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Seminar on Electrical, Electronics and Information Engineering 1A
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Seminar on Electrical, Electronics and Information Engineering 1B
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Seminar on Electrical, Electronics and Information Engineering 2A
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Seminar on Electrical, Electronics and Information Engineering 3A
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Seminar on Electrical, Electronics and Information Engineering 3B
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Seminar on Electrical, Electronics and Information Engineering 4A
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Seminar on Electrical, Electronics and Information Engineering 4B
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Advanced Experiments on Seminar on Electrical, Electronics and Information Engineering A
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Advanced Experiments on Seminar on Electrical, Electronics and Information Engineering B
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Advanced Engineering on Electromagnetic Energy
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Fundamental knowledge on pulsed power technology and applications.
1) Principle of pulsed power generation.
2) Principle of magnetic pulse compression.
3) Characteristics of power semiconductor switches.
4) Basics on charged particle beam and plasma.
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pulsed power, laser, plasma, particle beam, high energy density
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The lecture will first cover the basic knowledge ralated to pulsed power technologies. It will be followed
by explanations on electromagnetic energy storage, compression, and measurement, with emphasis on
magnetic pulse compression and semiconductor switches. Finally, the lecture will go through some typical
applications on particle beams and plasmas.
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1) Basics of pulsed power technology
2) Storage of electromagnetic energy
3) Technologies of pulse compression
4) Magnetic pulsed compression
5) Semiconductor switches
6) Applications of pulsed power technologies
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Power Electronics 1
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Magnetohydrodynamics
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Magnetihydrodynamics (MHD) has been closed up for the applications of new generation’s high efficiency
electrical power generation, electrical propulsion and aerospace applications. We learn basic
characteristics of the plasma used for such MHD processes and understand interactions between electro—
magnetics and thermo—fluid dynamics. Furthermore, we understad the MHD power generation, MHD
prupulsion, MHD acceleration and other space applications.

(BEX—7—F]
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Magnetohydrodynamics, fluid dynamics, electro—magnetics, magnetic induction, Lorentz force, numerical
analysis, MHD propulsion, MHD rocket

(BREABTRUTIRERE]
BRI N2 ORI L LRI OB IR AT A, ity 27 MAIISNE 7 TR~ DIRAS:
5o SHIZT FA DRI THLELIHIE, 73 A B0fsam e, RERfE LB RREE LT, 7'I7X
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We learn basic characteristics of the plasma which is used for next generation’s high efficiency electric
power generation system and high performance electric propulsion system. Moreover, we study electrical
neutrality, Debye length, collisional processes, ionization/recombination process and electrical
conductivity. We treat such a plasma as magneto—fluid. In order to apply this plasma as working medium of
new applications, we learn basic principle of fluid dynamics and effects of electric— and magnetic field on
fluid behavior. Also MHD power generation, MHD propulsion/acceleration and other space applications
are introduced. Presentation and reports are set in this lecture. I try to explain technical terms in English

as much as possible.

€k 31D
1. Kl IO 7T A~ DR
2. [UROEREL KU
3. Witk /)00 S L R
4, EPHEREL T T X~ DR ENE
5. BTN S5 (MHD) % 8E 7 LM
6. MHDHEE - I H
1, Outline of plasma treated in this lecture
2, lonization of gases and electrical conductivity
3, Basic of fluid dynamics, electro—magnetics and their interactions
4, non—equilibrium ionization and plasma stability
5, MHD electrical power generation and its generator performance
6, MHD propulsion and further applications of aerospace field
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Provide pronted matter if required.
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[Magnetohydrodynamic Energy Conversion | McGraw—Hill
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http://nob.nagaokaut.ac.jp/lectures.html
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Advanced Course for Mechatronics
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The mechatronics is the coined word that matched electronics with machine.
Technology to need in mechatronics is unification technology based on machine, electronics, information
and control.
A purpose of this lecture is to learn various technology about the mechatronics.
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This subject “Advanced Course for Mechatronics” uses both the text book “Comprehensives of
Mechatronics” and my original print. This subject lectures the system theory for mechatronics, sensor,
actuator, design of controller, implementation of controller, signal analysis and design of host controller.

(€:EICT=D)
FIE~EE2H : A ba=7 2D 7~ D AT L (System Theory for Mechatronics)
3 ~548 . oY (Sensor)
FHWH~TH6I . 7/ F 2= —4(Actuator)
BT~ 103 : HHH 25 D% EF (Design of Controller)
11 ~EE1338 : 28 D FLE L{E BT (Implementation of Controller and Signal Analysis )
FI4B~EE158 . BT AT ADFE (Design of Host System for Mechatronics System)

(#F71E])
(A ha=7 2A5 ) EPBA s, 4 — otk
”Comprehensives of Mechatronics”, K. Furuta, Ohmsha, Ltd.

(8&E]
MaRy b 27 LA A H BN, KRBEIRTE, 4 — o4k
“Introduction of Robot System”, N. Matsuhira, J. Ohaki, Ohmsha, Ltd.
(R AEDFEM AL & FMEIEE ]

BIE D/ 7R —h (40%) EFHIRL AR — 1 (60%) (28> TRHE3 %,
For the student, each grade (mark) of this subject is judged by both the final report document (60%) and
the small report document (40%). This subject requests the 5 times small report document.
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Motion Control
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For mechatronics and robotics which control the composition system of electric machine and mechanical
machine, the servo technology including actuator, sensor and controller has been able to play an
important role. In such a field, words called the motion control are firmly established, and its importance
has been recognized. Students can deepen knowledge of the engineering of the motion control while doing
it for the real motion control such as an industrial robot, a machine tool, a train and the Laser Disk by
this lecture.

[k B ] S
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+Understand the servo technology including actuator, sensor and controller.

+Learn the knowledge of servo technology.

*Understand the dynamical exercise equation of the industrial robot.

«Understand the kinematics, the dynamics and the control method of industrial robot.

+Learn knowledge of the engineering of the motion control while doing it for the real motion control such
as a machine tool, a train and a Laser Disk.

(BEX—7—F]
F—vararba—b ABMR=IA R T4 IA YR, T4 HVHIEL, SNELA T =R
Motion control, Mechatronics, Robotics, Servo, Digital control, Disturbance observer

(BEABRUVEBES K]
[(BENE]

T—vararha— O TENHERE BT CEORICT D120, T/ Fax—S P avbn—T%
BT =R O R EL A RA TR & Ogim L, £ L C, EEHrAR Y horRy o s - B) )5 - il
WNVEZ TR N Um0, HtU VT LARBE - BB HL - T A A7 E D FEERDE—ara ha—/LiZon
Tk e Ogam 9%,

In order to be able to learn knowledge of the engineering of the motion control, lecture and discuss the
principle and constitution of the servo technology including an actuator, a sensor and controller.
Moreover, lecture and discuss the kinematics, the dynamics and the control method of industrial robot.
Finally, lecture and discuss the engineering of the motion control while doing it for the real motion control
such as a machine tool, a train and a Laser Disk.

[ 515]

— A7 E—arar hr— L O BAREI KON, Felniir e —arar he— L AL /AR —h
AEIC Lo TR CEDRRICRER MDD, PEEARYhDT—vararta— L TR, RS
T SRR Y v = L — 2% BLRRZRBIE LT, SIS - B )5 - /55 A— S RE - LU
T NUR=MREZAT-> T, B TEOMRITR L ED D, £, ITER RSN Eiram O L F
O BT %,

[ explain an actual example of the general motion control and the advanced motion control technology,
and do the lecture to learn it by using a small report. For the motion control of the industrial robot, by
using the actual example which is the three—degrees—of-freedom robot manipulator, I do the lecture to
learn the kinematics, the dynamics, the parameter identification method and the control method by using a
small report.

[B%18H]
FlE~E2M P —RE—XDOMN Il —ararba— DT IV F a2 —H
3~ 5 AL eV — R —Z Do b —T LRl
61~ T  PEE R b ER L EE) R
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S8~ 51018 : FEFEH R b OB ) o T A= Z[AE - B — L a il s
1L~ 51300 : TARREM - BH T 4 A7 728 D fetmige—avarba—L
14~ 15 T ERESN T — Y arar M — L O RCHE TR LD B 2= L

1-2 week: The torque control of servo motor and an actuator of the motion control

3-5 week: Various sensors, servo technology and controller of servo motor

6-7 week: Kinematics and dynamical equation of industrial robot

8-10 week: Dynamics, parameter identification and motion control method of industrial robot
11-13 week: Advanced motion control such as a machine tool, a train and a Laser Disk
14-15 week: Consideration and discussion of the latest papers of motion control

(&7HEF]
AT, B EBHI > TITD, BRHEITR0,

[ perform the lecture by a distribution document.
[ do not use the textbook.

(BEE]
fcil/ \O
Nothing
[ A #E D FAM 5 % & SR E ]

IRV AR —K (100%) 12 L> TRE35,
For the student, each grade (mark) of this subject is judged by both the final report document (100%).

