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EEE.

7696.

ERE T LFEHEI S
(Seminar F5 on Electrical and

Electronic Engineering)

0-0-2

2,3,4,5

s

B
i
8l

600

EEE.

R601.

HE N —= T
(Training on Teaching

Technique)

0-1-0

2,3

D,E

EEE.

R611.

e =gy N

(Doctor Course Colloquium)

0-1-0

2,3

C,D,E

EEE.

R621.

International Presentations

(Hgrrer5r—vay)

0-1-0

2,3

C,D,E

EEE.

R631.

WRE T LEHIRYT
(Special Analysis on
Electrical and Electronic

Engineering)

0-1-1

3,4,5

B,C,D

EEE.

R641.

R T LE IR
(Practical Research on
Electrical and Electronic

Engineering)

0-1-1

3,4

B,C,D

EEE.

RG51.

Study Abroad (Doctor Course)
A
(SR () A)

0-0-1

1,2,4,5

B,D,E

EEE.

R652.

Study Abroad (Doctor Course)
B
(MR (i) B)

0-0-2

1,2,4,5

B,D,E

EEE.

R653.

Study Abroad (Doctor Course)

C

0-0-4

1,2,4,5

B,D,E
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(A () ©

EEE. R654. L %| Study Abroad (Doctor Course) | 0-0-6 1,2,4,5 | B,D,E
D
g (L) D)

EEE. R661. L AvH—rvy7 (L) A 0-0-1 | 1,2,4,5 | B,C,D,E

(Internship (Doctor Course)

A)

EEE. R662. L AvE—ry7 (L) B 0-0-2 | 1,2,4,5 | B,C,D,E
(Internship (Doctor Course)
B)

EEE. R663. L A=y 7 (L) C 0-0-4 | 1,2,4,5 | B,C,D,E

(Internship (Doctor Course)

C)

EEE. R664. L AvE—ry7 (L) D 0-0-6 1,2,4,5 B,C,D,E

(Internship (Doctor Course)

D)
EEE. G601. L %| Teaching Skills in English | 0-1-0 1,2,3,4 D,E
for Doctoral Course Students )
(P72 D HFER LB
o EEE. G611. L EREF LIRS — 1-0-0 | 1,3 AB,C
EH (Special Lecture I on
600
- R Electrical and Electronic
) S
. Engineering)
EEE. G612. L BRE T LIRS 1-0-0 | 1,3 AB,C

(Special Lecture II on

Electrical and Electronic

Engineering)

- O WERHE, OBRUERH, *IFETR¥ELITOFRRA, O AFHFERGEMMRIH, £ MERFEEIEERHR B
CHICETD 1, EENEES 2, ala=r—Tarh 3, HMH 4, BERES 5, KB UIMRS
cEE ) AA=—ABHERLE

cBHa—=RCkTS = — ) dkodb, (ABCD.I00R® D) ©EHH) A: OO%, B: AAY:, C: 65 - -

ARa—ZADOEEHBEERBRE TEEICRKH EIND T v U TR BIC OV TL, IVEBILEHSEBERZN—* v U 7HH
IZFEHEE &N TV D, # A-1 F£ 7213 B-1 (2779 Graduate Attribute (GA)ZJFHI & L Ca&Tiitizz L, 4 BALLL EOHEN %
BE LT IER 5720, GA DERRIUCOWTIE, B THRICa—2THET D,

ZOGAZBHRT LI, ¥ UTHRBICMAT, ¥ VTHBEE L TARTIENHELIEMEA L LT,
#B-1E/ZiEB20RERHESNTND,

7B, SHEREEZX vV 7RAE LTETEHRICEDSA, SMBRAE L THE TEHICED S 2 LA kKRN
DTHETDHI L,

nE, MERBREEY) —T 4770 s T AOBRERBEBIET H2EITHOVTIT, IV, #EER A RERIERN—
Fr VUV T7RBICRBE SN TOLDSNCEF Y Y TRB AR T I ENTELREPHESN TV DEERH D, AR
7R E . JBIEEMET, ZUTIHERBROBIEZNE SO L&,

F£B-1 THFIvs YV —F—#HAEBE (ALP) BRETF 2 —AELHHRES ¥ U TSR
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. BE=—F | BEA Bifr¥ | st | 8 &
Py aa=|
T 5 | AE
X4
GA
EEE. G601. % Teaching Skills in English for | 0-1-0 A1D B,D,E
Doctoral Course Students
(TH =D 72 b D FEEAZ )
EEE. R611. [EEm=R=E VN 0-1-0 | A2D B,D,E
(Doctor Course Colloquium) A3D
EEE. R621. %| International Presentations 0-1-0 A2D B,C,D,E
(HEEF LB T—ay) A3D
EEE. R601. RE N L—= 0-1-0 | AID B,D,E
(Training on Teaching Technique) A2D
A3D
EEE. R651. % Study Abroad (Doctor Course) A 0-0-1 A1D B,D, E
(o= (1) A A2D
A3D
EEE. R652. % Study Abroad (Doctor Course) B 0-0-2 A1D B,D, E
(s 8% (Hit) B) A2D
Fyv VTR
A3D
H&LTH
. EEE. R653. % Study Abroad (Doctor Course) C 0-0-4 AlD B,D,E
PA e BN/ . . )
(s () © A2D
ik 2 %R
A3D
BB
EEE. R654. % Study Abroad (Doctor Course) D 0-0-6 AlD B,D,E
(o= (1) D) A2D
A3D
EEE. R661. A —rry7 (L) A 0-0-1 | AID B,D,E
(Internship (Doctor Course) A) A2D
A3D
EEE. R662. Ao H—rvy 7 (flid) B 0-0-2 A1D B,D,E
(Internship (Doctor Course) B) A2D
A3D
EEE. R663. Ao B =y (flid) C 0-0-4 A1D B,D,E
(Internship (Doctor Course) C) A2D
A3D
EEE. R664. A —rry7 (L) D 0-0-6 | AID B,D,E
(Internship (Doctor Course) D) A2D
A3D
FEAA oM, BERAEXY VTHRANOERRT 2L, (IV.EER B EEREZNSR)
KB2 FusrF47)—F—#HBK (PLP) BREx—XEEHEHEYS Y U 73USRE
siERE | #Ea—F | HE4 |wirw | ws | 2@ | W
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=4 T 5 | mE
GA
EEE. R611. Htaookxoa 0-1-0 P2D B,D,E
(Doctor Course Colloquium) P3D
EEE. R621. International Presentations 0-1-0 P2D B,C,D,E
(Egsr1rE8rsy—va ) P3D
EEE. R651. Study Abroad (Doctor Course) A | 0-0-1 P1D B,D,E
(s g 7 (Fi) A P2D
P3D
EEE. R652. Study Abroad (Doctor Course) B | 0-0-2 P1D B, D, E
(s~ (Fit) B) P2D
P3D
EEE. R653. Study Abroad (Doctor Course) C 0-0-4 P1D B,D,E
. (s % (L) ©) P2D
Fv VTR
P3D
B&LTH
. EEE. R654. Study Abroad (Doctor Course) D 0-0-6 P1D B,D,E
Ak BN i N )
(o= (1) D) P2D
ik 2 %R
\ P3D
BE -
EEE. R661. Ao B =y (fHid) A 0-0-1 P1D B,D,E
(Internship (Doctor Course) A) P2D
P3D
EEE. R662. A B =2y (flid) B 0-0-2 P1D B,D,E
(Internship (Doctor Course) B) P2D
P3D
EEE. R663. A —rry7 (L) C 0-0-4 | P1D B,D,E
(Internship (Doctor Course) C) P2D
P3D
EEE. R664. A —rry7 (L) D 0-0-6 | P1D B,D,E
(Internship (Doctor Course) D) P2D
P3D

FREBE oM, BEFMAMTY VTRANGERT S 2L, IV EERRBHEREENZR)
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FtE AR X
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1D 1% 13 1@ 20 202 23 2@ 31 32 33 3@
| |
BEEETISHIN EEET IR BEETIEH0 EEETISHUN ERETISHIN BERTTIRHENN
wHE— (1 wE=(1) wE—(1) wE=(1) wWHE— (1) wHE=(1)
a—2x | )
5P I I Dt
" HOEE HOEE HOETE
HE(6) REan O LR/ E RRER 22
1 1 1
e —
BAET (1) A1)
AIEF (W1 8(2)
ANETE (WTcle)
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™
Ao siead (1R1) A1)
o HE > E 57 (1) B(2)
Hlfhrﬁﬁ Ao o7 (W) cla)
BHR) Toa-227 (MLI0E)
BREL — = (1)
WMitaoFo LD
@B 7 —ta (D
BEETIFHWIINIFR
TESTIFEHRHRQ
R OBSEFIF OBREFIZ OBSEFIE OBREFIZ OBREFI® OEREFIY
EE(@2 MW;s3(2) #ITF3(2) MWFsa(2) MWMIFA(2) #WISs(2) MEF5(2)
EYER) B &5
w0 || w|w@|220]22]|2]|2]s0]sw]|sw0]|s0|]
[ |
FEEFILHNM || TETTFTEHNM || TATFILHAIM | TETTFILHAM || TLEFILHIM || TETTFILHHM
g0 wE(1) #;E—-(1) BE-(L BE—(1 BE-(1
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HOERE o
FB(e) BEEn O THRXHME
b=, e _
= - T
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*-:"E[R]"‘ D{6
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ERIEFrF=Llaw (D
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RETTIFEHERQR
BER OBRAEFIY OBAEFIY OBRAEFIYL OBAEFIY OEAEFIY | OBREFIZ
#H((2) HZEs3(2) HWFF3(2) HZEsa(2) HFra(2) HWess(2) ERTTFS(2)
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R SIFIE T, RUERRRIINA T, MBEBRERRN 2, SOICHEICL2aIa=r—va o
bz RfET, ZHOIFREMRORE LFHE O TERT 5, £, RO EIT TIE, 3 o
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TIEH 5 W) ICHEMT D PIREAZRT, AT, Mt et 5, MEimXRRAE 21T -
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FYV T T—var BRBERR FALEFE
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3 ERE T2 — A MRS A RSO OB (3 EMTET 5 58)

+ R S A Y

AR L, BERE LY 0BT 2, FslrE, MANE &+ 2 A IRnE 2 F > B F O L Th -
T, EEMOBEBERRKECD 2P MHEEEF IS TWD D, HEWVIEBH SN KETRITIERS
R, ek, RO L, JFAlE LTEXTHRES D L LT 5,
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[BEFREXE S — R HRER

EEE. R551 Study Abroad (Master Course) A (JEAEF (L) A)
1~20/3~4Q 0-0-1 EEHFE HEHE
This course pursues a long term project at foreign universities or research institutes
This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Master Course) A, B, C, and D are prepared, according to the total effective work time
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
A DORF I LOMFEEREICBW TR 7 e =7 FE1THORE TH 5.
AL FRRDEREICB N TIEICEED D Z Lic kY, KWHEF LB R a2l a=r—Ta VRENEZBRKT 5 2
L HET D,
FHFHEBIIC 1T 2 B ORKFHRIBITIG T A, B, C, DD D,
A (1L HAL) ¢ 80 KEfEI LA L 160 FFfEIAM
B (2 Bf7) 160 KERILL E 320 BRI
C (4 Bfr) : 320 FFfAILA_E 480 IRFHIAR
D (6 HfL) : 480 MEfLL L)

