) 0-0-2

A-D n 1 6
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/ TOEIC/TOEFL

7 1 2

1.

4 web 5
URL

https://www.titech.ac.jp/graduate_school/admissions/guide.html

8 E 2 9:00 17:00 
7:00 22:00

J1 1 9:00 17:00

6/14 6/20

http://www.titech.ac.jp/graduate_school/news/index.html

2.

A B A
7 A

B
/ TOEIC TOEFL
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8/16
A B

A B

B 1 30
/ 1

(1) TOEFL-iBT (2) TOEFL-PBT (3) TOEIC 3
TOEFL-ITP TOEIC-IP TOEIC S&W

2

3. /

3 5

4.

(C)
4 9

http://www.titech.ac.jp/english/graduate_school/international/index.html

5.

http://www.ipo.titech.ac.jp/tsinghua/

6.

http://www.titech.ac.jp/enrolled/abroad/programs/long_term.html

7. 

inquiry@ee.e.titech.ac.jp

http://educ.titech.ac.jp/ee/
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1

2

S3-812

: RF
: RF PLL

: http://www.ssc.pe.titech.ac.jp/

RF CMOS

RF
60GHz
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0.5V
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3

2.5Mb/s 32QAM

0.75MHz

A. Shirane, et al., ISSCC2015
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Research policy ( )1

2

9 823/824/825

Assoc. Prof. Takahiro Aoyagi
Research Area: (Electromagnetic Compatibility, EMC), 

(Healthcare and Medical Information Communication 
Technology, MICT), (Educational Technology, ET)

:
http://www.aoyagi.ee.e.titech.ac.jp/

THz
BAN
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1

S9-704/S9-701

: 
: Si

: http://www.pe.titech.ac.jp/AraiLab/

50
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4 5 1 2 8 200 12

2 3 1 2

3

2

Appl. Phys. Express 10, 062702 (2017)
Photon. Technol. Lett. 29, 1832 (2017)

Jpn. J. Appl. Phys. 57, 012102 (2018)
Jpn. J. Appl. Phys. 55, 070301 (2016)

LSI

IEEE JSTQE 22, 4403209 (2016)
Appl. Phys. Express 7, 032202 (2014)

Materials 10, 1037 (2017)
86, 501 (2016)

IEICE Society Conf., C-3-22 (2017)

http://www.pe.titech.ac.jp/AraiLab/

Appl. Phys. Express 11, 012704 (2017)
Opt. Express 24, 18571 (2016)

IEEE JSTQE 23, 3700208 (2017)
ISLC2016, Plenary talk, TuA2 (2016)

Jpn. J. Appl. Phys. 56, 062103 (2017)
Jpn. J. Appl. Phys. 55, 082701 (2016)

10 ps10.2 mV

DFB laser
G
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PD

Optical signal

Organic thin film 
Small absorption at IR/visible frequencies
Sub-μm thin film (500 nm – 20 μm)

Photonic metamaterial
Nanoscale metal array

Appl. Phys. Express 11, 022102 (2018)
Appl. Optics. 56, 7841 (2017)
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: 5G

: http://www.sakaguchi-lab.net/
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© apple co.
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W9-818

: EMC
:

EMC
: http://www.ns.cradle.titech.ac.jp/
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3-908

:
:

: http://www-antenna.ee.titech.ac.jp 
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S9-905 / S9-904

:
:

: http://mizumoto-www.pe.titech.ac.jp/index-j.html

Si-LSI

[1]
[2,3]

Si waveguide
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Si ( ) ( )

[1] Y. Shoji, T. Mizumoto, et al., APL, 92,  071117 (2008).
[2] Y. Shirato, Y. Shoji, T. Mizumoto, OFC 2013, OTu2C.5..
[3] Y. Shoji, Y. Shirato, T. Mizumoto, JJAP, 53, 022202 (2014).



Department of Electrical and Electronic Engineering

TTOKYO INSTITUTE OF TECHNOLOGY 2018

33

3

4
[4]

FSR

1550nm
8 :4nm

40
:0.8nm

CPU

450nm

2.7 m

  Gap
(65 1.54 1.55 1.56 1.57-70

-60

-50

-40

Wavelength (μm)

Tr
an

sm
itt

an
ce

(d
B)

SW 1: bar

SW 1: cross

9.7 dB

Ch 1 Ch 2 Ch 3Ch 4

SW oss

W ar

[4] K. Miura, Y. Shoji, T. Mizumoto, JJAP, 55, 068001 (2016).SEM



TTOKYO INSTITUTE OF TECHNOLOGY 2018

Department of Electrical and Electronic Engineering

34

•
•
•



Department of Electrical and Electronic Engineering

TTOKYO INSTITUTE OF TECHNOLOGY 2018

35



TTOKYO INSTITUTE OF TECHNOLOGY 2018

Department of Electrical and Electronic Engineering

36

1

2

3 9 10

:
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R2-820

:
:

: http://vcsel-www.pi.titech.ac.jp/

100Gbps
10Pbps

( )

PSK QAM

OFDM
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OFDM add/drop multiplexer

(ROADM)

SP

OFDM add/drop multiplexer Si photonics OFDM

Si

FWM HNLF Si
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G2 614

PZT
: http://www.kurosawa.ip.titech.ac.jp/

20
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R2 603

:
:

: http://vcsel-www.pi.titech.ac.jp/index-j.html
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R2-713

:
:

: http://tbr.first.iir.titech.ac.jp/

( )

Hitachi-Aroka Medical

http://www.innervision.co.jp/feature/
interview/201304



Department of Electrical and Electronic Engineering

TTOKYO INSTITUTE OF TECHNOLOGY 2018

45

3

Every failure is a stepping stone to success!