(BE=®HE]
KPR 5 O BRI BRE T .
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Anisotropic Engineering

(€EEE-4=))
thil s (NAKAYAMA Tadachika)

(BEEF-ITERKE]
PR/ — 8 T gE s &7 — R 7 BR205% (PI#R9889, E-mail nkyl5@vos )
(REBMERUERBIF]
HEY: T2 B0 EEeME L C BRFFPEORIE, FFICE G IEORIENS T biD, ToE X, WHH S
DIFHT, 77 X< FI ] BEBETER B G2 L | B ARR A2 (AR BNICERREL | TE 4 2720 D —D DY — )L
ELTRGMEOBEEDE AN KSR EIREHD Z L3 KD, ZOMEIT, BIE, BT MBS, Ho
B, SIS E OB TEBITAR RS TN D, LLZRR G —RAVICIZ RO &S
N TE IO 5y B2 BT T LW RID A4 FE DB DI 528128~ T, b a R —iIC
FAHIENHIRD, A Tld, BTV LD — ARSI T LRMINRE RO S L, Z DB T
ROWEAEO T iEme Sl HNET D, Z0 HIOT-OIZ TRk B iz 5,
(1) Bk % 22 B HE DB T IE, 7 — X OREHT 715 Bt RSOV TS 2,
(2) BIFVERIE O F LRI T 5 H A HIRD,
(3) k% 725y B AT b D DB X T RS,
(REX—7—F]
BI M RRFPEDORIE, S AN — | T T X< fEHT, texture control, 5253 HF LA
(BREABRUVERESE]
FR 2B L ZAUCBET 2302179, JAUThNZ MR A EAR A 24 TV R3S T AL
FLCHEEZER T2 HiET,
(R%X1"E)
FREHBIXLL T O3 KBS, )
1. B NSRRI PEO IR 5 1E I B35 Bian i
2. RERT —Z ORI N MERTT 151361 2 R OB O B4 57 —ARZ T4
3. BAOBRLE OB 2 T MW ERIEA~ D=2 L) 2 — L a ORI FIEO TG
(%% #E]
FRCERTROD MEITISC TV MR T2,
(8FE]

Properties of Materials: Anisotropy, Symmetry, Structure (by Robert E. Newnham, Oxford University
Press, USA)

<TUT IV AT 7L —3as 2004451 H 5 2004465 H 53 L 0N20054:2 H &
[REAE DA% & FHEIE B )

FRAAELZ FE S ARG (RARIIZIE, BIREIZ 2k T kD7 VB 7 —ab O A B OFHT
) LB D DOFM OB A SIS THIET D

(BE=EIE]
SOP AR S OB R (2B D,
[BBER—LR—TF7 FLX]

http://etigo.nagaokaut.ac.jp/people/staff/nky15/study/study.html
LR - EROF R —
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Materials Science on High-Tc Superconductors

[B8E]
RN A SE (SUEMATSU Hisayuki)

[BEZF-ITEKE]
FRPR = L — B TP gi o 2 — K FAH203 52
59894, B+ A—/Lsuematsu@vos
(REBMERUVERBE]
L TERFNDOBEAE I LRI D iR E T2 OB B D, &, FHTFIE, FrEORET ., fifrzEL <,
B L Bt O BIER BHE & F D ERIZH D FRREB OB =0 HfiEA B &35

(BEX—7—F]
(R AN {7/ T L SN R R AN o (e g AN I
(BEABRVEBES K]

BRSO B RIEE IEL , RERIGEL R — LR~ 7 L~ DO BIREMRD T 5, L CH i
(EEYEOF IR, KR COMIEZTIAT D, Rl — 72 Rabhed &9 2% R SUE RO B fR A
KL, ‘;ﬂ"%tﬁuﬁﬁ‘/ﬂ:&b LRI 9%, miLBIREH ST, 4728 27 BARICBEL TVl i e
DRI T2, HETI, S adRELcdb e, IxbIELWE O DR A i 2,

(€:E 342D

1. I—J/mﬁffﬁ’;—r@%% F D8 R

.I—J{mﬁffﬁ%% LYY T Sy

JE EE Y E @/\ﬁk

AR O HARE R

AR RS @fifﬁ%ﬁ P
I—J{mﬁffﬁ%ﬁ'ﬂ'@ i S BB TR REE

(=T L Yy S I

(#FE]
Rzl
(28]
ERRAE RO | NEFREDL ., BT TR, S — BB B R AR
[ R #EDF M5 % & FHMEiIEE ]
LAR—MZ X35,
(BESER]
KPR DAREUE B 5,
[BBEAR—LR—TF7 FLX]
http://etigo.nagaokaut.ac.jp/suematsu/

CTJO‘I»-BOJM
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Energy Conversion and Gontrol Engineering

(€EEE-4=))
B 75— (ITOH Junichi)

(BEEFITERKK]
ER2EM3652E  PNFR9533  itoh@vos.nagaokaut.ac.jp
Electrical Dept. Bld. #2, Office 365 (Ext.9533, e-mail :itoh@vos.nagaokaut.ac.jp)

(REBHMERUVERBE]
BT O R EE ) 2L B O R E I - R D AR Z N 2D E D IR HSILTOD2:, il J5
YAl SV Nl =13 P O
Purposes of this class are understating industrial application of current power converters, motors,
generators, and their control method.

(BEX—7—F]
AL =5 PWMEEigR, —R, 77T 4T T 44
Inverter PWM rectifier, Servo system, Active filer

[(BERBRVEBEALZE]
EPES SR TOENS TR, BT, A= PWMETERO B2 L 0 IR
ﬁv\gﬁé?ﬁjéo ZHVETETHIEN G U7 f B AR 22 O, A O8I, [RlEsF 8 7e & D SEER 72t
DETITIRD,
At first, students study power switching devices, fundamental control method and circuit topologies of the
inverters and rectifiers. In addition, the students study suitable control methods for each application and
power converter of industries.

€k 31D
1. EEBEROBERI L fE 2 DRI, &1
2. A N—% AR L EVE
3. PWMEE i g oD = [a] 8 & il 4
4. BEWEO T O EBEGUH AL =%, XTIV AL R—H | F—7R)
5. EIISRFHIEIO FZEE(UPS,SPS, 727747 74V H72E)
6. ENHEMDEFBIN(F Ny 7 RT3 =472
1.Principle of power converters and power devices.
2.Topology and control method of inverter
3. Topology and control method of rectifier
4.Application of motor control( inverter, vector inverter, servo system)
5.Application of power grid control( UPS, SPS, active filer)
6.Current technology of power converter (matrix converter etc.)

(#FIE]
2L,
None.

(&E8&]
(XY —xLrha=7 Al | B A — A
MSEREE )ZSHR | R TS A —2fh
[ RAE D EFAEE 5 ik & EHfIEE ]
HR TR B L OHIRL AR —MZ LR 4%,
For the student, each grade (mark) of this subject is judged by both the final report document and the
middle examination.

(BE=E]
N —xL7ha=, BRI T EZEEL TODHIE,
KPR B D W AR B BRE T %,
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Advanced Power Device

BE  2u  17H

(EL# K]
B e R BN - PR AT

(BEEFITERKK]
FEgss ]
WA ST —F S A R STRA S
T220-0073 iy X[ #F2-4-3
(A LRt BRI ERTN)
Ak 045-311-1218
777 A:045-316-6374
&+ A—/L: ueno—katsunori@fujielectric.co.jp

(BEENRUVERBR]

AGHFE TIL, FEART ASAZD P TR ) ERE - $ 72D H T —F S A A CONWTHE AL

EE, ZONFRT NARLL TOERIG I OWTO R RD HZ 2 BINE T2,

AFRIEIZIR T D BRI BRI LU R OLEBD THD,

1) T —=F XA ZRE DI HEI T, EOINHE SN TNDED, BIRTHIENTED,

(4) NT =T NAZDOFHM ST 15, BEORHIIZ B W THEE T NEZLaRm 2L TES,

BAH HER, RT—F 3 Z U —IC, SiC, GaN, IGBT, MOSFET, # A4 —NR, A2 /3—=% UPS,

(
(2) 73T —=F NAZDFEIASL IS A i IR T 528N TE D,
(3) MHELA ARFIOFHAATHILNTED,
(BEX*—T7—F]
IR
[(BEABRUVEESE]

AL T, SPGB OMERRAITV, RIS T S A ADBEREL, 5L ST —F 3 20
B, BRSOV TR 5., 2 0dk . RIRD /T A ZDFRE . BV, BIEH %55, e,
NUSFSAYADIGFEL T, ZRRPEL. /- A B I D0 T RIS OERIC S U ChAlh 5, 53

DT, NI =R T OLIHO RFLFEL TRY, EEEORLEHIGORIUZ SN THES,

(RXHE]
(1) =R IEARE

(2) T —x L7 b= AL /T —F A 2D

3) 78T —F S A LB R U
4) NI —F A ADFH 7
5) /T —F A 2D R

7) R0 —F T o — L DR LT
8) XU —ICH:

(
E
26) T =TS ZADENNTT (TR, /AR BREh72 L)
(
(

9) U —F A 2D 57 EF
(10) 5% D730 —F A ZDB[1]
(#&FE]
MBS CCE R EAT T D,
(85&]
Power Semiconductor Devices

#3 :B.).Baliga
H : PWS Publishing Company

(BE=HE]
KOV AR5 DA FE PR 7%,
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Advanced Medium Voltage Converters

(€EEE-4=))
7L O B (EGUCHI Naoya)* ji#EH: #8271 (FUJI Kansuke)« [0 K€ (ABE Yasushi)

[(BEEF-ITEKE]
FE Eha
BRI fujii-kansuke@fujielectric.co.jp
Rl e . abe—yasushi@fujielectric.co.jp
7L HEH: eguchi—naoya@fesys.co.jp
BB — LT 7 R(BR)
VR A/ =y g= R/
Tk 042-586-1101
T191-8502 H BFiii e LT 15 Hy
[(BEHNWRUVERBIE]

AR Tl KA RAWILE 2 S 9 D720 (S B0 7 A A5 RN, [ EA, HIEEcE AL,
RUTLDIEEL B2 NEDOENRNE DI IS SN TR E T ZLE B INE T2,

AGEIEIZ BB AR HARIZLL T LB TH D,

(1) Y AVAZZRF A LT VRS R R A DIENERRE) T DENIHOW T T 2L TED,

(2) R AR 3E O FA R 72 Bl FEAR R AU 55 2 LM TE D,

(3) KA RS BB AAE T DM O IE DRI DUV TR R T 52 M TED,

(4) RTAT L AT AORRRI LGB OW TR 952 &M TS,

(5) R ER R OFER LR E B AN OV TEHAT 22N TED,
[(BEX—7—F]

KREBEBIERE, NT—FT RAR, /LT LUbA =4 A, B, UPS
[(BEABRUBERZE]

TREIBEAE PR, /ST — T ISARZDONTES, D%, EEROBREHEAMIEL T, NIA74EE R MUMIE R E
(ZISHAENTOD E BRI BN OV Th i D, HA%1C, HFFERISE B RS D KA RIS HIEE OFF
REMAZDNTHRN 5,
(RXER]
(1) KA BEHILE TSNS T —T /3 X
(2) 730 —F A 2D ] Hehif
(3) i R s st Bt
(4) 2V F LA LN —H D
(5) ATZEER T A 712 S TOD KRR BZZ i
(6) Hm, MAICIE S TS R A
(7) 20y 7 M ECHE B D [P S Bt L 1 it
(8) 7V UAHE I E O L IEEHAR LI
(9) 5= e PR JFULE (B UPS 0D (R BE He iy L AN B 4
(10) A & DR BAS AL E S AT
(HHE]
ENTIS T BB 32,

[8EE]
RU—xLJha=7 A6 ¥
N KE S AW AT ATREH RS
Z—htt
(R AEDEEME Ak & ETEIE B )
L AR—NMZ > TEHIT %,
(BEEHE]
SOV B OB B BT D,
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Advanced Study for High Energy Density Science

[IE4%A]
%{Lﬂl ZINIED (KIKUCHI Takashl)

(BEZEF-ITERKE]
JEER R B AME4025, PR 9506, E-mail : tkikuchi@vos.nagaokaut.ac.jp

(REXBMERUERBIF]
%i*/bﬂ?—%“‘{ﬁ%%\@frﬂriblob T, £ DB B RCMNE RO, R IERRES 2L —
NI DIT FIEA RS2 HETD.
ST RV F — DRI LD 8 =)L — B BORTR O R, - WINEL L% — ) B E DB,
T P B L 72 B = kL X — R AT 2 S D 28I dD, R Tﬁi’é&l%@f TN
HPHARRI T DL AL 5.