EEE. R552 Study Abroad (Master Course) B (BAEEFE ({&+) B)
1~2Q/3~4Q 0-0-2 fG4EFE REHE
This course pursues a long term project at foreign universities or research institutes
This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Master Course) A, B, C, and D are prepared, according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
S DRF-I KO ERBRICB W TR 7T e Y =7 F 2T 5B B TH D,
AL FRRDEREICB W TIEICEED D Z LIk Y, KWHEF LB R a2 a=r—Ta VRENEZERKT 5 2
L HET D,
FFHEBIIC 61T 2 B OREFHIBITIG T A, B, C, DD D,
A (1 A7) 80 FERILA L 160 BEIAH
B (2 AL @ 160 KRefILA B 320 R AT
C (4 HAD) 320 WpMILAE 480 A
D (6 Hfi7) : 480 FF#ILLE)

EEE. R553 Study Abroad (Master Course) C (E#ME% (15+) ©)
1~20/3~4Q 0-0-4 #EFEEFE BEHEB

This course pursues a long term project at foreign universities or research institutes



This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Master Course) A, B, C, and D are prepared, according to the total effective work time
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
U DO RFIB LOMEHBEIC IS W TRV =27 FEITORATH D,
AREL IR DRIV T RICE DD 2 210k 0, JRWVHEF L R ala=r—va VBN EBENRT S
Lz HNET D,
FAFHEBIC BT D EBORKFREIZISCT A, B, ¢, DAdH D,
A (1 HALD) - 80 WFHILL I 160 IRy A
B (2 BAL) 160 FFfE]LL_E 320 IRpIAR
C (4 BLAL) : 320 WERLL | 480 FRHI A
D (6 HAL) : 480 MEfHLL L)

EEE. R554 Study Abroad (Master Course) D (#E/ME%E (L) D)
1~20/3~4Q 0-0-6 HFEHFE HEHE
This course pursues a long term project at foreign universities or research institutes
This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Master Course) A, B, C, and D are prepared, according to the total effective work time
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
S DRF-I KO ERRRICB W TR 7T e Y =7 F 2T 5B B TH D,
AL IR LRBEICB O TIICEDL L Z 1LY, KW EEN oI a=r—a VEENERERT S Z
LEAMLET D,
BRI 31T 2 T OIIFRIZISIS T A, B, C, D23d D,
A (1 HAD) - 80 WFILL I 160 IRy A
B (2 HAL) @ 160 FFfE]LL_E 320 IFfIAR
C (4 BAL) : 320 WERLL | 480 FRRE A
D (6 Hfr) : 480 KERHILLE)

EEE.R561 A % —> 3 v 7 ({&1) A (Internship (Master Course) A)

1~2Q/3~4Q 0-0-1 fREHE

ENADORECBN TR ey =7 FETORBETH S,

AR LTI BRSBTS IS0 5 2 L IC k), KOEEF & 800702 S 2 = b — 2 2 VRN AT
HZEEHMET D,

FAFREBNC 1T 2 FHOREFEIZIE T T A, B, C, D2AdH D,

A (1L EAD) : 80 RERLA I 160 R AT

B (2 HifiL) : 160 e LA L 320 FRFfHI A

C (4 Hf7) : 320 BERILL F 480 MeRH A

D (6 HAL) : 480 WL L



(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Master Course) A, B, C, and D are prepared, according to the total effective work time.
A (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours)

EEE.R562 A > % —> ¥ » 7 (f&%) B (Internship (Master Course) B)
1~2Q/3~4Q 0-0-2 IREHE
ENAOREICBW TR T e Y27 FETHIRBETH S,
AL TR DBV TIIERREICHE DL Z LIk 0, KRB L BN a I a=r— g VRED) 2 BERT
L ExHEMET D,
BRI 31T 2 B OIRIFRIZUSIS U T A, B, C, D23d D,
A (1 HAL) : 80 KEfEI LA L 160 FFfEIAM
B (2 BAAZ) : 160 MERILL | 320 FERIAH
C (4 BAr) : 320 FFfA]LA_E 480 IRFHIAR
D (6 Hfr) : 480 KEHEILLE
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Master Course) A, B, C, and D are prepared, according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
( 2 units): Longer than 160 hours and less than 320 hours
( 4 units): Longer than 320 hours and less than 480 hours

o O W™

( 6 units): Longer than 480 hours)

EEE.R563 A > % —> ¥ v (f&%) C (Internship (Master Course) C)
1~2Q/3~4Q 0-0-4 EHB
ENAOREICBW TR T e Y27 FETHIRBETH S,
AL TR DBV TIIERREICHE DL Z L2y, KWRBF LB Ra I a=r—a VRED) 2 BERT
L ExHEMET D,
FFHEBIIC 1T 2 FEHOREFHRIEITIG T A, B, C, DD D,
A (1 HAL) : 80 KEfEI LA L 160 FFfEIAM
B (2 BLAZ) : 160 WERILL | 320 FERAH
C (4 Bfr) : 320 FFfAILA_E 480 IFHIAR
D (6 Hifir) : 480 WLl E
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Master Course) A, B, C, and D are prepared, according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours



D: ( 6 units): Longer than 480 hours)

EEE.R564 A ' Z—r v ({EX) D (Internship (Master Course) D)
1~2Q/3~4Q 0-0-6 EHE
ERNADOREICBWTEN Ve =7 NEITORBETH D,
AL TR BB W TR ICHE D D Z LI k0, IRVREF & B R a I a = — a3 VRS AR
L2 EEAMET D,
FTFREBIC I 1T 2 FEORBFHIEIZIS T T A, B, C, D23H 5.
A (1HAZ) o 80 RFILAE 160 FEHI A
B (2 AL @ 160 KRefILA E 320 R AT
C (4 Bfr) - 320 FFfEILA_E 480 IFHIAR
D (6 Hfir) : 480 WLl E
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Master Course) A, B, C, and D are prepared, according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
( 2 units): Longer than 160 hours and less than 320 hours
( 4 units): Longer than 320 hours and less than 480 hours
( 6 units): Longer than 480 hours)

O O ™

EEE. R601 #d%4E L —=\7 (Training on Teaching Technique)
1~4Q 0-1-0 ¥E#HE
I T —OZMB IO LR — MER, BEREZITI,
KRF72 EOmBFEAEREICIT 2 BHETEENC LR RN BIRE I OBEREND Z Lt 2Rbne T 5,
(This course conducts attending seminars, making reports, and trial lessons
This course aims to acquire the basic teaching ability for educational activity in higher education

institutions such as universities.)

EEE.R611 fEt =237 A (Doctor Course Colloquium)
1~4Q 0-1-0 FEHHE
LR ZNENOZEIC DN T, o2 EIT L THAT 2 & & big, ol L2/ EoRKR LM EFEHET 2,
HMHRESI DL, HERRET), 2Ia=r—TalBAhomELERLZ xR bWnET 5,

(This course conducts explanation own research to the other students, hearing and discussion with other
students.
This course aims to increase the depth of professional abilities, presentation skills, and communication

abilities.)

EEE. R621 International Presentations (Ef7VELTF—v 3 )V)

1~4Q 0-1-0 BFEEFE HEHE

Students make presentation of their research on international conferences in foreign languages
This course aims to cultivate the international presentation skills and communication skills
(FEHAERZNENDORIC OV TEBESEFICB W TONERIC LT VBT —va V21T 9,
kY, EHENRT Ve T —var il ala=r—varyjERI ZLERbVWET D, )



EEE. R631 EBREF T FEREBIMEYNT (Special Analysis on Electrical and Electronic Engineering)

1~4Q 0-1-1 ¥REHE

LN LR SCOMET —~ L IXR R 2 BRET LB OME T — <L, A&, BEh T, &
BUEZR EZATV, REZEIERT 2,

HEGRSCOMET —~ L IXRR L8 - R EITS 2 & T, EMaBEIAT5Z & L, EEHom EE2E0»5 2
EERBWET S,

(The doctoral course students conduct research on the theme in Electrical and Electric Engineering

i

different from the theme of his/her doctoral thesis and pursue survey, investigation, analysis, design,
fabrication, and making the report
The course aims expanding of professional fields and increasing the power of execution, by researching

and developing the theme different from his/her theme of his/her doctoral thesis. )

EEE. R641 BEREF T FEEHMIZE (Practical Research on Electrical and Electronic Engineering)
1~4Q 0-1-1 $EHEE
A28 2V E THEERS TIT o T EBERE T LR OWERRIEH 2KV IR Y, £ OIEBO®EFE L ERT
%,
ZhIC KDY, WIEREEEIZ O - AT O NICMEFICELOLNESTL I LzRbVWET D,

(The doctoral course students make report for reviewing their past research activities pursuing in out
of laboratories.

The course aims increasing ability of analyzing, integrating, and summing up the research activities.)

EEE. R651 Study Abroad (Doctor Course) A (E/AVEZE (fHEL) A)
1~20/3~4Q 0-0-1 FEH&FE HEHEB
This course pursues a long term project at foreign universities or research institutes
This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Doctor Course) A, B, C, and D are prepared, according to the total effective work time
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
A DR TR BN TR 7 n =7 FE2ITH5RE TH D,
RELIIRBZDRBEICBNTHEICEDL D Z LIk Y, M Z0 LS8 L & BITEWREF L EnaIa
== a VRENEMKT O LERNET D,
FHFHEBIIC 61T 2 FEHORKFHREBITIG T A, B, C, DD D,
A (1 BAf7) 80 WAL 160 FRERHI A
B (2 BAL) : 160 KFfELL L 320 FFfHIAM
C (4 BAfr) - 320 FEREILA L 480 WA
D (6 Hfi7) : 480 e LA )

EEE. R652 Study Abroad (Doctor Course) B (#E/AEF (L) B)

1~2Q/3~4Q 0-0-2 fB4EHGE HEHEB

This course pursues a long term project at foreign universities or research institutes

This course aims cultivation of wide view and rich communication abilities by conducting research activity

in different environments from Tokyo Tech.