( )

( )

 Wrinkled state Initial state Being 
full of liquid 

Being 
dried
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(santec)
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R2-718

:
:

: http://www.nakamura.pi.titech.ac.jp/

OCT
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R2 817

:
:

: http://vcsel-www.pi.titech.ac.jp/
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n-Electrode
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2

S9 703

:
:

: http://www.pe.titech.ac.jp/AsadaLab/
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9 805 806

2
http://diana.pe.titech.ac.jp/

2



Department of Electrical and Electronic Engineering

TTOKYO INSTITUTE OF TECHNOLOGY 2018

53

3

22
2 (SAM)

2

adhesion lithography

adhesion
lithography

MoS2

3 (SAM) (MoS2)

4 Adhesion lithography MoS2

/

/

5
(WSe2)

Mo S

10 nm
Al

SAM/AlOx

MoS2

45nm

10-14

10-13

10-12

10-11

10-10

10-9

10-8

10-7

10-6

10-5

G
at

e 
C

ur
re

nt
 (A

)

-2 -1 0 1 2
Gate Voltage (V)

10-14

10-13

10-12

10-11

10-10

10-9

10-8

10-7

10-6

10-5

D
ra

in
 C

ur
re

nt
 (A

) Vds = 0.05 V

Lg  = 10 m

Vth = -0.6 V
SS = 69 mV/dec

1st resist layer

n-Si

SiO2 (400nm)

(1)

2nd resist layer

UV exposure & 
Development

n-Si

SiO2 (400nm)

(2)

Al deposition

n-Si

SiO2 (400nm)

(3)

SAM/AlOx formation

n-Si

SiO2 (400nm)

(4)

Lift-off process & 
Gate Patterning

n-Si

SiO2 (400nm)

(5)

Au(S&D)/Al(adhesion)
deposition PDMS stamp

n-Si

SiO2 (400nm)

(6)

Adhesion Lithography

PDMS stamp

n-Si

SiO2 (400nm)

(7)

Removal of Au/Al on 
SAM surface

n-Si

SiO2 (400nm)

(8)

SAM/AlOx/Al
(Gate)

Au/Al
(Drain)

Re-formation of SAM

Au/Al
(Source)

n-Si

SiO2 (400nm)

(9)

MoS2

Transfer of MoS2
by PDMS stamp

SAM/AlOx/Al gate stacks

Transferred MoS2 flake

Au contact Au contact

Au Al

150 nm

~ 50 nm



TTOKYO INSTITUTE OF TECHNOLOGY 2018

Department of Electrical and Electronic Engineering

54

1

2

S9-803

:
:

: www.pe.titech.ac.jp/SuzukiLab/

•
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Drain
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1

2

EEI-410/ EEI-403

:
:

: http://www.dia.pe.titech.ac.jp/

MRI

2

- NV

NV

APEX 10, 0455501, 2017, Appl. Phys. Lett. 111, 043103, 2017, & ACS Nano 11, 1238, 2017.
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3

NV

‐ GeV ‐ SnV
SnV NV

IEEE Electron Device Lett. 34, 1175, 2013 & 35, 241, 2014.

Phys. Rev. Lett. 119, 253601, 2017 & Sci. Rep. 5, 12882, 2015.
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1

2

S3-711

:
:

: http://www.quantum.ee.e.titech.ac.jp/

Google NASA IBM Intel Microsoft α= + β

MOSMOS
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3

MOS 10 nm
1 nm

p

J. Appl. Phys. 111, 093715-1-5 (2012)

Source Drain

Phys. Rev. B 86, 115322-1-5 (2012)

VG1 (V) -0.5-1.5

I D
2

(n
A

)

0

5
0

I D
1

(p
A

)

100

NN
-1 N
+1

Appl. Phys. Lett. 98, 133506 (2011)
J. Appl. Phys. 110, 054511 (2011)

+ +

Appl. Phys. Lett. 105, 113110 (2014)
Jpn. J. Appl. Phys. 56, 04CK07 (2017) 
Jpn. J. Appl. Phys. 57, 04FK03 (2018)

Appl. Phys. Lett. 102, 123113-1-3 (2013)
Science Advanced, 2, 8, e1600694 (2016)
Nature Nanotechnology, 13, 102 (2018)

Si/SiGe
GaAs GaAs

GaAs 100 T2* 2ms
99.9%
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SiC MOSFET