The purpose of this lecture is to learn the research field and the property for high energy density science,
and is to study the generation method and the analysis by numerical simulation for the high energy density
State.

To study the achievement of high energy density condition controlling electrical energy, the relation
between the property and the high energy density matter, and the method for analysis of the state by the

computational science is the aim of this lecture.

(BEXx—T7—F]
TRV — B IR, BT — A, KL IERR, 77X, iEs, G, sHERE, R
High energy density state particle beam particle accelerator plasma, radiation transport, nuclear fusion,
numerical simulation, computational physics

(BREABTRTIRERE]
TRV — G FERL L ORI « B OWTRERLL , ZORFRDRBIZOWTHIAT 2. HRR TORK
®‘.%J“izfvﬂ%~{nf“bkﬁu ZOWTHR A, BT L — ORFZERIFIE BN C LD N T T 2L % — 5
JEIRBBIERRICOWTIRLESD. M —W 04 5L S 5 AR FIEEH OV THAL, & x
VX —E R *A%ﬁﬁb \f_m:ﬁ%/l/ﬂ‘r~aﬁfﬁ% ODEEJZ:FQOEU\M%J\@?’EZK IZONTiR %, T
FOLR—FEREORHEL T, EERRA T LA 3 E— DA R IC SN TR 5.
Al FRLAT T DB RH %OWTﬁwld‘bkiU%Xﬁ% ZEoTHFATRD D,
The research field and the property of high energy density science and matter are explained. The high
energy density matter in nature and the artificial one are discussed. Particle accelerator and charged
particle beam are lectured to generate high energy density state. Inertial confinement fusion is discussed
as the application of high energy density science.
The lecture is proceeded by the distributed documents, and reports and an examination are practiced.

€k 31D
1) AR THO B =R X — R0 4y B
2) m TR ILF — g R RE DY
3) E TR LF — R RE DA
)KL E —
5)KI - — ML= L — g BB
6) 1ML S
1) Outline of High Energy Density Science
2) Property of High Energy Density State
3) High Energy Density Generation
4) Particle Accelerator and Particle Beam
5) High Energy Density Science by Particle Beam
6) Inertial Confinement Fusion

(%7 8]
HRBTRELRY . ST SRR IE S T,
(55%]

Frontiers in High Energy Density Physics—The X-Games of Contemporary Science (National Academies
Press, Washington, DC, 2003).
R.P. Drake, “High-Energy—Density—Physics” (Springer, 2006)
[ RAE D EFAfE 5 ik & EFfIE E ]
LAR—MNZEOEHMET 5.
Evaluation by research reports.
(BESER]
S, TR — T, IO TE, B — 1%, mEE LY, AT E—Ii
i, U—— L0 Tl ik e f > e B E L,
ST RRAE 2D (AR E | B,

[BBA—LR—UF FLZR]
- 929 —



http://fusion.nagaokaut.ac.jp/
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Advanced Magnetics

(B8]
b i (KITATANI Hidetsugu)

[(BEEF-ITEKE]
W M BB E S R 1 585092 (PN#29504,e—mail:kitatani@vos.nagaokaut.ac.jp)
(€::E J=1: 0D X084 4=k )

RagFlE, m LT ORERIS CRHIE T 272012, £ ORAEL IR DBEMEAR ORI BLR O A E 2 B
5Lz HIET D,

The aim of this corse is to understand the critical phenomena of magnetic systems.
(BEX—7—F]

AE s, AHEER, BB, 5, SOZHRE, BT hniialb—ial,

HERY A X2 —V

spin, phase transition, critical phenomena, mean field theory,

renormalization group, Monte Carlo simulation, finite—size scaling

(BEABRUVEBES K]

F7T WEOBKHIME LI B DAL OB RABREL | IRIZER % foC*H%ﬁJ:?ﬁ%@%WE’JfE%%%&
o WARIZ, Wﬁ@$ﬁﬁﬁ@ﬁ%@ﬁnfi<ﬁﬁb B TNWAILE 2 —Z 32— gl BT A H R A X
A — )/7 BT 5,

We will learn the magnetic properties of spin systems, particularly the basic theory of phase transitions.
Then we will learn the computer simulations and finite—size scaling of spin systems.

Hﬁ%lﬁﬁl

BT NFEOREBEEAY L DOBEEK (basis of quantum mechanics)
2. FRESRBLE D)5 8GR (phase transition and mean field theory)
3. 1RIt, M ORIRITTA Y 7 BT IV DR R
(exact solution of one— and two—dimensional Ising models)
4, {VZHHED FH{E (renormalization group method)
5. VT vnm /\:_'.I/”— T3 (Monte Carlo simulation)
6. 32— gl BIFAFRYAAXRr—V 71 (finite—size scaling)

(&HE]

BrichiREE T M BIILU TH IR T 5,
Hand-out will be distributed to students.

[8EE]

[REPEAROFE RGN DR ETE, MESRE, BiERE
[REAE DA % & FHEIE B )

LR —MZ L R 21 7,

Evaluation will be based on several reports.
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Physics of Superconductive Devices and Circuits

(Es%A)
RIE

(BEEXENRVERBR]

IS T, R T NS ARLZ DISHRIE ORI OWTHAT S, ZHICED, 28 1 HER O S Tol
(RBED PR D LN TED.
In the lectures, the principles of superconductivity underlying its use in devices and circuits will be

presented. Students will understand the fundamentals of both low— and high—Tc superconductivity after
the lectures.

(BEX—7—F]
HERT T M OVBIRIEE T DR RV H, Josephson®hH:, Ginzburg-LandauF i
Quasiparticle and Cooper—pair tunneling effects, Josephson effect, Ginzburg-Landau theory

(BEEHE]
SN
SOV B OB B BT D,
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Physics of Semiconductor Devices

(€EEE-4=))
2 IR (YASUI Kanji)

(BEEF-ILERE]

TR 53022, NFRI502
Room 302, 1st Building of Electrical Engineering Department, Ext 9502

(REBHMERUVERBE]
BUED L 7hu=0 A4t 2% XX TOL RO SRR D NGRS AZD B EFE IO T
P OTH AN G L TS5, FERESILTOD B R T NA RO E R E A R 5L &b 12k
B BT \71##%{%&7/\4’ ADHE G LI EIR LA B2,
Basic properties of semiconductors and operating principles of semiconductor devices, which support
modern electronic society, will be studied using an English textbook. Students can also understand the
structures and characteristics of general semiconductor devices such as bipolar transistor and field effect
transistor. Special devices using compound semiconductors such as hetero bipolar transistor will be
explained.

(BEF—7—F]
HOER T NA R pnE R F AT —R | SAR—=F TP RS  BFRNFNT DA ACE W HEE R T S A
semiconductor device, pn junction diode, bipolar transistor, ﬁeld effect transistor, compound
semiconductor device

(BREABTRTIRERE]
HER D FEAR P72 PERCF v U TR I Z OV TR L 72, (RRIV72 B8R T S ADOME & L FERE, +
T@J{’E%iy%x,& oW 3%, iffﬁﬁ%ﬁiTﬂ/fX@%K%LT%épnﬁ/\ _Ob\fuﬁlﬂ)ﬁ"ék}:%
2, pn#ESEIEZ G T DpntE X A4 —R | AR =T T D AZDREREERFEIZ DWW TR 5, kI
=R FF S A RTDHERIN BT VA D ELHEREIC W Tt T2, SHITLA Y 8K ]
W R T SARIZOWTHRA T2,
The structures, functions and operating mechanisms of some typical semiconductor devices will be studied
in this lecture. At first, the structure of pn junction, which is the basic structure of semiconductor
devices, will be studied. The operation mechanisms and the characteristics of pn junction diode, bipolar
transistor and unipolar devices (field effect transistor) will be studied. Further, unique devices such as
heterobipolar transistor using compound semiconductors will be studied.

€ 3=1=D)

L TRIX R R YT E
X U7 R EL G

. pnfES

AR =TT INA A

L =R —=TT RS A

L NT ST NAA

. Energy bands and carrier density
. Carrier transport phenomena

. PN junction

. Bipolar devices

. Unipolar devices

. Heterojunction devices

(&7HEF]

[ Semiconductor Physics and Devices —Basic Principles—]D. A. Neaman=%, McGraw—Hill

(BFE]
[Semiconductor Device Physics and Technology|S. M. Sze Z&. John Wiley & Sons, Inc.

[ AfE D BT 5 ik & SRR E ]
LAR—1%50% , HIRT ARORE F250% & U CRlAEA R 95, £ Oft 359 s LN OF (KL TR
HBREITHIZEN DD,
Evaluation: written examination 50%, report for the exercises included in textbook 50%.
(BEHIHE)
AR, FRICBWTIEFIME ) HEER TS | FEOF B A%l CWAZENEELL,

It is des1rable that students have already attended the lectures such as Solid State Electronics or
Semiconductor Electronics during undergraduate.

KOV AR OIS FE PR 75,

OO WNH OO WN
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Semiconductor Devices

[B8E]

5 3 (SHIODA Tatsutoshi)
[BEZF-ITEKE]

1 FTH60475 5
(REBMERUVERBE]

TART VAT A ADEWEIR I 2 B D7 O I BEICVE | B RWPED BB | 2 Bl
DT AART VAT INARZE DINIENIIV WD EEIRTHZ L2 HE T 5,

The aim of this lecture is to obtain the fundamentals of the optical and electrical properties of materials
used in display devices and to understand how these characteristics are utilized for actual display devices.

[(BERBRVEBEALE]
{:Ztg%éﬁ%%@ﬁﬁ*'ﬂi\ SEWE, BRMEDIEFEZOWTFE, T, TAAT VAT AARIZHONTE
N 5:%/3‘;0
The first half of this lecture deals with the fundamentals of optical and electrical properties of solids, and
the latter half of the lecture deals with display devices.