Study Abroad (Doctor Course) A, B, C, and D are prepared, according to the total effective work time.
A (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
(S DR ZEEPAIC BN TRII 7 n V=7 F2{THORA TH S,
ARFLIIRRDLBERICBONTHIEICHED L Z Ik Y, SN EN LSED & & bITAWHEE LB RaIa
=r—va VRN T S 2 AL TS,
FFHEBIIC BT 2 EBORIFREIZISCT A, B, ¢, DAH D,
A (1 HAL) 80 FERELL 1 160 IpfEIA
B (2 BAL) : 160 KFfELL L 320 FFfRIAM
C (4 Bf7r) - 320 FERHILA L 480 WA
D (6 HLAZ) : 480 REfHILL L)

EEE. R653 Study Abroad (Doctor Course) C (/A (L) C)
1~20/3~4Q 0-0-4 HFELFE HEHE
This course pursues a long term project at foreign universities or research institutes
This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Doctor Course) A, B, C, and D are prepared, according to the total effective work time
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
(S DR TEEPIIC BN TR 7 n V=7 F2{THORHEA TH %,
AR LITRRDBREICBOTHIRICHEED S Z LIk, EMENZM ESE L & & BITRWHEHE L EhkaIa
== a VRENEMKT O LERNET D,
BRI 31T 2 B ORRIFRIZISIS U T A, B, C, D23d D,
A (1 HAL) - 80 IpfILA 1 160 Ff ] ATl
B (2 BAfZ) : 160 FEREILLE 320 BERIATH
C (4 BAfr) - 320 FEREILA L 480 BT
D (6 HLfZ) : 480 REfHILL L)

EEE. R654 Study Abroad (Doctor Course) D (A EEF (J§+) D)
1~20/3~4Q 0-0-6 EHFEHFE HEHE
This course pursues a long term project at foreign universities or research institutes
This course aims cultivation of wide view and rich communication abilities by conducting research activity
in different environments from Tokyo Tech.
Study Abroad (Doctor Course) A, B, C, and D are prepared, according to the total effective work time
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours
(S DRI B W TR T e V=27 F2TORE TH D,
ARFLITRRLBERICBNTHIEICHED L Z Ik Y, SN EM LSED & & bITAWHE LS RaIa



=r—va VRENEMKT S EANLT D,
FFREBNC 31T 2 FHOREFEIZIE T T A, B, ¢, DAdH 2D,
A (1 BAAT) ;80 MERILL | 160 BRI i

B (2 Bfi7) : 160 eI LA E 320 eI A

C (4 Hf7) : 320 WRERALL F 480 BRI

D (6 BLAZ) : 480 FEREILL L)

EEE.R661 A ' Z—r o7 ({#+E) A (Internship (Doctor Course) A)
1~2Q/3~4Q 0-0-1 EHE
ERNADOREICBWTEN Ve Y7 NEITORBETH D,
AL TR DERBICRB W TIFZERIEICHD L2 Z L2k v, SMEE 2 LS5 & & HITIRWHEF & B =
Ra=r—va VRN EBRT SRS T D,
FHFHEBIIC 1T 2 FEHORKFHRIEBITIG T A, B, C, DD D,
A (1 HAD) - 80 WFHILL I 160 WA
B (2 BLAZ) : 160 WERILL | 320 FERIAH
C (4 Bfr) - 320 FFfA]LA_E 480 IRFHIAR i
D (6 Hfir) : 480 WLl E
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Doctor Course) A, B, C, D are prepared according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours)

EEE.R662 A > #—> v ({#+) B (Internship (Doctor Course) B)
1~2Q/3~4Q 0-0-2 HEHE
ERNADREICBWTEN e Y27 NE1TORE TH D,
RELIIRZDRBEICBOTHERBICEED D Z &Ik, EMEN 2N LEE D & & BITRWEREF & B o
Ra=r—va VRN EBRT O IR E T D,
FFHEBIIC 1T 2 FEH OREFHRIEITIG T A, B, C, DD D,
A (1 HAD) - 80 WFILL I 160 WA
B (2 HAL) @ 160 FFfE]LL_E 320 IRpHIAR
C (4 Bfr) : 320 FFfA]LA_E 480 IRFMIAR
D (6 Hfir) : 480 WLl L
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Doctor Course) A, B, C, D are prepared according to the total effective work time.
A (1 unit): Longer than 80 hours and less than 160 hours
( 2 units): Longer than 160 hours and less than 320 hours
( 4 units): Longer than 320 hours and less than 480 hours

o O w

( 6 units): Longer than 480 hours)



EEE.R663 A »#— v ({+t) C (Internship (Doctor Course) C)
1~2Q/3~4Q 0-0-4 FREHE
ERNADOREICBWTEN Ve Y27 NEITORBETH D,
RPN TR DEREEICRB W TIFERR ICH#E D 5 Z L I2 L0, HMRE I Z2 M LS5 & & HITAWEE & 8o
Ra=r—vaviNEBlT 5 L BN LT,
MFHEBIICRBIT 2 EBORIFRIEICISCT A, B, ¢ DAH D,
A (LHAZ) o 80 RFILAE 160 FEFHI A
B (2 AL 1 160 KefILA B 320 R AT
C (4 HAZL) 320 WpILAE 480 A
D (6 Hfi7) : 480 FEHILL
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Doctor Course) A, B, C, D are prepared according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours)

EEE.R664 A v % —2 v ({#iE) D (Internship (Doctor Course) D)
1~2Q/3~4Q 0-0-6 IREHE
ERNAOEEICBWTER a7 V2T5RBTH S,
RELIIRZDRBEICBOTHERBICEED D Z &Ik, EMEN 2N LEE 5 & & IRV & B o
Ra=r—vaviENEBLT O L2 AL T D,
BRI 31T 2 e ORRIFRIZISIS U T A, B, C, D23® 5.
A (1L HAD) : 80 KEfEI LA L 160 FFfEIAM
B (2 HAL) @ 160 FFfE]LL_E 320 IRpHIAR
C (4 BLAL) : 320 WERLL | 480 FRREI A
D (6 Hfr) : 480 KEHEILLE
(This course pursues a long term project at companies located in Japan or outside of Japan.
This course aims cultivation of wide view and rich communication abilities by conducting research and
development activity in different environments from Tokyo Tech.
Internship (Doctor Course) A, B, C, D are prepared according to the total effective work time.
A: (1 unit): Longer than 80 hours and less than 160 hours
B: ( 2 units): Longer than 160 hours and less than 320 hours
C: ( 4 units): Longer than 320 hours and less than 480 hours
D: ( 6 units): Longer than 480 hours)

EEE. 7491 BXEFIL¥5%%2S1 (Seminar S1 on Electrical and Electronic Engineering)

1~2Q 0-0—2 #SEHE

FEBENBOIEREZ I - Fial, LD EREREITI,

ZOWFEIZIBNT, FATIFROMAE - o, 7 — 2 WS, fRbr - ST, PR, RIS, &REH), BRERGE
71, WD), BRI, aaSUMERGE, FHRETFE, BRFIER EOME - BHREE & L TOERRNREE DERS%
B %,

REORFRAE T a—AT—7 L, HROERICBIT 2EAEEE F.LETOMHERAT LS LT 5,



ZOERIIMMRRABFTOTERAA TH Y, TNENONFEZED 5720 T T & FEE) Ze@iiik LU E 8
IZESH DT ENRDBND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the
laboratory—based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory—based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7492 EBRE I %5552 F1 (Seminar F1 on Electrical and Electronic Engineering)
3~4Q 0-0-2 IBEHE
FEEHB DT OTMIGREL I - Fia L, LD EREELITO,

ZOMRRICBWT, SEATHEORE - o, 7 — 205, @A - ARl T, BARD, AL, BGH, SRERGE
71, RREEMRIRT]), RET), wmSCUERIE, RhETE, BRTIER O - BI¥EHE & L TORARNREN OEREZ

X%,
KEORFRHABE T —AT—7 &, FROERICB T 2EANEELZ L LT OMAEAE LTS LTV D,
ORI REABTOTERE TH Y, TN ENOMFELED 5720 CTHJ) & ) Zie#iii LU E %0
IR DT ENRDOHND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the
laboratory-based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory-based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7591 BREF T 5552752 (Seminar S2 on Electrical and Electronic Engineering)
1~2Q 0-0-2 {5EHKE
FREBENRBOTWFRREZHIIE - FhEm L, LD EREEEITI,
ZOWFRITIBNT, FEATHIEOMRA - o, 7 — 2 HUS, R - BT, BURD), ANEY), RGN, BUERRGE
71, BEERT), FEF), wmOUVERGE, RETE, BRFIER SO - BREHE & L TORARNZREE) DER%
X%,
KREORKFRABE I —AT—7 &, WROERICBIT HEAEEL L L TOMREEAE L WiHE LT D,
ORI REHEOTERBE THY, TN ENOIEEZED 5720 THM ) & FEL ) & ie#hiy i L OV H %1
WZmb D2 EMNROEND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.

By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such



as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues

language skill, ability to make thesis, discussion method, and presentation method

The two most important education methods in the graduate course are the coursework and the
laboratory—based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory-based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7592 EBREFTFEI2 F2 (Seminar F2 on Electrical and Electronic Engineering)
3~4Q 0-0-2 {REHAB
FREHBDPRO I ERE T HIE - Fhim L, Lo LEREIT I,
ZOWFRITIBNT, SEATHIEOMA - o, T — 2 HUS, BT - BT, B, AlET), G, BRERGE
71, WREERT), FEF), amOCVERKEE, RRRTFE, BRFIER SO - PFE & L TORANREE DER %
X%,
KEOKRFRHRE LT —AT =27 L, WROERICKIT HEAEEL L L TOMEEHAE L MWimE LT D,
ORI REELZEBEOTEBAETHY, TNENOIEEZED 5720~ THM ) & ) 2 ie#hiyds L O H JEH
@D ZENRDBND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the
laboratory-based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory-based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7691 R EF T 55827 S3 (Seminar S3 on Electrical and Electronic Engineering)
1~2Q 0-0-2 $EHHKE
FREBENRBOTFEREZHITE - FhEm L, L O EREEITI,
ZOWFRITIBNT, FEATHIEORRA - o, 7 — 2 HS, fRET - BT, BURD), ANET), REHD, BUERRGE
71, WA, FEF), amOUVERGEE, RETE, BRFIER SO - BHREHE & L TORARNZREE) DERA
X%,
KFEORFFHRBEITT—AT—2 L, ROEKICKIT 2MAEEL RO L TN REBAE LWL LT D,
BRI RERAFTOTERAA TH Y, TN ENONEZHED 5720 TR & FEE ) Zie@iil KO E %N
W@ D2 EMNROHND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the

laboratory-based education, an individual guidance for the researching. This research seminar is a core
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course in the laboratory-based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7692 EERETFTFEZ2F3 (Seminar F3 on Electrical and Electronic Engineering)
3~4Q 0-0-2 IREHE
FREBEDPROIMZERE LI - FEm L, Lo LEREITO,
ZOWFRITIBNT, FEATHIEOMA - o, T — 2 HUS, BRET - Bl TRE, BT, AlET), RGO, BUERGE
71, WEMERT), R, mSCIERGE, RRETFE, BRFIEREOMTE - BARE & L TOEARNRE OESE
2o
KFEORFFHRE T —AT—2 L, WROFERIZKBIT 2EAEEL L L TOMAEEBAELZMmRE LT D,
ORI RELZEBEOTEBATHY, TNENOIEEZED 5720 THM ) & ) 2 Re#hiyds L O H J1H
@D ZENRDBND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the
laboratory-based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory-based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7693 EBXREF T 55%%7 54 (Seminar S4 on Electrical and Electronic Engineering)
1~2Q 0-0-2 ISEHKB
FEEHE DR OT-CHEEMSE - Fim L, FEOLEREEITO,

ZOWRICENT, SATHIROME - DB, 7— o WS, B - GRITE, FIARN, AR, WA, WERE
0, RIS, S, RO, MIETE, BRTUR L OBE - BEE L LCOEANRENOERE

X%,
KEORFRHABE T2 —AT—7 &, FROERICB T 2EAEELZ L LT OMAEAE LTS LT\ D,
COBINIMREHEOTERE TH Y, TNENOMIELHED 572 THJ) & R 2 ieBnvd L O E /)
IZEH DT EnKRDBND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the
laboratory-based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory—based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7694 BXEFL¥#2%°F4 (Seminar F4 on Electrical and Electronic Engineering)
3~4Q 0-0-2 {gEHE

-11 -



TR RO TR 2L - §lim L, O LRREITI,

ZOMRRIZEBWT, SEATHIROME - o, 7 — 2 IS, ST - b, B, AlE), G, SR
71, RRERRRT), FRSD), awSCTRRE, RIRETE, BRTFIER EOMIE - FRHE & L TORANREN OESZ
X5,

REDRAGBE T —AT—2 L, PROERICBIT HMAFRELZPLLETOMREBAELMmEHE LT D,
ZOIEIHIREELBFTOTEMA TH Y, TNENDOHITEELED 5 720 TREPY & F2E ) 2 REBIAY s L OVE FEH)
@D ZENRDOEND,

(This course pursues researching, discussing, summarizing, and making presentation for the special

;%\
FH}

\

research topics permitted by the student’ s academic supervisor.