(TED-MOS: Trench-etched double-diffused MOSFET)

4H-SiC MOS SiC-

2  SiC
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1 FET
FET FET

FET

(Fukuda et al. JAP 2013, Fukuda et al. IWCE 2015 )
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(STM)

STM

STM

(Fukuda et al., JAP 2014 )

CMOS MOSFET FinFET FinFET
MOSFET

FinFET

( 2) (Matsukawa et al., VLSI Technology Sympo. 2014 )
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S9-702

:
: InGaAs MOSFET FET

: http://www.pe.titech.ac.jp/Furuya-MiyamotoLab/index.htm
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: http://www.riken.jp/research/labs/chief
/adv_device/
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J2-1204

:
:

: http://www.sdm.ee.e.titech.ac.jp/
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S2 708

:
:

: http://www.iwailab.ep.titech.ac.jp/
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J2 1103

:
: Si, AlGaN/GaN

: http://www.tsutsui.ep.titech.ac.jp/
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J2 1102
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:

: http://www.pe.titech.ac.jp/watanabelab/
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: http://www.spin.pe.titech.ac.jp/index.html
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PHAM
PHAM NAM HAI

:
: 

: http://magn.pe.titech.ac.jp/
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1. (In,Fe)As

GaAs:MnAs

GaAs Mn (580℃)
MnAs GaAs MnAs

GaAs:MnAs / 
AlAs / MnAs

(TMR)
MnAs

2. GaAs MnAs

[ Appl. Phys. Lett. 89, 021104 (2006)]

[ Appl. Phys. Lett. 101, 182403 (2012)]



Department of Electrical and Electronic Engineering

TTOKYO INSTITUTE OF TECHNOLOGY 2018

81

3

MnAs

U
~ U/e

(Coulomb Blockade)

(Single Electron Spin
Transistor; SEST)

SEST 3. SEST
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[ N a t u r e N a n o t e c h . 5 , 5 9 3 - 5 9 6 ( 2 0 1 0 ) ]
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Mn GaAs 480℃ MnAs ( 2nm
MTJ [ Nature 458, 489 (2009)]

MIT [Nature Communication 5, 3682 
(2014) ]
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Nature 458, 489 (2009)
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SHG

. SHG

T. Manaka, E. Lim, R. Tamura, M. Iwamoto, Nature Photon., Vol. 1, pp.581-584 (2007).
T. Manaka, F. Liu, W. Weis, M. Iwamoto, Phys. Rev. B Rapid Commun., Vol. 78, Article No. 121302 (2008).
R. Tamura, E. Lim, T. Manaka, M. Iwamoto, J. Appl. Phys., Vol.100, Article No. 114515 (2006).

S3-715

:
: EL

: http://www.pe.titech.ac.jp/IwamotoLab/
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PEDOT-PSS

EFISHG

. 

D. Taguchi, T. Shino, T. Manaka, M. Iwamoto, Appl. Phys. Lett., Vol.95, Article No. 263310 (2009).
D. Taguchi, M. Weis, X. Chen, J. Li, W. Martin, T. Manaka, M. Iwamoto, Appl. Phys. Lett., Vol.98, Article No. 133507 (2009).
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EEI-409/ EEI-408

:
: Si

: http://solid.pe.titech.ac.jp/
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:
: EL

: http://www.isl.titech.ac.jp/~iino
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1) H. Iino and J. Hanna, “Availability of liquid
crystallinity in solution process for polycrystalline
thin films”, Advanced. Materials., 23, 1748-1751
(2011).

2) H. Iino, T. Usui, and J. Hanna, “Liquid crystals
for organic thin-film transistors”, Nature
Communications, 6, 6828 (2015).
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:
:

: http://www.ito.ep.titech.ac.jp/
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G2 1005

:
:

: http://www.opt.ip.titech.ac.jp/
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J3-1216

:
: CMOS

: http://www.isl.titech.ac.jp/~sugaharalab/
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R2 516

:
:

IoT
: http://silvia.me.ee.titech.ac.jp/
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Plasma Spectroscopy and Plasma Physics

N1-413

:
:

: http://www.lane.iir.titech.ac.jp/~hakatsuk/
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Ion beams: Technology towards the future

N1-626

:
:

: http://www.nr.titech.ac.jp/~yoguri/
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EEI-210

:
: Si SiC

10M

/ /

IGBT:Insulated Gate Bipolar Transistor
Thy:Thyristor
GTO:Gate Turn Off Thyristor
GCT:Gate Commutated Turn-off Thyristor
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S3-601/607/608

:
:

: http://www.chiba.ee.titech.ac.jp/
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S3-609

: (
)

:

: http://www.pwrsys.ee.titech.ac.jp
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EEI-402

:
: , SiC-MOSFET, , 

, 
: http://www.akg.ee.titech.ac.jp/

•
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: http://www.akg.ee.titech.ac.jp/
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Plasma Green Tech

S3-616/S3-615/S3-613

:
:

: http://www.plasma.ee.titech.ac.jp/
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