(BE=®HE]
KOV AR OIS FE I BRRE 75,
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Functional Devices

CEEL )|
{4 5 (KAWAI Akira)

(BEEFITERKK]
ER15HA04= (N#R9512, E-mail kawai@vos.nagaokaut.ac.jp)
Room 404, 1st building of Electrical Engineering Department, Extension 9512.(E-mail,
kawai@vos.nagaokaut.ac.jp)

(BEEXENRUTERBR]
REH
FeER R Bt 2 SR DIERENE T A XD R LB EN OV TS, BRRYICIE, mERER R
T (LSI) | et — AT —F AR~ A7 ii(E T S A BRI T S A AL RS A4
TINAR ba—v U A B —T 2 A AT ISA A HERETEMEMST /A A, B8 L Ol T /S A A0 SR B
BILOWER T v AR T 5, F7o, ZHOHERENET /S A 2D BEE FENED LIS LU H AT I
DWTIRAD, KFERAZL T A%, T ETRRL COHREENET A RIS TE DM B
BLORENZEIZEZ HNET D,

B \
HERENE Sl 7/ S A AD K, EHEREL, MG 2 Bl T& 2,
T A ZMER T m 2D B - IS & BE T E D,

- T PE O BB ) & B AR - R TE D,

Aims
The aims of this class are to understand the principles of functional devices, to provide techniques for
designing functional device structures and to introduce basic processes for device fabrication processes.

Objectives

At the end of the class student should

-understand the device structure and mechanism of functional devices.
*be able to design and optimize device fabrication processes.

[(BREX—7—F]
BEREVE T AR G RERERIE, B MEMS, 73 AERT mv X ®EEEENE, 7\ 2540
functional devices, semiconductor integrated circuit, sensor, MEMS, device processes, operational
reliability, device lifetime

RENBRUVEREAZE]
FRENIL, LLF D322 EShD, i
1. BEREMET S A ADENEL JLRE, B EREO BB, & ik
2. T A AERLT e A O FREREE I i
3. WEEENET /A RO BWE(E JHIED B T J ORIl Bty
FEEETIBATT VN DT T,

The three subjects will be taught as follows:

1. Operation of functional device, optimization of device operation
2. Application of device manufacturing processes

3. Operational reliability and device evaluation

Handmade prints will be offered to students.

(iR%EE]
1. BEREVET A RO ELILEE, BERFIEO B L, & il - )
BRI T (LSD | REM B ~A 70U —F A2~ A @G T A, BT A
A RS AT ISR, B o BT 2 A AT S A KEREPEMEMS 7 /3 2
2. FHE b AT O R LI ‘ \ )
BRAL - BB AA AN B (A3 2 7856 CVD) | L VAN uR A o F oy FEEd, 7)—
ESA
3. MERENET /S A ZDOBE(E FHMED LA I JOREAT Bl i
MR | IEEAER  BBEREE, SAZ T ISR, VAT NI TN AT

1. Semiconductor integrated devices, sensor, micro power devices, micro communication devices, medical
devices, bio—technology devices, human interface devices, functional MEMS

2. Oxidation, diffusion, ion implantation, sputtering, evaporation, chemical vapor deposition, lithography,
resist process, etching, packaging, cleanness

3. Malfunction rate, acceleration test, bath—tub curve, Weibull distribution, device lifetime

(#F71E]
L (FV 2 FE T 5)

Handmade prints will be offered to students.
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(AR D FFE 75 3% & R R B )

PUEL AR —MZLUFHE 35,
Grade will be based on the report.

[BBA—LR—CF7 FLR]
http://kawai.nagaokaut.ac.jp
ATV = PMEMSHIZES  Intelligent MEMS Laboratory
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Advanced Topics on Nonlinear Optics

[B8E]
¥TA At (UCHIKI Hisao)

[(BEEF -1 EKE]
BRI 60125 E(NHRI527, e—mail: uchiki@vos)

(REBHMERUERBE]
liél‘%E E/‘j] > = ~ Y S > YA Ol
v 7= ANOL — I —Z T, EEROM O FZRHE DO IEEAT O DEAR) 2L — T —Hidfr e
S HEBE BT DN TR~ D,
Picosecond and femtosecond laser spectroscopic methods are described for the study of optical properties
of materials.

[k B 1]

I LV AD R AD FHEAHER T HZ L

IS VAR A TR 7~

DGV ZAD MR E A R 52 L

6D T AVATZ Y s VAV o/ el ab sy A I N

To understand principle of generation of ultrashort light pulses

To understand methods of measurement of pulse width of ultrashort light pulses
To understand methods of amplification of ultrashort light pulses

To understand spectroscopic methods with the use of ultrashort light pulses

(BEX—7—F]
Eafpe 7= AL —H =, L= =y
picosecond and femtosecond laser, laser spectroscopy

[(BERBRVEBEALZE]
(3N | o 7 =AML — P — 2 EEE OB OB TS5 - L STRIC BT, ZORAER
AV ANEDRE VL, BEOFE A O a7 = ANOL —F — 03 a8 32,
Generation and pulse-width measurement of ultrashort light pulses and several spectroscopic methods for
the study of fast optical processes in materials are described.

[ EVRRIEAR—OT VML Z AU SO TR D,

The lecture is given based on printed synopsis.

€ 3=1=D)
#iln] L—P—n I
2 E—REY O ERE
B3] HEDL UV AROREYE (SHG H CARBIE, 2 Fd0tiE, AN —2 A7)
wAlE] SV BRER R
FhE] OV AERE
6l W Rk ‘
FE RO DR ik
F8lE] A1
HIml T~ WAL A
H10[E] ab—L b A RiE
LA R RT ~ 5y ik
F12[a] ab—L > MEBEE S
130 THz2 ik
HFi1a[a] ab—L 2 MAE
H15[0] EEHESR VLV ADORAELRE, mEB SO
1. Laser fundamental
2. Examples of mode—locked lasers
3. Measurement of ultrashort light pulses (SHG autocorrelation, two—photon fluorescence, streak camera)
4. Effect of propagation on pulse shape
5. Pulse compression
6. Expansion of wavelength region of light wave
7. Photoluminescence spectroscopy, absorption spectroscopy
8. Transient grating
9. Raman scattering spectroscopy
10. Coherent Raman spectroscopy
11. Time-resolved Raman spectroscopy
12. Coherent transient phenomena
13. THz spectroscopy
14. Coherent control
15. Generation and measurement of ultrashort electric pulses and observation of fast electronic processes

(&7HE]
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L, TV NEEAT T D,

No textbook is specified and printed synopsis is distributed.

(BFE]
1.”Ultrashort Laser Pulse Phenomena”, J.—C. Diels and W. Rudolph3, Academic Press.
2.”Ultrashort Light Pulses”, S.L. Shapiroiffi, Topics in Applied Physics, Vol. 18, (Springer—Verlag)
3.:?@(%@%&@?’3”%%ﬁﬁﬁi@;ﬂ%
4.7 IERIE N TFHA) L R R, e R 2 —
5.”Optical Electronics in Modern Communications”, A. YarivZ, Oxford Univ. Press.
(R AE DL Ak & ETEIE B )
B L OISR OL R— M LG5,
Scored on reports.

[BBRHA—LR—CF7 FLX]
http://femto.nagaokaut.ac.jp/InUniv/kouha.htm
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Advanced Theory of Quantum Electronics

(B8]
Ak FJAE (KAMBAYASHI Toshio)

(BEEF = ILERE]

R S IREIE605 22 5 NARI531
Office: Room 605, 6th floor, 1st building of Electrical Engineering Department, Extension 9531

E-mail:toshikam@vos.nagaokaut.ac.jp

(BEEXENRUTERBR]

B 1Y
S T R T TS A LA RO 7 S A ATV C, Z OB, TR L 2 B

L. T DB REISHLEEBIC T L BT — L ar VEEEISEDH T 255,
The principles and characteristics of latest devices in the fields of optical wave
engineering and quantum electronics will be presented. Students acquire the manner of

presentation and discussion.

R AR
X —T =R 2D 72 b — DR ORI O LAY BT, 22 THY EFHTWST /S 2D

BRI, B ER RS 2B J@J@Jii.:.%fnﬁﬁﬂ i T | AL B SR OIED TE BT
Lo SHITEBRITH LE YIS E TEHTLE,

To read a latest paper including one key word at least.

To explain the principle and property of devices used in the paper using proper terms.

To collect the reference papers and reply all questions in a proper way.
(BEX—7—F]
integrated optics, semiconductor laser, LED, optical fiber, optical amplifier, optical modulator, optical
detector, optical circuit, optical resonator, fiber grating, fiber sensor, photonic crystal, photonic band
gap, photonic crystal fiber, holey fiber

[BERNERVRESE]
BENE ‘
BHDICT SAADBEFEL, By E DL, T LB T —sar il olh L

Explain and interpret the principles, characteristics and so on of latest optical devices.
Brush up individual presentation.

RSk

%a H % @ﬁm%_aé:%_®w%aﬁ FBREX—U —RED7a b — 0 E i H D SLEHWY
ff-%mmﬁ% EES) A EOELZ SO TS LB T—ar1 5,
gﬁggj I;_JZ/T—‘/S/ beiéiisﬁuf%f%%m%a%o VERHIUTBE DT HEEHITTHE

Each student presents his interpretation of a latest paper selected by him.
The paper must include one key word at least and the field near to his research project.

All students must attend the discussion about his presentation.
The lecturer will explain the back ground of the paper and assign home work if necessary.

(€:EICTED
LAGEIO M Y L5 7 E O
25HELBIZIBH T LB T — gy
3. 2EBIMOE I
4B L AR EEOTE R
1. Explanation of the home work by the last presenter.
2. Presentation by the student.

3. Discussion by all students.
4. Supplementary explanation and Assign of home work by the lecturer.

[ A #E D FAM 5 % & SR E ]
WS 40%, T BT —a30% ., BERIGE 30% CHUGR A AT 2.
Grade will be based on the following: 40% Preparation for the paper, 30% Presentation and 30% Discussion.