By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues

language skill, ability to make thesis, discussion method, and presentation method

The two most important education methods in the graduate course are the coursework and the
laboratory—based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory—based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7695 X EF T 55%%7 S5 (Seminar S5 on Electrical and Electronic Engineering)

1~20 0-0-2 IREHE

FREHAENROTMERE L - Fhim L, LD LERBREITI,

ZOWBBITIBNT, FATHRORE - obr, 7—Z WG, i - ST, B, Ak, REt), B8
71, BREMERT), GBI, weOCTERKEE, FETE, BRFER EOM - BR¥EE & L TOERARIEE ) DELR
X%,

AEORERBE LT AT —7 L, HIROREIZB T HEAFELTLETAHREHLBFT 2MfHE LT D
ORI REABTOPTERE TH Y, TN LN L ED 5720 CTHJ) & ) Zie@ii L O E %0
@D ENRDBEND,

(This course pursues researching, discussing, summarizing, and making presentation for the special

;}%\

m

dr R
R A

research topics permitted by the student’ s academic supervisor.

By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues

language skill, ability to make thesis, discussion method, and presentation method

The two most important education methods in the graduate course are the coursework and the
laboratory—based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory-based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. 7696 EXEFIL¥%%F5 (Seminar F5 on Electrical and Electronic Engineering)

3~4Q 0-0-2 IEEHE

FEBENTOTEREZ I - Fial, LD EREREITO,

ZOWFEIZIBNT, FATIFROMAE - o, 7 — 2 WS, fRbr - ST, BED), AlET), &REH), BRERGE
71, FRREfRIRTD), FEFD), WRSCIERIE, FHETIE, BEBETER EOME - BRE & L COERNREOESE
B %,

KEORKFBRABFIZTT—AT—7 L, HROEBRICBIT HEAFEL L LT AMERAEFTL2mIHE LTND

ult
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ZOERIIMMRRABFTOTERAA TH Y, TNENONFEZED 5720 T T & FEE) Ze@iiik LU E 8
IZESH DT ENRDBND,

(This course pursues researching, discussing, summarizing, and making presentation for the special
research topics permitted by the student’ s academic supervisor.
By pursuing course, the students can acquire the basic ability as an researcher and an engineer; such
as survey and analysis of previous works, data collection, method for analysis and evaluation, capacity
of understanding, creativity, ability of design, ability to find issues, ability to solve the issues
language skill, ability to make thesis, discussion method, and presentation method
The two most important education methods in the graduate course are the coursework and the
laboratory—based education, an individual guidance for the researching. This research seminar is a core
course in the laboratory—based education and students are required to increase their power of specialty

and power of execution, actively and spontaneously through their research.)

EEE. C411 Mixed Signal Circuits (77 w2 « F Y% VRHEIK)
4Q 2-0-0 BEFE ME B #HiZ (Matsuzawa Akira)
This course provides knowledge of principle and design for the mixed analog and digital integrated
circuits, such as analog to digital converters, digital to analog converters, delta—sigma modulators
and phase locked loops
The course aims understanding of the operating principle and acquire of the basic knowledge to design
the mixed signal integrated circuits as an advanced electrical circuits

(RBLEIE, A/D ZEH2R, D/A Z2Hds, (iFEFEEILV—>" (PLL) 72 &0, Trha sEigke 7o 2 VR & R L7z
T a7 T REEKICOWT, FOBERE L FEEFHEICOWTES,
FEEZBUT, BRENAETRIEHENTCH LT T s T U X RIEIE OB ERBE A BRE L, MHERZRF N T
LI BT ROV ET D, )

EEE. C441 VLSI T.22%5— (VLSI Technology I)

19 2-0-0 & —#k R Fh B R RE 1

BURHLR A ARIE T2 2 RBUSERFERIEE (VLST) BAFIC W TR L T T L3 & THEETT, £ T VLSI
TR T LodE) LT, BARAYIZI OMOS 4ERRIRIE O, R — VU o 78, PO E By (R, pleistdiy,
Ty F U T OMP BANTE) . AE Y TN, R, w8l T Fam— 2 Hdfr, BRI, Ny v
TTNA AE M, Ny =D, R EERERICERT S Z L 2D E T,

(It is very important to understand the large—scale integrated circuit (VLSI) technology to support
the modern society in the underlying. So in conjunction with VLSI Technology Second, the CMOS integrated
circuit will be dicussed, in particular, scaling techniques, miniaturization technology (exposure
technique, film forming technique, an etching technique, ion—implantation, CMP techniques, etc.), a
memory device technology, sensor technology, actuator technology, interconnect technology, passive

device technology, packaging technology, and others.)

EEE. C442 VLSI Technology II (VLSI ILZ# )

20 2-0-0 EEFEIFE B —# HFTF Masu Kazuya) FHH FEE IR (Wakabayashi Hitoshi) RE 1
(undecided)

(EREERRFHC L E R T NS ZRET Y 7, BT I 2 L— 3, CAD HifiZe 5 ONT 7 ) m V4L RERIK G
WZOWTHERT D, & DITHARMIEE e & O JehnOEMIEEEE O R & RpRE I >V T C 5, TVLST
TH 1) SEBLCGEREITY. )
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EEE. D401 Fundamentals of Electronic Materials (EFWMEERER)

1Q 2-0-0 HAEEZE )1 St #HiZ (Nakagawa Shigeki) BJR ¥ ##HI$ (Sugahara Satoshi)
Properties of electrons in solids are the basis of all the electronic materials and electron devices
This lecture provides fundamental treatment to understand the electron’s behaviors in solids based on
the solid state physics

Beginning with a brief review of fundamental quantum mechanics, some perturbation theories will be
lectured to understand electron states in various potentials where the analytical solution of Schrodinger
equation is hard to be obtained

In order to treat electrons in solids, the electrons should be regarded as waves. We will see that carrier
electrons can be treated as waves which propagate in the solids, and which cause scattering and
diffraction. Furthermore, it is recognized that an energy band will be formed if a periodic perturbation
potential is applied to nearly free electron model, which is the basis to treat carrier electrons in
metals and semiconductors

More precise band calculations based on the Bloch’ s theorem and tight binding approximation will be
lectured in order to understand more specific band structure of the important crystals, such as diamond
zinc-blend crystals. Precise discussion about electron states in k—space in the band structures will
be given to understand the electron properties in such crystals Furthermore, the relationship between
band structures and space symmetries will be lectured to apply space group theory to calculations and
understanding of the band structures.

(EATOE P RTHWEIT, RTOEFHE - BT ZAOEERBOIEH L 70D, %@fﬁﬁep@t VI
R PEGR O PR AN AT R T %, Ak TIXE ARG OB L 72 2 EF OEEFT TORL B A ?”%)af
*@ﬂta)ﬁg wiERT D,

FETHRDIZ #%ﬁ%@ﬁéﬁéﬁ%ﬁﬁﬁ L. FEMEIRROHMHER R TOEERm A4 18 U THRITIEDFIZ S WART v LIRR
Lo B DEF DT MRS 5,

Ifﬂit{j@aa%%uﬂiﬁ‘éf_&)@/&@]k L COBRFVICER L, BEES TOMM - BELCETBIG 2 BiE 5,
SOOI, BEPERTTOX Y U 7 EFOEMBEL 22 AREFET VICHREABART oy LMD > 7256
DT FILF—\2 ROAERKZ BT 5,

Ty REOBIRICES S ZRAF =N ROFERLH A AL T 4 U TIEICES S ZRAF =2 R d
PR 2 TR . FARR 72 5’°4’ YEY MESY 7 7 Ly g E N — A L D8R0 F‘i‘%iﬂjO)Ei%ﬂifﬁE%

FHARE ROMRZATUV, k ZH TOEFIRBIZOWTOREREIERD D, S DI/ RIS ZE /M O PRI
BRERNRSH D Z & %:fjﬂﬁqz L. BEmICES <Ny S O BRI T, )

EEE. D411 Semiconductor Physics (B {RHiEzR)
2Q0 2-0-0 f4FEKEE UM B #dR (Yamada Akira)

(FHICB T 2EEMEOEREET —~v ThHEXUBRE, N2 FEEIC LT, K VEVGEBLE BIEd, RYICHE
ROBLKLEEFEHT L0, FITHFE L N 7 NER - IERZ AV < Ok R 6EH L, &
L & YRR O BAMR, FEFNRERNS T 2 B A TRD 5, IRIZ, FETHE Loy MEEZ s G Rmn /e i
0 CHEIRT 5 Fika %5, E ., BN ERZ AT 2R #0E & BHCBRT 5 2 Lo DA L it &
DREZTRD Do ;R TEDEFT A A DRI LI IR ERAT n 51T LT N FRIOREE J5,

- ()luj’oJIUE}LEE()ILi))zEJ_ I cE L LETES )

EEE. D421 A4 A—T 74 #t (Imaging Materials)

30 2-0-0 fREF M T
HHENCB T 24 A= 7 (IFRO AR - BgL) OMEHEEREIL, B A= TT A 2L L
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FICEFEEBINZBNCHY , KRERZREFEERE L L THO O AL ERME 2 I BT 5. Ak

LR B O BRI IRFE L LT, EATEIERES X v U T AR EER R T D, KA AT T TS
2 (BTEEHE, ABEL AERNTZ L URAZRYE) IZBWTED L) AR EMEIRZEE LWhEZDOT AN
A ADBFEX VRS 5.
BRI R EOFE RV LTV DA, HRENICRIT S MEREIIM) 2R 0, ABEREZME S 27290
WZiEA A= 7 (EROFHAL - Bifg{b) DUHATHD Z ERHT D, KERTIE, TOAN AT T TS
ATHOSN L BOGER, B & U CREREBEAR & 70 5 ARSI E R 2 Y Th. AE
BAEHIER SRR & LTS Y a g EOERIPEHI L ANE D DD, T30 2L LT% S DM i
729 2 L TEFFHREOUARR SICEMNICRI S TV D izl 1 5.

(This course focuses on organic semiconductor materials as large—area thin film semiconductors for
imaging devices. Topics include the electrical properties of organic semiconductors i. e., electric
conduction, carrier transport, and photo carrier generation in organic materials. The course enables
students to understand how to choice the suitable materials for imaging devices such as xerography,
organic light emitting diode, organic transistor, and organic thin film solar cell.

Much information flows in our life, today. In this course, at first, we discuss What is information?
and imaging process and devices are necessary for human to recognize the information. The large—area
thin film semiconductors are required for imaging devices such photoreceptor of laser printer, active
matrix display, and organic light emitting diode. Electrical quality of organic materials is worse than
that of inorganic materials such as silicon, however, the organic materials have some advantages, in

fact, organic semiconductors are used as photoreceptor of xerography.)