[BEEHE]
ZEEIINN THEBETE T TFOEBMSEZAL COAEONZEELY,

It is desirable that the students have fundamental knowledge of optical wave engineering and
quantum electronics.
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Functional Semiconductor Materials

(B8]
H EF& (UCHITOMI Naotaka)

(BEEF-ILERE]

FEZ 1 5430528 9505 E-mail:uchitomi@nagaokaut.ac.jp

(REBHMERUERBE]
FEE R 1Y | \ ] | N
e - F R T-7 S R BN — T (R S O%—F A THY, IO E
WEE(E | LBIE BT 207 o oA C B8 B MERE LS RO BTV D, A CIL, ZHLB0
F A ABRA HILA ERIT SV TR . 207 SARIZ LT, 7 A AT, 207t
2 F A ADTRE SN TIR~5, B, A CIL. H I EL R ET DRI 5 5~ %
LIS MBI, T SA ZHARR OB IOV THIA T 5, ARERITED | i 03200 5 O FfrBa
%gg%ﬁké\?&@&ﬁ@bFﬂ%ﬁﬁﬁ"é:}:&ziD\ B LFEHITE L CORELED,
JES P
SRR 7S A AL DR Sy BTV T LAV S ITB 004 T I LR FA 52 5,
- BARBY72 7 S A ZBAFEIC OV TR SRR L 7 A ZADEMEF BRI OV TR D,
T A ZBGEBARTN D E D IS I L OB T2 03 0 B0 | HHV VIR R R 95,
LT SA R B M 2R L | RS E 22 50 2 R T DR 52 /14489,
High—speed / high—frequency electronic devices and semiconductor photonic devices are the key devices
in information / communication fields. This lecture outlines the progress in compound semiconductor
device technologies and their application fields. The focus of this course is especially the device
technology regarding to GaAs and related compounds. In this lecture, the up—to—date technologies of
high—speed devices and materials are also presented.

(BEX—7—F]
LB HEERT AR GRS, & RS, JdfE, 7 e il FET, HEMT, HBT
compound semiconductor materials and devices, wireless communication, high—-power amplifire, optical
communication, process technology, FET, HBT, HEMT

[(BEABRRUBERZE]
OHPE AW CH#E TS,

(IRXEE]
L ALEW BT SAADY AT DG (1E])
GBS L IELEE S BB DT A ADNLE ST
2. B RBELO LM (3[A) .
LB TR — A2 VSOV TERL TS
3. M-VIRML &8k bR  (208]) .
GaAs, nPRETI-VIELE W HEAR D HEEIZ DWW T2,
AARVR T BRI (3ME])
5. LB Y- BUKE T T/ A A
5-1 BRENREIT P RZ (2[A])
BINRIT V22O, BIEREE, RS v A Ak
5-2 ~THEESRT NAA (2[H]) ] )
EE T RBEIENT S RS AT OER N R—T T DR O TENEFERORGE S EE T D, F
72 BATBAFE DIRAVEARDIXD 7236 | FPERC T/ S A AREIE DRI DWW TR D,
6. AT OB EE  (1[5]) i . i .
FATHTLSFSE - BIRE S QOB ZE DT SARIZOW T 5, £z, 73 A UG A DS ORI
(ZDWTIRA, A% OEANFENANIZ OV TEEL TH B9,
6. LA —hFe3 (10A]) \
FEICOW TN, LR—M LB T —Tar 2179,

1.Application of compound semiconductor devices to optical and wireless communication systems.
2.0utline of compound semiconductors.

3.Optical and transport properties of GaAs and related compounds.

4 .Device physics and modeling of GaAs MESFET , HEMT, and HBT.

5.Recent progress in high—speed devices including GaN devices.

(€ ¢=E )
RRIZFEE LW
[8EE] \
7=z X, BB N-ERT SA AN | AEBSEE, ABAERHZE 5 meE
MBS T Y Ml R 95,
(R AEDEEME Ak & ETEIE B )
2 5N IOV LR =ML, ZOVR—MZ oW a— b LB T—a 171, i
HEIILR—FENT0% ., FLEBrT—arN30%ET 5,
—_ 33 —_




Students will be graded on written report and oral presentation, as well as class participation.

(BEEHE]
ZEEIL [FAAAATRLILI ZBEL TOAZEREELLY,
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Optical Materials Engineering

[B8E]
/NP 5] (ONO Hiroshi)

(BEEF-ILERE]

ER 15607 A = (PNH7£9528, e—mail:onoh@vos.nagaokaut.ac.jp)

CEIELOPAIS L ALY ‘
SEFREL, P T NAR R FBG E SEICBE T 55 B OV CO AT OUEERE ), LB T
—Ial e REIED,

(Improve)ment of the ability in the presentation for the optical material, optical device, optical phenomena
and etc.

[BExX—7—F]
W, T A AL KW,

(optics, device, optical material physics)

(BEABRUVEBES K]

FH FRROT—~NH—D2DBMZERD, ZOFIMNELZREL, LB T—varai1), VBV T
— A NIBNE 2B TOBRIGEZITOIEELIC, BB DRI T2,

(Studer)lt selects one of the preferable subject shown in the followings and perform the presentation in
public.

1) a7 205 FEE K (Classification and characteristics of the hologram)

2) 7+ N7 7T 4T ih Rz kAR r T AL (Hologram generation by photorefractive effect)

3) WA ST MR LR e DIaFE (Polarized optical wave in the anisotropic materials)

4) BRI FNR (R VA, R —3h5) (Electro-optic effect, Pockels and Kerr effects)

5) By ikdh & 5% (Optics in the polymer liquid crystals)

6) FEBIHECL A B4y T & R R FE 7 (Poled polymer and light intensity modulation device)

7) iR b B AL ERFA T (Alignment treatment for liquid crystal)

8) T 4 AZ DFEEE L 0% - T4 U HE (Classification of the optical memory desks and a principle of the
recording and reading)

9) ?&%%%%?ﬁé% (PDLC) &F /i (Information display by use of the polymer dispersed liquid
crystals

10) Va)*‘/fﬁﬁﬁ&ﬁji‘@ﬁi{zﬁ (Characterization of the anisotropic materials by means of the Jones
analysis

11) fi % e+ L F 0 {EFH (Principle of the polarizing optical devices)

12) & T OJRHF L F DN EFHR~D ) (Optical measurements by means of the optical
interferometers)

13) [EHT#& 7% =5 e il & 43 R HE Spectroscopic analysis by use of the gratings)

14) YeE B MO FHAIFE AT (Measurements for the photocurrents)

15) #ig B0 IR A SN AR R e D 3 A= (Optical phase conjugation by degenerate four wave mixing)
16) R T AREYEAR A ER~D A (Optical deflection by means of surface wave device)

17) I XA B 1RO JFHR (Preventation of the surface reflection by optical thin films)

18) EX LRI DM E B (Experimental methods for determination of the electrooptic coefficients)
19) B AHBE LR 257 ¢ — (Image collilation by holography)

20) AR 7 )Vika s T 7 4\ L HAR AfEMNT (Stress analysis by holographic and speckle interferometry)
21) Wi 7 A A7 L £k (Flat panel display)

22) =7V AN —DJFERE S (Principle of the elipsometry)

23) Bragg[al#r & Raman—-Nath[E|#T (Bragg and Raman—Nath diffraction)

24) & B EEIIB T B EJEHT (Reflection and refraction at the metal surface)

25) & BEE TOT T AT M (Plasmon reflection at the metal surface)

26) F VAL —H —DOfE A4 OFYRJFER (Principle of the short pulse laser)

27) DLTSIEIC LA YEARDOIRW A HENT D[R] 7E (Characterization of the deep level in the
semiconductor by DLTS)

28) AHEELZE ¥ (Organic electroluminescence device)

29) ﬂ;%%@i‘é%‘@&ﬁéﬁﬁﬁ/~“‘f~ (Optical material physics in the semiconductor and semiconductor
laser

30) (VARIEAR T-E5EFEZ i (Optical interferometer by use of the phase conjugated light)

31) ISy F-EL IR O S6HE (Orientation of the organic molecules by polarized light)

32) BB BRSSO Y52 A (Optics in the ferroelectric crystals)

33) il & DRI EFERT 7T A ELEk (Photosensitive materials used in holography)

34) T~ D FELF DN (Principle of the Raman spectroscopy)

[B%18H]
() BB ELATL BT — a0 (3055 EE) (presentation, about 30 min)
(2) BZINE L DB ENE (questions and answers)
(3) # Bz X A0 (lecture by the teacher)
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(#&FE]
7L
(BEE]
7L
[ A& D FTM 5 % & SR E ]

(1) FHENZ (30 FLEE) (contents of the investigation)

2) 7L BT —ar (20 ) (presentation)

(3) EBEIGZ (20 F2E) (questions and answers)

(4) M BHIEE T DL R —k (308 F2%) (report about optical materials)
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Instrumental Analysis for Electronic Materials

(€EEE-4=))
AFF 5281 (KIMURA Munehiro)

(BEEFITERKK]
TR SH607 2 (PHR9540)
Room 607, 1st building of Electrical Engineering Department, phone#f 9540,
E-mail: nutkim@vos.nagaokaut.ac.jp

(BEEXANRUVERBR]

The lectures will cover the principles and applications of analytical instrumentation for electronic
materials. The objectives are to give you (1) an in—depth understanding of the most frequently used
analytical methods (e. g. scanning probe microscopy, ellipsometry, spectroscopy), (2) an overview to help
you choose an appropriate analytical technique for a specific problem.
ZOFHEFETIL, BAMEOFEAM - FEATEEE (2 OW T OSEREL IS IS OWTHED RS, AR ES - R '
HPEETE R0 ST I DWW TR AR | FEERITERD Th A9 BB B O FRHT I Z S i 72 i AT TF B 2 128 4R
HKAINZTHIENHBITHS,

(BEF—7—F]
instrumental analysis, scanning probe microscopy, ellipsometry, spectroscopy, resonance, second
harmonic generation

(BEABRVEES K]

First, an overview of the instrumental analysis for electronic materials will be lectured. Then, each student
will prepare a literature research paper (ca. 10 pages) based on a current topic in instrumental analysis in
an area of their choosing. Finally, presentation using PC projector, 10—15 minutes in length, will be given
by the student. In either case, a rough draft is to be submitted. \

FT, REARE A E O FEICHOW T 2, ilE T, BRI OERETHIY LT 2 F B2
LT SCRE E AV E NG IR A, R I BV B TREELIT,

€25 202D

Classification of analytical methods and the types of instrumental methods
Electrical measurement (CV, time—flight method, etc.)

Scanning probe microscopy (STM, AFM, etc.)

Caloriometry

Ellipsometry

X-ray diffraction

Second Harmonic Generation

Spectroscopy (FT-IR, ESCA, etc.)

Resonance (ESR, NMR, etc.)

(HHE]
KEETE—, HATHIEE DL AP 88 %5 (2008)
(558]

Instrumental methods of chemical analysis / Galen W. Ewing. — 5th ed. — McGraw—Hill, 1985.
[ A #E D FAM 5 % & SR E ]

Attendance in lecture and class participation is required. Because class discussions are a major part of the
class, attendance is required and record will be taken.

40% Literature research

40% Oral presentation (incl. rough draft)

20% Attendance in lecture, participation in discussion

(BEFIHE)
KRR O B R L 2B T 5.

[BBRHA—LR—CF7 FLX]
http://alcllan.nagaokaut.ac.jp/” kimura/lecture/iaem/index.html
Instrumental Analysis for Electrical Materials
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Technology for Electronic Materials Synthesis

[B8E]
5t B —EF (OKAMOTO Tomoichiro)

(BEEFITERKK]
TR 54052, NHRI513
E-mail:okamoto@vos.nagaokaut.ac.jp
(REBHMERUVERBE]
IR, ALEW TR, FER, IR, dOCRFEOETIv 7 A B O G BT EZ2 B | L F2R9E]
RDFEL, - B RV BtO R EZ H AT 5,
(BEX—7—F]
HBARER, BHPEERL, ZVEM B, A4 ARER ALEW S8R, BCHR, FFER, B, BarER
[(BERBRVEBEALZE]
AT, BoAT & BHZEE S EE A HOBI O S MU EIZ BT 2 M4 78 2, 1231E, & H P HEREED
OB IR T2 BT O v 7 2 R b H ViR 15,
(E%1EE]

1. MBH ORI 0 % RE 9K R Mt I i - SR IS, B 1512 SV C R
2 l*ﬁ)if“/i%%f ILDOLETHREMN LTIV I A B O G RRITIEIZ OV T (FE#E2)
. KNI Z ) L SE DT O EHE KT SV T (RBTOIE Y 7 A)

(BB D FHAf 75 ik & Bl IR B )
PR B LU H AR D A Vikam L 7o ey 7 2D NI KD i & 7 I35,
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Advanced Quantum Theory for Electronic Materials

(€EEE-4=))
i H4T (KATO Ariyuki)

(BEEF = ILERE]

FERL 53032, NHR9503, E-mail: arikato@vos.nagaokaut.ac.jp

(REBMERUVERBE]
(2 H 1) . e .

BT OMERICIWTR I EIIMEAR T R THOHN, FHETORRIT TILR T IFOLKEE S
PTTIE, FEFE D THHETNN. 22T, KilE T, FHTEALLR T HFOBRIEH
EL, T M FNOLOBELEL TN 155270, &7 NFOERLEIT). SHITEF, fix O
MEZR M2 PR 5720 VSN TWDIF D B im~ RS E 5.

(EEpk B 1) } )
B NFORFR L OEII) FEOBEICOWCHREL, BB TE528. K AT,
() fRHT )2 (T 0T V2B, NUVINER) A BT 5. i
(2) BT IR BIT DR EFE DY B L OITAIE R B L, T NHOMHT ) FEDOBEFRICOWTERT 5.
(3) | EAAb (5 — B 1{b) ZFRfig 4 %.
[BEX—7—F]
AT )%, BT, O = i, A CREHEBICREHOEH
(REABTRUREARE]

TR TIT ) (2 — R O ENOID, jiT i F 0T 770 V2, NIV BRI
OWTHEE TS, ETR TIIE CEALL R T AT OV TEEL, 1753 LUK 7y 0 51k
IZOWTHEHEL, SHIZTNORTT T PafBl, AUV ERITE BB TOD I L2 B 2. 5F
FHAETITHOBR L F &) 2OV TFEE TS, ] B ]

AR T, BWEITSCTT VMR, RE, 7Y e /25 L0ERE1T). ], K THRIC
F AR CHMLI-Z L, BB ST2ZEE2FTR L THHW, A EIRL, Bl AICBIL TkE O
EITTATRER IR 74— R 8w 7 %479,

[B%15H]
FLE =a—h ) EOEE
W 7T Y 2D iEE SRR
T3 25y B L A A
AW NV D TERE R,
51 IEVEAS HA L R AL
S0 MERR /NS L T
TR RTY AR
F8IE NIV =Yt DRy R
O L2l —TF 4 — IR
F1008 LT R UL B
1L ATAIERET 7 A~
128 FREEFE (1)
130 FREEFE 5 (2)
#1438 WKBITEL
B150 B B LEGOEE T

(€ ¢=E )
KRIZFRELR, MBS TV Mefdsi35.
[8EE]

[ )Pt STCO ORI A | @GRS GRE T A =T 17 42)
(HRORT )5 Y 774% GEREL) ) o

(B )P A7) RP. 77 A vy, AREY T AE (B4 TEE)

(MR IC 1T 2B O R TR KREAE GHRES)

(R AEDEEME Ak & ETEIE B )
RO IS U HEDOL R —MZ L 5.
[BEEHE]

EFRTOAACERITEOD 5. ZOFEITFEO NE M TELILIL 25 S D THS.
[(BBAR—LR—TUF FLZX]
http://hikari.nagaokaut.ac.jp/
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System LSI design

[B8E]
FHH #% (TANAKA Kouji)

(BEZEF-ITERKE]
FERBIRRAT JERESE TEL/FAX : 0276-88-2672 E-Mail : ktanaka@sannet.ne.jp
AP PR E ZE S B B3022 B 5 (N#29502, e—mail:kyasui@vos.nagaokaut.ac.jp)

(REBMERUVERBE]
B E T SN D KBRS R 13, SR LR ORE _ibfiHE@Ea%Féi%””% ENMTTF o
{ESNDT AT LLSHUIEFHL D0 D, ZOFRIT, VAT ALSIORE, B FIA, BRFHRALTIE, Joifh
et B b HEAN. S IR %EJZ%;@ T ARREE ﬁiﬂ%%%ii& _Ob\’C%ﬂp LR RO
%Egﬂ%%ﬂg%iﬂﬁ/xTALSIﬁiﬁT 127 OBV AR T E T O s A B AL C, 22 L e 2 0 B %
BT 5,

[BELX—7—F]
A7 LLSI, SoC (System on a Chip) , BIfEG AL, FmEE A AL, SXEHRRE, T ANE G b, LAT UG #
AT gk, ~A7a 7 at Y P(ntellectual Property)

(RENERUEESS]
Y AT ALSIOSE, R, 7 R—1c D OB T SRR A TR a5
SR CoE LRIV TR IR LR 5, 2iC R R BOT AT ALSINGEF
lizonTh S .

[IR%1EEH]
1 VAT ALSIE T
%2@’“%3]& ./XTALSIHXLI+7D‘—
B4~ 51 /XTALSI%EE%%
HOMW~EETH HERE - R
M~ H9M HEHE - s FLMAE
HBIOA~FEILHE VAT UG

A T )

13 SR L oy

BlH ARG

BIsE  REAEHIES o
€t )

ZOFEFET, () YEREE T2 2 % — (STARC) LD IFRIE CTH DT80, TXAMISTARCEY
WS A S5, STARCIRT % A (LSIFEEHR) &7 0 = 4 — I PDF 7 — 2 &6 45,

(R AEDEEME Ak & ETEIE B )
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Advanced Information Networking Technologies

(B8]
L& 752 (YAMAZAKI Katsuyuki)

[(BEEF -1 EKE]
B SH5PE5055, NHR9521

[$2% H MR U i H 4E)
WHRB (5 Xy by — 21, 450, T2 — S IR AL ARSI Tl AT/, SBICE /R4
SIRINB [ AERIAF I NT— 2 | ~EID TR, o R FFEN o NI — 28 TG Yl
B b DD DI I B TR o NI — L 7 BN B L2 >TV 5, Aehee T, T80l o b —
FORIBE B0 S RIE RS LA SO0 il S0 R — WO ST S0
e A B S,

This lecture is intended to understand the evolving information networking technologies by presenting and
discussing a history and background of network, the latest technologies of various fields, and relevant
topics about network and human societies.

(BEF—7—F]
e S SANIAR /NI A S 5 N AT 0125 SV NVESS/NE SUNVESS/ & ut= sER) A (i oVl b S NS/

information network, ubiquitous, mobile network, network security, sensor network

(BEABRUBEN ]
AT ARE LORATEBHC LB HIETI, F, WK ODDIE Y 2N T D B IEEROLH— e
L, ZORRITIE ST,

The lecture is provided with slides and hand out copies. During the lecture, reports from students will be
requested for some topics, and discussions will be taken based on the submitted reports.

€& 34D
- EHR Y N — 7 ORRES 1D R
¢ AERHAT =2 AL TDTALA
- AUF— Ry hORGHEHEIRE i
© AT RYNT =D LTy I 2 =T
- IPFERR - B 7 A {E & R I
I A I SN
- UYL AR =Ry T —7
© RN =T LGRS AT DX 2T+
S AN e S =P N L

— History and future of information network

— Mobile terminal as ubiquitous gateway

— Internet — its design principle and issues

— Traffic engineering of core network

— Voice and video over IP and quality of services
— Mobile network

— Wireless and sensor network

— Security of network and information systems

— Network, societies and human beings

(#FE]
2L,

Not specified.

(8E&&]
2L,

Not specified.

[ R #EDF M5 % & FHMEiIEE ]
HIR L BRBEL R — R, BB 8 O i 2 G I FEn 35,
Evaluated by attendance, report and examination.

[(BEEHE]
SR I TFEIZRB W T Ry N =7 T R OEE |2 BIEL TWOAZENEELL,

It is desirable for students to have taken “Network Engineering and Exercise” of the undergraduate 4th

_4‘]_




grade.
KORAFE S O B R L 2R T 5.
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Advanced Computing Systems

[B8E]
®H BAE (TAKEI Yoshinori)

(BEZEF-ITERKE]
FER 1 55062 (NHR:9522, e—mail:takei@nagaokaut.ac.jp)
TAKEI Yoshinori: Electrical Engineering Blds. 506 (ext. 9522)

(REBHMERUVERBE]
B 22 R L BRER Y 7 7 0 — T\ X D am R BR A~ D B A FLHE LT, AP IR] KA (SR AL B R T > H 3
fiESH, NAFFE]EE D53 fif, EJZ?/;%%’E%%‘&Z) SHICEASRE A4 — v PR ODEP’CIIIE\T“IEIE&'?D#
ﬁl/XTAOD%KE’JtE:ET/VG&bé%z—)/?FA%WZ@U%O Ta R, nJrﬁ‘/zTAa_Ob\TODf A
TP REA TR SHD.
Based on both intuitive and theoretical approaches to logic functions, theory of sequential circuits is
discussed including their decomposition and synthesis techniques. Furthermore, sequential circuits and
Turing—machine, a basic model for computing system, are discussed in the context of formal language and
automata theory. Thus, the lecture helps for students to gain a better comprehension of computing
systems.