EEE. D431 >t & #EE## 1 (Fundamentals of Light and Matter I)

1Q 2-0-0 #RJI ¥EKER B =R HkER B ﬁ*ﬁé% BE HBR

BRECOISAYBLEEEOMEEZ B 2722 12Hh2 0, HBEOEBPEL L THIZOT TEBILEDH D, 5 HDIE
WAL % 3 2 D RBFO By 2 EE L E T,

AEFIT, ERAEEWE BRI . BT (V) | MR CRRA) L TS ET, BRI EWE
BRI Tix. WEPONOEM, JEITR, R, XOFEBECIEH, 2R L. 7 7 A AIER I O T
DNWTHEWNET, /o, WHEOMEZFHRD DI A KR EEOGHFOERIONWTHERBEZITVET, &1
SR (BHER) Tk, BRSO R ATV, BHE FEIC L o e RESC 2 B — L v MREEOME & 7R~
£, £70. WEHOEAKRESE TH RO 3 LX —Hik & HLEfAESE - A OREFO, HFES
OFRAIZEE 9, 512, L—FRIEOEBICOVWTHMNE 3, Wil (R <, BEEo=xL
F—NU RORKZH#E L, BERICBIT 20N, &7 A XR, Bt - ZHT A AOFBEZZENET,
ZOMRIL, BRETREBEIE T2 —ABLIPERE TR IA T V=TV 7 a—ADFEEZBELTNE
TH R ’%75)&)611430):1~7\0>%$® a%%@(ﬂbiff if:‘ ‘%27%— —ZhlfE DL

WV R [a, St E B 1Ib, e WEREER 1l 2 ZHTEOBRAITIT., A#EATHL T
NEE LU,

(Fundamentals of optics and optical properties of matters are lectured for the students who majors in
electronics and applied physics. It is also open for the students in other departments who are interested
in the optics and optical properties of matters. The lecture is divided into three parts: (a)
electromagnetic wave and matter by Prof. Kajikawa (b) fundamentals of quantum optics by Prof. Ito and
(¢c) fundamentals of optical properties of condensed matters by Prof. Munekata. In (a), the students
learn light propagation in a matter, refractive index, polarization, light reflection and refraction,
optical waveguide, optical fiber and spectroscopy. In (b), we quantize electric magnetic fields and
examine photon number states and coherent states using an operator method. Then, we learn the relation

between atomic energy structures and orbital and spin angular momenta, and solve selection rules on
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optical transitions. We also learn the fundamentals of laser oscillation. In (c), students will learn
the qualitative origin of energy bands in solids, together with fundamental concept of absorption of
light in solids, quantum size effect, and light emitters / detectors

This lecture is for the students in Department of Electrical and Electronic Engineering. The students
belonging to other courses are also recommended to have this lecture who are going to learn Fundamentals

of Light and Matter Ila, IIb and Ilc.)

EEE. D441 X b L —YT.% (Information Storage Engineering)

4Q 2-0-0 RE 1

ANDMIIANEZ L2 DEWBEE - =7 e =7 ZAEMICLY, A ML —VICE RN KRRy 77— %
IR L. Bx It SRR OfRR A~ ORI T 5 Z L M FREIC R 572, ZAUT LV, ToT(Internet of Things) 73
o7 4 VHANARORRPERR L, £/ 02D 3 b~ —E AR RERMEICINZ T ¢ 2 2 Lt Offh
EAEBEHINTE TWD, EVRARLHEDBIICE L >2H 20, Fiiz 2RI T &2 & 2 20 il
WT RV TN D, FKERTIEIINO DB Z L Z DA b L —VHIFIZOWTH S,

AERIIT 4 PH NV AT DIIBIT HHEHRA P L— VAR E L, £ 2 THEM S o BAGELE:, it Of
e, AL, AREBISHR EE2ETy) R EDEZIAL - FH LEMERE, STREUE, v 7 iins T
AATTUAREDT 7 ANAE Y AT MMBT 2 EMHFROERZ BN L T 5, ERLEELZBL T, Zh
O OEIN, BFEICIT DRI, HRIBEHT IR AED | WA S THEETEL 7 n— VA E LTD
W 2T %,

(Various big data, being stored in the information storage, can be analysed and used to provide solutions
for solving social issues and values through ICT (information and communication technology) and
electronics technology which support human intellectual creativity. The age of IoT (Internet of Things)
and digital society has come. As services grow from things to events, and value to digital society is
becoming an important factor alongside economic value. Business and society is being dramatically changed
and we need to reconsider what issues to address.

This course focuses on the information storage technologies supporting IoT and digital society. Topics
include the read/write operation principle and the head and medium technologies in the magnetic disk
and tape recording, the optical recording (eg, the magneto—optical, the phase—change, and the organic
dye optical recording) technologies, and the storage systems such as the disk array. By combining lectures
and exercises, the course enables students to understand and acquire the fundamentals of information
storage technologies and industries, the research and development systems in companies, and the literacy

necessary for global human resources who can succeed in the world.)

EEE. D451 Bipolar Transistors and Compound Semiconductor Devices (XS4 R—F T P2 & LibE&ptE
1£)

1Q 2-0-0 EAEFE 54 K%z #HiF (Miyamoto Yasuyuki)

This lecture describes how to design the structure of bipolar transistor, which has good current
drivability, by explanation of each layer for electron devices properties at first. Then, figures of
merit for high speed application are described with modeling for circuits. In last part, compound
semiconductor which has superior property as electron devices are discussed. After explanation of
physical property, transistors which are used in cell-phones, such as HEMT and HBT are described. Finally
compound semiconductor power devices and I11-V MOSFETs are described as prospective devices

Target of this lecture is learning of numerical evaluation of physical phenomena in electron devices
by using bipolar devices which has longest history as transistors with matured techniques. As lectures

of graduate school, exhaustive learning of device s knowledge (as level of authority of the field) is
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aimed. In compound semiconductor, similar method is applied

(KHEFRTIE, BEENNICBWTERTWD L SN R =T F T UV AZIZONT, FEOFRENRED L 572
BRI T 2 5 & @R ORI 2T U o V&R 2 OD1TR 9, DO T, v U 3 AT 2 ekt
RO EMHERIZONT, ZOWBRMEE A 7~ L7 T, HBT, HEMT 72 & OBUEEH RS /2 I T
5T PALZEBRAL, SLICABRIFENTO LA EERIC KL /3T —F /34 2 MOSFET 225\ TH
Pt 5,
HWELTE, P72 ZOPTRORWVELZFL, AL S5OH 0B THL A HRN—F F T PRI
BWTC, Hix RWBEBGOT A APFEA~OEBIONT, TORAFIEEZZSZETHY, RERH#ERTHD
Db, TELRTHHEZMEEL TOE (TROLHEME L VLOAOET) 2 BELTW5, LW+
BRIZBWNT S, FROFEL L > TEATNL, )

EEE.D461 F 7 b7 hu=2 R (Optoelectronics)

3Q 2-0-0 HA FHZ HER

AR, LWEIE TRl HEMOIEZHRARNIEA Y AT MCHW LS, LED R —He Lo
al e L7724 5.

AFEROND DLW, FEEFET A 2d OB 2 0L 720 EDOSHRRET /N1 A, JPE « Fetk - F¥ida
FEILTHD. BTN RPN, FNT A AOFEH, FEEOKRE, FHT A RTBT 2060, v
— VORI, STy - IREERE - B EORRE, MERCRUEILR E DT SN ARERIE, ST NA AD
R &, BRI AR A S L & BT, FEBERSHT A A - VAT AOSIREIN & 5. KERICEWNT,
FHRRITRT 28R DN - EREMMELIT AR, L7 hr=2 R LW IsiER TN D FEET A
A& RV, K OFEMICEAET 5.

( This lecture focuses mainly on the details of the light emitting devices including light emitting
diode and laser diode which are important for photonic application systems, such as optical communication
and optical sensing
The aim of this lecture is to learn the principles and characteristics of the semiconductor
light-emitting—devices and related photonic active devices, such as light modulator. The type of
light—emitting devices, the light emission mechanism, light propagation in light emitting devices, lasing
conditions, static characteristics of light output, temperature characteristics, and efficiency,
materials and fabrication process of photonic devices, dynamic characteristics of light—emitting devices
will be lectured. In addition, recent and advanced photonic devices which will be important in the photonic
applications will be introduced
In this lecture, the detail and practical knowledge of the photonic devices studied in undergraduate
lectures of Optical and Electromagnetic Property in Semiconductors, Photonic Devices, and

Opto—electronics will be understood.)

EEE. D481 /XU —F XA A#%#% (Advanced Power Semiconductor Devices)
20 2-0-0 RE 1
BREBHESCHE TR A=A DEH SN TN RT —F 3 R (BHHPERT S 2) ORES, BhER
B, BIEOMESREOREEZMHT D, U —F 31 AL, BEV~ET VOREME & BIERAEZHR S OTH D
P, BN B AE YR CPU LY b BB CENE L T 5, Z OBIRIC LI 22 BN CHMZRE 2 5 2T
Do SHIINT =T NNA ZBAFICI T DRIBEDOI R, R OEF Z KD E TR LTIZ,

(This course covers an outline of the history, the theory, current problems of power devices. The power
device, which treats high withstand voltage and a destruction limit of several hundreds V = several
thousands V, works by the mechanism that is unexpectedly simpler than memory and a CPU. We introduce

a basic, simple way of thinking necessary for the understanding. In this lecture, We would show the
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discovery of the problem in the power device development, an example of the solution.)

EEE. G401 ZnAYTEMEBIRDIEH & %% (Utilization of Intelligent Information Resources and Patents)

19 1-0-0 RE 1

KHERTIE, T, EEOUIIERRIEENC I T 2 RFFFONME ST 5 JORES) 25 L. Rt D b Rraf ek
WZED O E T D, WIZ, AL ITHINET A 77 Lflx OBEFROF-RMAEDETHDH Z & &
B L. FFar s pE2e ORI MME, Frlite, A TH L Z L2l 2, £, B HU. SMNERFFZ OV T
A L7c BT, SOICRFFHBOBICSHE L 2 5 ME, BRRREOESTORS » ML, bl
FEZITBNT M T ) AMMIZRs 2 2R,

201 44 =~ YUE RIS - PAHME R OS] (R 2 6 2 8 4 0 47%) 1%, JRIR - KEF#lK O %]
EN—AL LoD, TRAKT, FELEDZ/ —VVRICEHME SE, HOREEL (NF) 27— rii
WRRESE XA A=7FMH] THD, $7bb, Fif (patent) 1%, GIEMHSBALRHEHMEFETHY
BEDORMER S ZELAT D, KR TIE, DR b EERITHENT DM o< ) AS CGEE e
SIRE L) L nTooic, TESITEIL D) EARRRA v M, (EESEIAITERREE L) B8R T&iEZk
EHl) L BITHRT D, o, FELED/ — UV (FAK) OFflNG, EEEWHZ R ERED TR
OV THESILZzRLWVWET D,

(This course focuses on the positioning and influence of the patent system in the Research and Development
activities of enterprises in the society, and a series of flows from the filing of a patent application
to the registration of the patent corresponding thereto.