Hﬁ%# 7—F]
am EEPEAL, A A-ERmER RIS, NEFFRIE, S 5E, A —h~by, Fa—Dr 7K

1oglcal function, combinatorial circuit, sequential circuit, formal language, automaton, Turing—machine

(BREABTRTIRERE]
B 7 BRAR A L CimBRBA S~ D BfR AR, HEaHY T 7 e —F 28 AT 5. 7 /ML LIZIEF R
ONWT, ZORIBEEB FIEL S, SOIAFRIEEEASEORRIZOWTHY, KO SFiEL
T b DRIRE, MBI E0F 2o 7 Bk D 3 B E 112 351 AL ST A RS 5.
The lecture starts with an intuitive approach to logic functions in order to give students a better
comprehension, and then introduces a theoretical approach to them. Then, expressions and
implementations of modeled sequential circuits are given. The theory on formal language is introduced,
which explains relations between formal languages and corresponding automata. Sequential circuits and
Turing-machines are discussed, from the view of computing ability.

Hﬁ%lﬁﬁ]

a2 FEWE L i BRI S O (55 18)
LAt PR B L B 2 B (2
| EF TS LR R (355 4i)
CHRA =~ L ERLEEE (555-6i1)
- TR R TH) .
LT ovad g — b ESORA B ERE (558-103)
- Fa—U 7 (5 11-1238)
- RFEATRENE, SHRE B (GF13-1438)
- HIRGRBR R 1518) ) i
0. SR ORI B D RIL O R 1638)

ﬂ

»—A@OO\IOO‘IPBOJI\’)H

. Fundamentals of Logic and properties of logic functions (Week 1)
. Combinatorial circuits and circuit complexity (Week 2)

. Sequential circuits and state transition (Week 3-4)

. Finite automata and regular languages (Week 5-6)

. Mid—term Exam (Week 7)

. Pushdown automata and context—free languages (Week 8-10)

. Turing machines (Week 11-12)

. Computability and computational complexity theory (Week 13-14)
. Final Exam (Week 15)

10. Recent topics in theory of computation (Week 16)

[#F8E]

il FEETRIEBEGREA — v b SRR | A T A4

M BN TR E R ICE R A BT T 5.
(BFE]

é}'ﬁﬂé‘L%fZ/]’/?"/ﬁ (Rl & E GG | Tt

[ EHIJEE{)_/—( iﬁ)%rj‘ }\"\7]\/ muuﬁnﬁﬂl%jtﬂjﬁﬁ

Sipser, Introduction to the Theory of Computation, Second Edition’” (2nd Ed.), Course Technology
[REAE DR A % & FHEIE B )

PR RRER (30%), HIZRFRER(40%), B G0NERAEL CRHE 5.

Evaluation of learning results will be made in consideration of the achievements in midterm and semester
final exams (30% and 40% respectively) together with exercises (30 %).

OO0 Ul Wb+
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Theory of Random Signal

(B8]
R F 4 (OGIWARA Haruo)

(BEEFITERKK]
155032
Electrical Engineering Building Room 503

(REBHMERUVERBE]
B F i
155 DR ZA LD RN E SN A ARG 5 ORED R BLE Th AP BRI E ST AT LB
O EZ OF AR BEL , #UF RIS IZ LD ENOD LT O IEZ BREL, Z b0 FERAVHEE
HESTD. IOIZ, ENOLOFRIZHESE, HEE DR ST-AHHNE B OBITESH DU NIARROEDOHEE L
EHRT 5.
Objective of the lecture
(1) Understand the relation of the correlation functuon and the power spectral density those are one of
characteristics of random signals. (2) Understand the change of the correlation function and the power
spectral density through a linear system. (3) Understand estimation methods of the correlation function
and the power spectaral density. (3) Understand the estimation mehtod of random signal corrupted with
noise and a prediction method of the future value of a random signal.
R H A
R OB A% BT 5,
. BIER D ANTINE 5L TG B OFE BAH BB L R DA L 7V AN D BIR A B2,
N AV FE LA BARAER D BALR 2 NT AT MV FEOHETE 1A BT D,
R D X % BT,
. HEFERET IV (ARET V) EZO/RTA—ZHEE IR TET D,
LIV T VA ERLS T VY X LD E H AR5,
Expected achievement
1. Understand the concept of correlation functions.
2. Understand the relation between the impulse response of a linear system and the crosscorelation
function between a input signal and the output signal.
3. Understand the relation between power spectral density and the correaltion function and understand
power spectral estimation methods.
4. Understand the concept of stochastic estimation method.
5. Understand the auto-regressive model (AR model) and an estimation method of the model parameters.
6. Understand Kalamn filter algorithm and recursive least square (RLS) algorithm.

(BEX—7—F]
THANERR, FERAREISL, RURTIVEBE, LEV YU TIVTYR L, =27V F, RLST LAY R
Keywords: random signal, correlation function, power spectral density, Levinson algorithm, Kalman filter,
RLS algorithm

(BEABRRVEBERE]
BRSO DGR T35 ) SRR O BB SV CHEE L | ISR BB SRR L 7 e
DEMERBUEIC AW CTEB T %, 2 AT, M CIHNEAE B OHE, ARRIZRIE % 5(E 5o
SRDIED TR T A 5, )
BERFELGR R DDV NI T 0T AMERE LB /R R — MR T,
Contents of the lecture
(1) Review of elementary probability theory. (2) Extension of the probability theory to stochastic time
series theory. (3) Study of estimation method of random signal corrupted with noise. (4) Study of
prediction method of future random signal value.

€k 31D
FLE MR (BRI, & S EERANT, da )
1. 1 ABHNE B-&0%. HHPERIEL, M RimimIc LA BRSO 2 b (G5 1A 331H)
1. 2 ST —2AXI VB, S RIBIEICL D SUARINVEE DL, T — ATV EOHEE
1) (45438, 5i) i S
1. 3 NHANE S BER OIS HOREI A 7 IV ASEOHEE,  HEF TG I(E 5O, BrET v
OWEG DA, ARG T (1) (5618) )
F2E Aam  (BEHE USH, i, Kfy S ABLo EEEL ST, HE AR
2. 1 fERam O MR AN B, MR R, SRR, (571, 8i)
2. 2 FUDMBIREE FTHI O, Fa RIS, < /ba7amke, o Ak (9, 100H)
2. 3 /NURARTIVEEEDHEE (2) , (B5111H) .
2. 4 HOEYGBEEE (ARET V) OB RIRFEDOTT L, ARNSTA—ZOHEE (LE YT AT YR L
) (BE123, 1338)
2. 5 RHHBEREO TR (2) : hv~r T H, RLST VIR L (1438, 158)
Lecture schedule
Part 1: Overview of random signal theory:
1.1 What is random signal? Change of a correlation function through linear sytem.(l to 3 weeks)

SOk W=
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1.2 Power spectral density. Change of power spectral density through linear system. Estimation for power
spectral density (1). (4 to 5 weeks)

1.3 Introduction of some application of random signal theory: estimation of an impulse response, detection
of signals corrupted with noise, estimation of interference to a neighboring channel. (6 week)

Part 2: Detailed discussion

2.1 revi<)ew of probability theory: probability distribution, probability density, conditional probability. (7 to
8 weeks

2.2 Central limit theory, Lenma of matrics inversion, stochastic independense, Markov process, Gausssian
process. (9 to 10 weeks)

2.3 Estimation of power spectral density (2). (11 week)

2.4 Model of time discrete random process such as auto—regressive model (AR model), estimation of AR
parameters (Levinson algorithm). (12 to 13 weeks)

2.5 Pr)ediction of future value of random process (2): Kalman filter algorithm, RLS algorithm. (14 to 15
weeks

(#HE]
(5 R A JOR, B )
MEBALEE D ILREL IS R HIE, R B TR
(58]
(PR ST o 7 B =i
Williama Gardner “Introduction to random processes with application to signals and sytems”, McGraw—Hill.
[ A #E D FAM 5 % & SR E ]
LAR—ROFHINZ LD,
Achievement is checked based on reports.

(BE=R]
AT A E 5B SR | [ 7 2V AE S AL B | (BT 5,
KOV AR OIS FE I BRRE 75,

[BBA—LR—CF7 FLR]
http://comm.nagaokaut.ac.jp
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Information Processing and Their Applications

(B8]
)1 # 8l (YOSHIKAWA Toshinori)

(BEEFITERKK]
FER 1SS ME5102E (PNHR:19526, e—mail:tyoshi@nagaokaut.ac.jp)
Electrical Engineering Building 510 (ext. 9526)
(REBHMERUVERBE]
T AL L 1F B AL BRI Z BT DU < O D B SIS IZ DWW TEiET 5,
The lecture about some theories is presented in the fields of Information and Signal Processing.
[BEE—7— K] \
BT — U =254, B, 742V IE AL ER
Discrete Fourier Transform, Number Theory, Digital Signal Processing
[(BERBRVEBEALZE]
F LTI T AP HIE BT BT DEGH SOV TN, T D HARN) 72 5m PR i A #H 2 B AR 42,
The lecture is focused on ”The Number Theory in Digital Signal Processing”, and is presented about the
basic theories and the scope to be applied of them.

€ 3=1=D)

BT — ) = S K BT 2 A A (1~3 H)

| BUGEIE LA (A~ 6T H )
HGROIEELRER T — ) =2 (T~9H H)

ABFALFLA~D Euler OEFDIGH (10~12100 H)

T ATENAGT BB AR, BR, (K (13~15:88)

. Discrete Fourier Transform and Circular Convolution (3 weeks)
. Multidimensional Signals and Transforms (3 weeks)

. Basic Number Theory and Discrete Fourier Transform (3 weeks)
. Application of Euler’s Theorem for Signal Processing (3 weeks)
. Groups, Rings and Fields in Digital Signal Processing (3 weeks)

(€ ¢=E )
Briz7el,

None specified.