This course aims at making an introduction to a patent system-relating career, which is useful for a
career in practical enterprise

Topics include: explaining that an invention is a technical idea, and is produced from a novel combination
of various kinds of elements; explaining that the requirements for patent include industrial
applicability, novelty and inventive step; explaining the employee’ s invention system, and patent systems
of foreign countries; explaining points for making a proposal of invention, and a specification for filing
a patent application; A first special topic includes a short history of Japanese Patent No. 2 628 404,
concerning Mr. Shuji Nakamura’s invention relating to a blue light—emitting diode (LED), which is based
on preceding inventions of Mr. Akasaki and Mr. Amano. Mr. Nakamura s invention in itself is a pioneer
invention, which not only actually causes the R&D of the blue LED to be directly connected to the Nobel
Prize in Physics in 2014, but also causes a certain enterprise (which once employed Mr. Nakamura) to
achieve a rapid growth to a global enterprise. That is, the patent system is a very influential tool
for legally making a monopoly of a market, and it sometimes governs ups and downs of an enterprise
Specifically, this course focuses on fundamental points of the patent system, which are immediately useful
for building a patent-relating career (i.e., an inventor, a staff in an intellectual property division,
or a patent attorney) in a practical enterprise. The fundamental points include minimum legal
explanation but include abundant topics in practical enterprise. This also focuses on an insight for

discerning an important invention.)

EEE. G411 BXHET Y /LI 21— 3 (Electrical Modeling and Simulation)

19 2-0-0 #E B 2R LHE B R FH H— B

TNA ARV AT LAOWE EEBEOMBILTHIET V7 EZOETNAERANTE Y I 2 L—1 3 VTR S
OB EM CTH D, AR HITERJE - LFACBITH2REN 0 TH D, ERR, BRI, E MBI
HEFNFEE I 2L —2 g VEIFERV LS,

AR E CIXERETAFIEL Y I 2 b—v 3 VEIRORIEZ F 57217 T <, MATLAB EZHW\Wer v/ J A
ZHOERT 52 & T, BT, BRI, EERDIETREOmRMATEN L CEEOMREA R iz HI2o
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F5Z LN ET D,

(Modeling which is an abstraction of the action and the construction in devices and systems and the
simulation using the models are the basic of science and technology. This course deals the modeling and
the simulation technologies on electro—magnetic field, electronic circuits, and electronic materials
This course aims to acquire the ability to solve the actual problems by applying the knowledge in
electromagnetism, solid-state physics, and electronic circuits with programming of MATALB, as well as

studying the principles of modeling and the simulation.)

EEE. P401 Electric Power and Motor Drive System Analysis (/) « B X T AEWT)

2Q 2-0-0 fB4FICEE RE  ZEMA #EHER (Fujita Hideaki)

This lecture is focused on analysis of electric power systems and motor drive systems, and on their
applications. It includes the p—q theory in three-phase circuits, and the instantaneous active and
reactive power defined by the theory, as well as d—q transformation for ac motors. In addition, it presents
the so—called vector control or filed-oriented control for induction and synchronous motors
(KEBFZOBRINT, B AT L EEWS AT LOMBMNT EHIHOFLEZHBET L2 1lH 5, £7, BRRFEYE
NG OWTHERL L, FEARZRE ) AT LOFRE)) L BE ) 2 BR$ 5 & & bIo, B RS 1%
TS, RIS, JEIEARH S —ARRTE— % OFMER O BEL#ER L, £ O FiE LRI FEL RS 2, 2
NozZELT, BHIVAT LEEKI AT LOMMREIRD D & & HIZ, Fo 2R - 2 27 LT LT HIITSe
O iEz HE HTRED ZERT D, )

EEE. P411 Advanced Course of Power Electronics (/NU—=x L 7 hu=27 Z¥5H)
30 2-0-0 MAEYEE HEE 59 IS (Fujita Hideaki) #HJE 3R HE#IZ (Hagiwara Makoto)
This course presents analysis and control methods of power electronics circuits converting and
controlling of electric power by using semiconductor switching power devices. It deals with switching
transitions in MOSFETs and IGBTs, commutation in voltage—source bridge converters, voltage and current
feedback control, applications to grid—connected converters, various grid—connection converters and
related emerging technologies
Analysis of power electronics circuit has to consider transient response in a very wide range of time
scale from a utility grid period of 20 milli seconds to a switching transition of several hundred nano
seconds. Although recent computers have a high calculation performance, a lot of computation would be
required to analyze the dynamic response in a long duration with a quire small time step. This course
introduce s some analysis and modeling methods to solve the dynamic response of the power electronics
converters effectively. These methods are also valuable for controlling these converters. Student are
expected to study these fundamental methods as well as their applications to various other practical
problems.

(KFEF TIE, AU =R T A X0 EHHIEAZAT 5 BIILBE O Tk L G T EE#ERT 5,
MOSFET & IGBT 72 KD AA v F > J#hfE, BERABGEOEMRIE, BT «— NNy 7H#EEBET — A
> 7 i, RHOHERE LRI~ DIGH, T4 ORHOHERE SRR L OBES 2 B OB 2 B % 5,
Rz, "U—xz L7 bn=27 2T, 20 S UBRBREOEREAINNSEET / BOAL v F U ZEEET, K
HPHD X A DA — )V OBERGEROE D, FBAO 2L Ea—Z TEE L LTIV DR, 20 XkH7%ea 1 LR
=V BIRVIEEBIG & £ O F FME< OIFWRRFHREEEZLEL L, BIENTIERY, AERTIE, fEx O
BT DL T, DRI Y—2 L7 b= 2R OEIEL T T& 5 2 L and, ik, il
ZITO ECHAMRET VT OFIETHH D, AN - filH 27 SR T, ol ~DIGHTE 52
EEFATERLYY, )
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EEE. P421 Advanced Electric Power Engineering (%71 L Z2%:ER)
10 2-0-0 fEEHIFE LF #Hth #¥E (Nanahara Toshiya) fRE
This course focuses on the-state—of-the—art technologies (hardware and software technologies) in an
electric power system, Topics include technologies for power generation (thermal and nuclear), power
apparatus, power system operation and control, power system protection, DC transmission, communication
for a power system and smart grid

(REZETIX, BHIVATAOERHON— Ry =T « V7 My = THFICOWCGERT 5, BB, k) -
JF- 106, sAEMKG e OB (SEESINEZET) , BARKOEM - fil#, RHiRE, EEE
BAOHBEEN, 2A~— 17Uy FREOBNHIITEIT D RFOHEIT OV TR 2, )

EEE. P451 Plasma Engineering (FF9 X=T%)
1Q 2-0-0 MAELEE RIFE I HEHIZ (Akatsuka Hiroshi) WEF RE #Zd$ (Okino Akitoshi)
Plasma is electrlcally neutral ionized gas consisting of electrons and ions.. Plasma plays an important
role in modern engineering. Theory and concepts dealing with the plasma, are fairly common to the
electrical and electronic engineering
In this lecture, students will learn from the basics of plasma physics, plasma generation, measurement
to industrial applications of plasma.
It includes excitation and ionization, motion of charged particles in electromagnetic fields, plasma
as particles, plasma as fluid, collision and transportation, confinement of plasma, wave in the plasma,
and plasma measurement.

(BT LA A rnbiEkIn, BRMICTHRERMKAETH L7 7 XA~iE, BIRO TR W THERESE| 2 ]
ZLTWg., 77 X2 W05 Mim LB 2 5%, BERE T LFEORWEIZ Dz > Tl b DR 0.
KR T, 77 AW OREENS, 77 XA~ 054, FHI, mm&kwl%%@ﬁif %t&*% G152
KNI T D R OER), 77 A~ ORI KV, 7T A~ OFRRIE Y v, #5E L @ikHg, 77
A<D LAY, 77 A~hoWs), 77 X<itll, 77 XA~DISHE%5. )

EEE. P461 Pulsed Power Technology (/LA RD—T.2)

30 2-0-0 fE4FEIEGE KM ME— #d% (Yasuoka Koichi) /PN A #Af (Takeuchi Nozomi)

This lecture provides the generation, diagnostics, and applications of high power electrical pulses

A wide range of pulsed power technology will be discussed, including fundamental as well as advanced

concept. Topics covered are high-voltage generators, energy storage devices and circuits, high power

switches, pulse forming networks, pulse forming lines, magnhetic pulse compression circuits, and the

electromagnetic and optical diagnostics of pulsed power systems. Applications of pulsed power technology

for lasers, non—thermal plasma, and environmental and medical applications will be discussed. Students

are required to simulate typical pulsed power circuits and gas breakdown.

The students will comprehensively understand pulsed power technologies, which have been widely used in

industry, through the generation, diagnostics, and applications of high power electrical pulses
(ZOERITEELERES) IV AT —DFEAE JE LIS Z W FEHE) & I S bn £ TIREIPH D /1 2%
U—HIRERBNT Do 7SIV ANT =2 AT LB L OE MR DA & LT, mEERAER, i*/lx%"“—

w AL EEE, SELEREBRAA v F . 2V RTBRRR Y U =7 7OV ZJERRRES . 5L A JEAE IR

RN - LRI, B & o — L RET 2B 5, IGAFE LT, V*%\#ﬁ¥@7727\ﬁﬁ'ﬁﬁ

ISHERNT D, £io. i EIIREA ROV 280 — A8 L OKIE B OB R 21T 9 .
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EEE. S401 Advanced Electromagnetic Waves (EBREIEZFEER)

1Q 2-0-0 fEEIHEEE Bl B8 ### Hirokawa Jiro)

This course focuses on direct solution to Maxwell’s equation, diffraction and scattering of
electromagnetic wave and antennas. Topics include the derivation and the interpretation of solution to
wave equation, field equivalent theorem, scattering in cylindrical coordinate system and its
interpretation, antenna parameters and operating principle of basic antennas. By combing lectures and
reports, the course enables students to understand acquire the analysis methods of electromagnetic wave
and their interpretations and the operating mechanisms of various antennas.

The course follows electricity and magnetism, electromagnetic fields and waves and waveguide engineering
and gives deep interpretations on radiation and scattering of electromagnetic waves and antenna
operations and is followed by advanced courses such as guided waveguide circuit theory, electrical
modelling and simulations and RF measurement engineering.

(KR TIE, ~7 20 = VO HRAOEEMRE, BB OB - BEBI%, 77 T 280, WERAofM
DIEH &R X OERA OSMER 2 L, T, MEBER TOMELE ZDREH >, 6L, 7
T IO R T A =2 RHARNRT T T OBERH AT 5, #ERE VAR — PR ERIGHAG DY T, B
SN Ik & BIRPR, &Y o7 T OUERME A #ER T 5,

R R I, ERARSE, BN LY, S TR ORE AT T, SO, BELCRET 2 ROWIERE 52,
FZOIEAE LTOANWART T F OFIFREIC OV TR T 5, i EIEKG, BRMET Vv /ey Ia
=3 v, @ARE EORBNBEREAR B OmELRR BICEEL TV, )

EEE. S411 Guided Wave Circuit Theory (EJ[EIEFH)
30 2-0-0 MBEFHERE AR IR Hik (Mizumoto Tetsuya)
This lecture describes controlling electromagnetic field. The course together with related graduate major
courses provides subjects necessary for understanding applications of electromagnetic waves.
Microwave, millimeter-wave and lightwave are used for signal transmission, sensing and medical
applications. In these applications, electromagnetic waves are controlled properly to achieve respective
functions. It is effective to use waveguides in efficiently controlling the propagation of
electromagnetic waves.
This lecture focuses on guided wave circuits, that control the transmission of microwave, millimeter
wave and lightwave. Major subjects of the course include the electromagnetic waves propagated in
waveguides used for microwave and millimeter-wave integrated circuits and photonic integrated circuits.
Also, the fundamental theories of controlling electromagnetic wave propagation, such as the coupled mode
equation and the eigen—mode and eigen—excitation, are explained. Some fundamental guided wave circuits,
such as branching and coupling circuits, multi—/demultiplexing circuits for frequency discrimination
and nonreciprocal circuits, are explained in terms of their operation pricinples and designs.
(ZDiEFRIT, ERROMCMHIEICET 2R THY, EXEFa—ADOHERH & & I, BRI % %
TR EL R D, v~ 7 ul, IV, L, @EE s, BRRLE, ke B TS S
TS, ZHHEMEOISHIZHEWTIE, BIIDIE U TERSOGIR A EUNCHE L, PrEoies 8L T
W5, BEAOHIEICEN T, AL EEZER, $2bbERETICERR 2 cksET, fl#EdsZ &
WHBTHS.
R TIE, VB~ A 7 m BRSO OB K OV T 7 A NS BT D B O TR
LT, I=fithetE, E— MREGBIE, FAEMEEICRIT 2ERRORER EL4HNAT 2. 20k, #ads, ok,
JEB ORI K Ol & B RS & L T2 B - 73 as, IRERAEDMaiR T A K- TR DIFANF TR E, AR
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EEE. S451 Wireless Communication Engineering (#ERfE{E L)

20 2-0-0 MBFERFE RO K MHEIR (Sakaguchi Kei)

This course enables students to have basic techniques to design wireless communication systems such as
wireless LANs and cellular systems as in our daily life. By picking up IEEE802. 11a as a representative
of modern wireless communication systems, the lecture gives details about technologies used in the system
such as interference management, diversity combining, and multiplexing. At the end of the course, the
students will be able to understand the design concept, transceiver architecture, role of components,
and specifications of IEEE802.11a wireless LAN.

In the classes, advance knowledge on channel propagation, modulation/demodulation, diversity combining,
error correction coding, adaptive modulation coding, adaptive equalizer, spread spectrum, orthogonal
frequency multiplexing, array signal processing, and MIMO multiplexing are lectured and all of them are
mandatory technologies for modern wireless communication systems.

(ARG TIE, Tz 28 BRSO T 2 M5 LAN ROHEAT EE Al 72 & O IERUEE 2 7 L & iGHd 2 7260 O JEfEm
e LT, EEAER, BESRX, TR, T SRR, ZEAENREEEET S 20k
(ZHERR LAN Td> 25 IEEES02. 1la Z A & U, TOMMBREL, ZHREAN, A7 Atz %E L, Loz b &
(Z TEEE802. 11a fE#R LAN D ESZEMEOM R L O OAAREZFEAIR D .
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EEE. S461 Y@ A7 A (Optical Communication Systems)

4Q 2-0-0 HEZJR T EIR ML T=R BiR R WA Bdg
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HTsZenTEs,
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IRIND, BARET L TSR R BRI T - AR OIS 2O JiBfE DS OIS S UL B AT RE
MEWT, ARTH D,

(The course provides fundamental technologies, such as optical components, modulation/demodulation,
transmission performances, transmission bandwidth due to fiber dispersion, long—haul transmission with
optical amplifiers, multiplexing for large capacity transmission, optical switching, optical
interconnection.

Not only fundamental articles but also the latest reports in International Conferences are referred

The acquired knowledge can be applied to wide area technologies, for example, wireless transmission,
and students can enhance their skill for designing the optical systems.

The knowledges of optical communication systems are based on fundamentals of optical properties of
semiconductors and related materials, electromagnetic field analysis for optical fiber properties, and
simulations using frequency—domain transfer functions for fiber transmission. It is useful to learn

Class Optical Communication Systems in order to understand the application of the fundamental knowledges
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of electronics to not only the optical fiber communication but also other areas.)

EEE. D501 Dielectric Property and Organic Devices (BB - HHET N1 REER)
3Q 2-0-0 EEKE Mt F¥ #EHER (Manaka Takaaki)
This course focuses on the understanding of the dielectric materials and organic devices. Topics include
microscopic origin of the polarization, relationship with macroscopic dielectric constant, dielectric
dispersion, electronic conduction in the dielectrics and the application of the dielectric materials
And also include fundamentals of organic semiconductor, electronic conduction mechanism, and various
organic device applications. The course enables students to understand and acquire the fundamentals of
dielectric materials and devices
Dielectrics are one of the key materials to fabricate electronic devices. Organic semiconductor basically
has a nature of dielectric materials because of low carrier density. Therefore the deep understanding
of the dielectric materials is also necessary to study such state—of—art devices. I hope students have
an interest in the electronic phenomena in various materials.
(R TIE, WE OISV T ORI 2RI B 25 B & OMR, HERFEROEMBIRANE, &
BRPOBEKURE R EORBEN 2 FEHZHHA L, FEEHEOISHFILCMFE BRI OV TES, HV T, Hrin
TNARE LTART N A2 RIF 5 2 & T, ARAEROIEFECEMARE, Al 7 0 U2 7008
L, AHARBEM R & OFFET A ZAOBIEEEIC OV T OB ZED 5,
HERITETFT A AZERT 5 ETRPERVHENTH 223, FEEME L D L SlEN D70, £z,
WHIRDOTNA Z LS E L THIfF SN TO S AREERITE, BRANICHEERNR2MEE 2> T\, BHER
DEKIMEE 2R BT 2 2 LT, SERRMBHIR T 2 BERBRICHOWTHKZFF > TIELYY, )

EEE.D511 Magnetism and Spintronics (R&ME « R 22 TE45)
3Q 2-0-0 #EAEIEEE HJIl XMt % (Nakagawa Shigeki) PHAM NAM HAI #£##% (Pham Namhai)
The magnetic dipole moment of electrons originates from their orbital and spin degrees of freedom. In
magnetism, the macroscopic ordering of magnetic dipole moments is controlled for applications to magnetic
recording. On the other hand, spintronics deals with spin—polarized currents for applications to
magnetic sensors and magnetic random access memory
In this lecture, magnetic and spintronic properties of solids are lectured based on quantum mechanics
and solid state physics. Fundamental theories of magnetism (paramagnetism, ferromagnetism,
antiferromagnetism and ferrimagnetism), and spintronic phenomena (anistropic magnetoresistance, giant
magnetoresistance, tunneling magnetoresistance, spin Hall effect, and spin injection to semiconductors)
will be lectured. Magnetic and spintronic devices (magnetic recording, magnetic sensor, MRAM,
semiconductor spintronic device) will be explained.

(BT OBMKE—A LY MIAECHHENBIAET D, BT TIIBEGLEA~ OIS 78 £ D 7o O RE KRR T 2 il
T2, —FH., AL Fr=7 A TIEE U —=° MRAM ~OJRH O 728 D A BT O il 2 B0 3 5 . AR
TiE, Bfam & EEDPLA S L LT L Ay br =2 AT L GERT 5,
WatE 7 O JEAERES (RTREME, JRIEME. BOREIME, 7 = VEEME) RAE Y hr =27 XTHET HFH/O A B ARFR
BHG (RGMHERSEIDIR., ERBESIERTZIR, bR VBKIETIR, A C U R—AZR, HEE~D 2 Y
PEANE) 2R, 2D OIS TH DGR, B P — MRAM, A TP RZ R EITONTE
W45, )

EEE. D521 SetetEArEHEEa (Advanced Materials in Information Technologies)

40 2-0-0 RE 1
AFZTIT, HHROLE., TH, 2R, EZITI LD & T2 RERFIRO TR TR b b @ E R EEE b
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DIHER IR A B KO B O TS SRIEN T —FHE, TUINNAT AV =y N Y U B
RADET 4 A7 BFEE, AT 4 AT LA BLOHERE EL ICHWDEMZIY LT 205 OREFREBLD
HARA L GREL DB 2 S, T A AOFEE & BT TR T 5,

B LS ElE B L T 2BUMER IO T, FFROAT, RfFE HACEBNTH B0V L TW D IE MR
FEEBE 2 RIZ L TV D, AR T LRSS E R L7 BatdEs s S ONBHETE sibr B O B 3E 61l 2
B THBILFEORMBEN DI L, FREEE O M T AN ZADRBEBERT 22 AL T 5, 4 A—
P 7RPEF(EEE. DA21) L B OE TR Z D DR EE LU,

(The explanation will be done about the materials for a silver halide photography, a digital camera,

an ink—jet print, an optical disk, an electrographic system, a liquid crystal display, and an organic
electroluminescence devices. And the student will understand the material function about memory of the
information, conversion, and display, and an advanced organic material having a high function in various
information technology. This course will include the connection between the material structure and the
functions, and the thinking way of the design.
The materials for information play important roles in information society. Students will understand the
information system material and the development history, catch up the chemical material knowledge, and
understand fundamental using the example of imaging materials. Students should attend a lecture, Imaging
materials (EEE. D421).)

EEE. D531 Y& #E Ems%Ma (Fundamentals of Light and Matter IIa)
20 1-0-0 {HEE 1RE HEER
BB D7 v T 4 T Th LG F LR FOEEEZH >, £79 WHEHICHE S LI ESImRF1Z K
DHDGDFEET DN TIERD, RIT, 6 L2V THREBEIRIICE T 2 =3 x vy v Mt LT/ HED
JFAE LT Ch 2R S 623 U, BRI 28 % 7o = fRee 2 A 3 208 e R oM ZE 2 =4, &
DIT, e L WEOFEARR MR AENEN & LU CTESBIG A EEH 248000, BEATAZ W TR 7oy A TR E
<o BRI, PR FICKIET 2FBED N2 RD, L—F—HE2 PO TRUEEFE2BIRRICAAIL N7 v 715
TEERITT D
U= =D X5 225 HOtiZETRAUC L > THRER LD /NS RZEMICED D 2 ENTERWnid, 7/ A7
— /L CONDIEIREE T -7z, BEFTRFOFTHIIIEM LW T EREIZRAET 2IE#E LB LETH
Do —J7. EEE CTEGER) L TV D 72O EREERHIZR EAR AR TH o TR & L— Y —mEIT 5 5B
HEN, F—X T A val A VBRI LD LT D —VVEITES EEPRWS DB RSN TE T, RIAT
. 7T RAF o 7RT baFabty Nl EFarta—T7 4 U 7ICEET DM R~DISHBITOIL TN D, K
WETIL, SROBENSHIFINDG T ) 74 b= AT AT 4 =7 AT/ B A 24 5,
(This course addresses Near-Field Optics and Atom Optics that are frontier optical sciences. First,
we learn the occurrence of light by electric dipoles induced in materials. Second, we study evanescent
light that decays exponentially without propagation and near—field light that is localized in a nanometric
region, and review a scanning near—-field optical microscope with a spatial resolution beyond the
diffraction limit. Third, we consider the electric dipole interaction between light and matter and derive
the optical Bloch equation with density matrices. Finally, we solve two kinds of forces of light on atoms
and describe the laser cooling and trapping of atoms with laser light.
Since the propagative light like a laser beam cannot be focused on a space smaller than a half wavelength
due to the diffraction limit, it was difficult to apply light to nano—scale sciences. In order to overcome
the diffraction limit, near—field light that keeps staying on a material surface is utilized. Meanwhile,
laser cooling of gaseous atoms that move at high speed was developed and the many works have won the
Nobel prize including the Bose-Einstein condensation. The cold atoms are applied to studies on the quantum

computing such as atom chips and qubits these days. This course cultivates the fundamental knowledges
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required for nano photonics and atom photonics.)

EEE. D532 Fundamentals of Light and Matter IIb (% & #EERERIIb)

20 1-0-0 BEEFE RH HEAR iR (Munekata Hiro)

In order to carry out fundamental research on novel electronic, optical, and magnetic materials and
devices, one has to understand the behavior of electrons in solids. This class aims at learning wave—1like
aspect of electrons in crystals, excitation of solids with high— (optical) frequency electromagnetic
waves, and resultant optical properties of solids. Energy bands in the most advanced materials, in
particular low dimension systems, will also be reviewed.

BT - - ERAEE L 731 R E?H‘éﬁﬁ**ﬁ%%ﬁ5t TIEEARF D E T DI D F O BRARIT R 7
B, AGEFR TIE, T OB OBRER 2222 4 T, mﬂ/EZ OEZER)) DOBEBEET & - THEER &
I S, ZORER, ED XD IR 7§>1£L/Zo75 TS, WM EIO T L — N B ORRITIRIR T
F, ZOWTHL D, )

EEE. D533 Y. & #MEEMFM I c (Fundamentals of Light and Matter IIc)

2Q 1-0-0 #HEAFHFE B AR HdR

~ v 7 20 2O E S &I, OB, A, BITICOWTHES, £, WHONLHAISE ORI L 72 % )8
PrERIZHONT, TOEMRRE LOME MG 28RS 5 2 L2 AL LTVET, S 5T, ERLEAR,
RES T AT AZIT VT MIOWTHIRL, 5 HDF ) 7 b= 2% iR+ 2 1 C O 72 5mak 4 2%
WEY,

AIRFEL, L MBS | CTHEERSNTENEDOBMREZARE LTWET, ZOREDBRELZHRE L 328, &£
ATIEHY ¥ A,

(The students study light propagation, reflection and refraction on the basis of Maxwell equation. The
students also study refractive indexes of matters from microscopic and macroscopic points of view. In
addition, topics of nonlinear optics, surface plasmons and metamaterials are lectured for understanding
nanophotonics.

This lecture is for the students who have studied Fundamentals of Light and Matter I or have equivalent

knowledge. Students are encouraged to have taken the course Fundamentals of Light and Matter I.)

EEE. D541 436l EsE L BBl (Fundamental of spectroscopic measurements and its development)

30 1-0-0 Rh AKX HE

Gy NEHEER O 72 0 OJFRBL O BfE & AF R AR ORI 2TV E

(Work principles of various optical measurements will be reviewed, together with the introduction of

frontiers of optical research )

EEE. D551 /1§15 /S A (Nano-Structure Devices)

4Q 2-0-0 D IEW HEHER

[EAHRE T /A A DRI L 70 2T m S N O/ P OB IREE, ik, A HICBT 2 Mtk

MEFHAMBL L7212, 20T A ARERIE R OGREHRIC OV CRIR 3 5.

BARMIZIE, 2 ROCEF T ARCHIHIEE 1T 230 AT ¢ v 758, HELEME, o roviis, HEiRs,
A MR, HEBTOMEMERL EOH L WIBEBL &G LI T S A ZZOW T Hikil 3 5.
(Nano-Structure device focuses on the topics of solid state physics in nanostructures for further

understandings of advanced semiconductor devices based on the fundamental of solid state physics. Topics
include formation of heterojunction, band profiles of heterostructure, Density of states of

nanostructures, Electron transport and scattering mechanisms in nanostructures, Electron—photon
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interaction, spin transport, coulomb blockade, quantum computing. )

EEE. D561 Terahertz Devices and Systems (T T ~LVYFNRA R « AT A)

40 2-0-0 EBEIEFE W ITHE #ZEIZ (Kawano Yukio)

T T (THz) BARFEBUE, JEERS O Ml ERIEE . B, X2 ) 7 1 FOFEMDEFICE D IERE
BWTHAE SN TOVET, &AM, THz KNI, =7 hr=7 2OHKE 7+ F =7 xm,atgmfﬁ 72
ELTWD70, MOJEEHEOR I A TR IR O AR 70 BRI & 2 RiE LT

AFEFR T, THz T84 A« VAT KWZOWTERICHET L, ZOFBTT V=7 A —%2 R 2T 7H0E
HHZET,

(The terahertz (THz) technology is nowadays in strong demand in a wide variety of fields, ranging from
basic science to practical area such as high—speed wireless communication, medicine, and security.
However, because the THz frequency region is located between the electronic and photonic bands, even
basic components like detectors and sources have not been fully developed, compared to the other frequency
regions.

This course provides a comprehensive overview of THz devices and systems, giving students tips for

technical breakthroughs in this area.)

EEE. D571 Nano-Materials Electronics (F ./ #BIEF)

1Q 2-0-0 B/EHFE BAK NE #iF (Iwvamoto Mitsumasa) F)I] 7X# Zd$ (Nakagawa Shigeki)

This course focuses on the understanding of the fundamentals of magnetic materials, semiconductor,
dielectric materials and nano materials. Topics include microscopic origin of magnetismand dielectricity
based on electronic structure theory, electronic conduction in the dielectrics, spin, band-theory, p—n
junction and the application of these materials. The course enables students to understand and acquire
the fundamentals of electronic materials

Understanding the electronic materials such as magnetic materials, semiconductor, dielectric materials
is the key to develop the state—of-the—art electronic devices. Comprehensive study of these materials
allows us to remind the difference among these materials. I hope students have an interest in the
electronic phenomena in various materials.

(KFEET i@‘ﬁéf$&(ﬁ¥§f RO Iz, YE OB L BB D~ 7 v ik & B a
WL D E IR/ FEER R &0 X7 n 20 b5, B EHS KOS EARMEHZ W T,
EK{K%J:U%@#}:@J: DRBRTH L0 %%, BEEOME L Z DI HOWTOMHIEZIRD 5, 8RB
IZOWTIE, T3 ADEEAREFR T 5 pn #£6 OW PR & EXUFFED AR 2D 2,

BEPEAR, RN OFER L Vo FHEETMEHIET 7 A A 2FRT 5 L TRERY, %‘iﬁi%ﬂéiﬁﬁi&
W Tl 2 OB TR, ETOMBLZRZMANCHE D 2 LT, TNENOHERZFERICL, il 7 N
A REMEBZ DR E LTV, £, ZERRMEHIR T 2 BEXRBRICHOWTHKZE > TIELVY, )

EEE. P501 Magnetic Levitation and Magnetic Suspension (BE&E7Z L LR ZETSH)
4Q 2-0-0 MEHFHFE THE B #HfR¥ (Chiba Akira)
At the era of the 21 century, magnetic levitation and suspension have been introduced into some practical
applications. There are maglevs such as the JR Yamanashi Maglev, the Linimo train in Nagoya, and the
Shanghai Maglev. On the other hand, bearingless motor water pumps for pure water, magnetic bearings for
turbo molecular pumps are used in semiconductor processes. In this lecture, we will study about super
conductor magnetic levitation, Maglev train systems, magnetic bearings, and bearingless motors.

(21 HEACHIEE L 0 AR b RERSRF S AT AR FERME Lo H D, JR LY =7 B, 4RO Y =,
LD~ 7 V70 EOBEKEE LAIERET LooH 5, T, FEARIGET 0 v A TIERT Y UL AT =S R
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VN K BDBMKIEE, WREZ o Te =Ry TR T I EREB LT\,
AR TR SRR E. BB mE, BRE Y ER FoRERE ERE ., BRI, TV S RAE—H
72 & DR IFFRIZOWNWTTES, )

EEE.P511 B - EBH T RNVF—85 (Environment and Electric Energy)

3 2-0-0 RE 1

PROBEIT, TmxrF—gaffiEm e Fgrt) | TBREOMRE) | TRFEONE] O 3HAPHAICHE LS
. NI LU=hbolETHL, L, KEZNENOHELH Y | —ERMFREITR LTIy, K
R CII LR _HAZN TN O L R 5 F R, B, FEOBERE 275, £6 A KIT, Global £ TH
ANED LD BREFNHNGEETE D0, AP RERETDEHRVNCHLNE DB R D NEENTZ,
RifFIT LR 3HBEIC DWW T, Titd E T 5.

OFEF - #R3, ORERMBOBER LB, @FE LM, RFMEA LR, @=L — BERL#m, LT
INED4HIENLBRALEREICOWVWTO LR — MERM O NV —T7E 21T 9,

( A problem of the world is shake from the trilemma such as energy security and the continuation,
preservation of the environment and financial growth influence each other mutually. But the situation
is different in each country respectively, and the unique countermeasure isn’ t found. Basic phenomena,
technologies and policies of each country, etc. are learned about three items of above in this lecture
And we think how Japan can contribute by Global society and also how Japan develops

This lecture consists of following 4 chapters about 3 items above-mentioned. 4 chapters show policies
trends and technologies of (1) industry and economy, (2) environmental issue, (3) electric power
conversion and (4) energy. A report announcement and group discussion are performed about the problem

chosen from these 4 units.)

EEE. G601 Teaching Skills in English for Doctoral Course Students (It 7- ¥ ODHEFEFERT)
4Q 0-1-0 fBFHFE RE 1 (undecided)
A native speaker of English exercises doctoral course students practically in advanced teaching and
presentation skills, English teaching methods. Learn to be engaging, overcome fear of public speaking
present scientific information effectively and teach like a professional. Understand the optimal way
to learn and teach based on this scientific understanding. (Master’ s course students can also take this
lecture.)

(R Z REERE & 4 2R L 2, WERRFEMT OMETH D, WFICLDBERIERL T LB T—va v F
HBIZHOWTHEEEE 21T 9,

H OGS - T 2 2 L OLBAREREZ LY BrE | FHANRNA 2RI A BT 2 8l @ 5, £ 72,
BRI BRI IS IR R A L BURIBICOW TR T 2 2 L xR bne 42,  (IELMREALZHEA) )

EEE. G611 EBREFILFFFHIGEEFE — (Special Lecture I on Electrical and Electronic Engineering)
1~20 1-0-0 RE 1

KRFHE K OBk % 25 B B TEA RIENAAN O FEE - HiliEIC L 52 HMFER T OERTHY, TR T
U —72b 58 « Peffi bey 7 2245,

MR ORI OBFEMERICAND Z LT, FHhom ExzXLZ Lazhnbnne LTS,

(This course is for professionals to discuss temporal research topics in a variety of academic studies
by professors of Tokyo Tech. or famous domestic and non—domestic researchers and engineers

The course aims to increase the expertise by contacting world’ s cutting edge scientific and technological

information. )
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EEE. G612 EBEREF LT F5REZRE — (Special Lecture II on Electrical and Electronic Engineering)
3~4Q 1-0-0 RE 1

KRELHE KOk % R B B WD TEA RIEINAANOAFFESE - BB IZ L 52 HMFEM T OERTHY, 7K T
U—72WHE - Bl b ey 7 2240,

PR O RSO B AR ERIC A S Z & T, EHomEZXD ZLa2Rb0E LTS,

(This course is for professionals to discuss temporal research topics in a variety of academic studies
by professors of Tokyo Tech. or famous domestic and non—domestic researchers and engineers

The course aims to increase the expertise by contacting world’ s cutting edge scientific and technological

information. )
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