(BEE]

James H. McClellan and Charles M. Rader, Number Theory in Digital Signal Processing, Prentice—Hall, Inc.
[ RAE D EFAEE 5 ik & EHfIEE ]

FELT, LR —FORNEEFMxGL 35,

The grade will be mainly based on the reports for exercises.

(BEEIHE)
7=V BRI NEZBIREL TOHZENEFELL,
It is desirable to have the basic knowledge of Fourier transform.
SRR DA EE L BT 5,

[(BBAR—LR—CF7 FLZR]

http://inflab.nagaokaut.ac.jp/lecture/
WEMAAN—Y

Ol W DN — O WD —
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Advanced Mathematical Informatics

(Es%A)

1] [E5L (NAKAGAWA Masahiro)

(BEEF-ILERE]

R 56092

(BEEXENRUVERBR]

;‘%7;‘?:%?4?2, NAA, 77750 K OZ O BT 58 T 2O LE~O I I B 5 5%
A N .
Rk H A

1. V=T Ay =a—TF VR N = DR EEGT5.

2. HAAOHEPELE I A A= —a L TF A HONTHEYET 3.

3. WA A= 2—T N2y M VT B AT L2 O HARBYRFEIC DWW TEGT 5.

A, HFAAEAFTIVADVT 7 )7 R FIEICOWTHEHET 5.

5. 777 aF VRS LIBmiE IR IC OV TE G,

6. 1/fHE6X L7772 NAEDBRICOWTHEETS.

7. T7IIEANRITDEBALFIEEZTGT 5.

8. UT 7 )7 IRITCNC LD AA AL T T 2L DRI DWW TR 5.

9. 7T ANFRAF LT OREEL BRI HOWTES 5.

10. MNZAE Sy AT &2 DISRIZ W TE S35,
[BEX—7—F]

T A A

e %

::L‘—:ifl/*‘yi\

I T AT A

A% =2

BAA=Z2—1

WAL NTS
[(BEABRRUBERZE]

F£7, Haken |[ZIVIRESNZSF V=T 47 ADHEHIZ LS Top Down MO =a—nazva—7 7
DIEBEERL, EBIZ, =a—aI Ea—T AU T IZBIT DA AL AT IV AD VBN L Lyapunov AT
IZEDFDEEAIZEET5FIEELS5. £7-, Fractional Calculus (2R3 5354573 L, Newton DR
MOHANGILTEIEEBEDMIE 77208, WIS —IALSINADONE BT L0, 7772 VEGR~D
Jana—7 4%, &5IZ, Fractional Differential Equation ZE0& 1, —fi%{t Brownian Bkt D777 %
IAEIZDWTEE L, Self-Similar & Self-Affine DEFHEITVY, TDELEIZHOWTES, 2 TIE, BARE
RIGHELT, BERBEEOT7I72 N0 EBILTIE, 725 WNS, Hausdorff ZERIZIS1T B/ NEAR O FpkL
Collage EHA{E15 L, BarnsleylZ IR IHU7~ Tterated Function System FRim & W% EiE ~D I iz
U\ngﬁggéﬂ%&ﬂi, Kaplan—Yorke D EZEN D, Lyapunovik LA E X, A AELT5 74 )V O A RFRIC
DOUNTBEAR .

€25 202D

Ve T4 = a—F Ry T —

T ADEEE A A= 2 —a T L

L A A= =TV R N FIW T T AR )
HFAREAFIVADVT T )7 fFHT

. I a ) ViSRS L Bm

L1/ E LT A E

LTI EVIRTEDE BAL T 1k

T T ) TRITCNI DA AET T X2 )LD R
. TR IHETEF OREE L BRI R

10. JRSTRR 53 53 HT &2 DI

QOO Uk W=

(HHE]

Bzl

(558]

Chaos and Fractals in Engineering  Masahiro Nakagawa (World Scientific Inc. 1999)

(BB D FHAf 75 ik & Bl IR B )

(REAGE H ]
G

L7 —h (5]a])

it /—h

(A 5 1] ) ) )
EEORHImIE B O A ERLOER IO EREEREL, MERICHHET 5.

(BE=HE]
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Advanced Neural Network Theory

[B8E]
Fn 22545 (WADA Yasuhiro)

(BEEF-ILERE]

JE=E (i) #1516 RE6084, #9534
Electrical Engineering Building Room 608
E-mail:ywada@nagaokaut.ac.jp

(REBHMERUERBE]
BRI 2072 N THHEIEIBRREO 2 A 32 AU LHH L ME BB, SF . Z DR EAD= R L
FEAN = AN, HERED AN = X LOfRIIO72dIZ HELTh 5, A7 Tl EROEBHI#EZ i,
FHEFRIT 70— T T, IO EEN BT D5 - il - = OV CRER T D,
Objective of the lecture
An artificial neural network (ANN) is an information—processing paradigm inspired by the parallel structure
of the human brain information processing. The key elements of the ANN paradigm are the novel
information processing system, the learning system and they are important to research the brain function.
The course aims at introducing human motor planning, motor control and motor learning.

- HRERRIT 0 —F 2 E 5,

- MOBERE R E % BT,

s —a—arOHIRET VAR D,

- BB 0O F A P A BRAE T2

< JEE)EOMSABEL | FE T VAV X LB BT D,

- WEET VIZOW TR D,

Achievement targets:

+Understanding of the computational approach

+Understanding of the brain functional localization

+Understanding of the mathematical model of neurons
+Understanding of the computational theory for trajectory planning
+ Understanding of the motor learning theory and the learning algorithm
+Understanding of the internal model

(BEXx—T7—F]
Jibd | %Jr%ﬁﬁé"]?fm—?\ Za—a TV JEEHIE L, N TV, BOEFHE, BUE AR, BT, FRA
Keywor

brain, computational approach, neuron model, motor control, internal model, trajectory planning,
trajectory formation, bi—direction, perception

[(BERBRVEBEALZE]
2 DT 7 TGl B RE T AT, = 2 35 LR A BB A 5, KiC, &
\ZEMpiA e G & U C, IEB) 4 - LB FHE - 2T O ENEFEBLT OMREIE T A OWNW TR
Do afidsld, BOAM B BRI > TIT729,
Contents of the lecture
The computational approach for neuroscience, neuron models and human motor system will be presented.
Next, the students will learn human motor control, motor planning and motor learning, then they will learn
the neural network model for the motor system.

€ 3=1=D)
1SR 7 —T
2=a—uarOEHEET L
by B
TEND 7
SR B 00 & I MR A
6 P g ) ) - D F L BRER
TRFERICEDFEE
Lecture schedule
1 The computational theory
2The model of neurons
3The reinforcement learning
4The motor learning
5The learning and control for hand movements and neural network
6The computational theory for the motor control
TTeaching by showing

(HHE]

R EITRELRD,
None specified.

(85 E]
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“The handbook of brain theory and neural networks”, M. A. Aribib Ed. The MIT press
[ AfE D BT 5 ik & SRR E ]

LiR—hET AMT L TRk 5,

The grade will be mainly based on the reports and examination.
(BEHIHE)

SO O B R L 2R T 5.
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Information Network Engineering

2

s

3

CEEL )|
H1I 4T (NAKAGAWA Kenji)

(BEEFITERKK]
JEEE  EE AR S B PES07 2, PN#R9523,
Room:507, Ext.9523
E-mail nakagawa@vos.nagaokaut.ac.jp

(REBHMERUERBE]
522 1 i
TH Ry bT — 7 ORI O SRR G TH O HITSINC
OVWTHERT D, T, FHITHI~DEIFHFEL Y —E 2
IEFRIZDUNTIR A, BRRZRAR T Y G LfR ) — e A
WZOWTCEELLEDME A5, IRIZ, FFHATHIRTIC
W~ )L 7 IR D — AP L \—OI/\"CL’\ = DfFEHT
VA, BRRIICIL, AT MBI AR RO MR
B2 i N R D2 5 T s 4y ﬁ?}fﬁ’ﬁ:if Iz
EOWCERREGTD AL a7, M/M/ 15
TTPNDFBN LD TE MRS, PSRN, 38R N IFH]
’ﬁ?ﬁ??%éﬁﬂﬁ“éo SOIZEE A BRFFBATHN DR 24T,
LT A BT DR AR R TE AL,
2. FELATHIORENT O B T DR NEELD EH =R,
PEI RN, ﬁi’ﬁ%ﬁ\]ﬁ#%ﬁ@fﬁﬂ%%ﬂﬂﬁ“&
3. 1%%{7%0)@%5@%: (2, VAT DEG T RRAT
RITTENTELHT
4. fRMTL Z%fiﬁkﬁﬁﬁ THRBREREMRTH L,
5. P72 TR~ L a7 MO 3 TEHT &,
6. AR FICBLINDER 2 25 BATHIORFEZ T L, EH0
ttﬁﬁj&ﬁi"@%‘f'é:ko
7. BB~ v a7 # g O AR M A BR 4D L,
8. fllc72bo T, i e~ L a7 g OMT N TEHT L,
Purpose of Study
Lecture is given about the queueing theory, which is
a basic theory for the performance analysis of
information networks. First, arrival process and
service process are described then fundamental
process, Poisson process and exponential service
process are investigated in detail. Next, general
properties of Markov process are presented, which
are necessary for the analysis of a queue. About
the M/M/1 queue, the performance measure such as
the stationary probabilities of customers in system,
the average number of customers, and average sojourn
time are evaluated. Moreover, analysis of various
kind of queues are demonstrated.

(BEX—7—F]
KTV B, Y —E R, v/ azi@fg M/ M/ 1551751,
W AT ANEEL, FEIRFLEEE], 7 —7 2 DB,CAX,
~/LazEg, M/ D,/ 15175
Key Words
Poisson arrival, Exponential service, Markov process,
M/M/1 queue, average number of customers, average sojourn
time, Erlang B,C formula, Markov chain, M/D/1 queue

[E%Wé&lﬁﬁ%ﬁ}f]
FBELICEBEIR> GERE1TY, o, HIRABREZ1T,
Method of lecture
Lecture is given along the contents of the designated
textbook. A term—end examination will be done.

[B%15H]
L BFEEY—ER
CIRT YR RE—E R
. VT R D ERT
- FFOATHIRAT D H Y
. M/M/15517510(1)

CJ‘I»-PC,Ol\ZJi—A
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6. M/M/1F551751(2)
7. M/M/I/Kﬁfoﬁﬂ
8. M/M/SHFHATHI
9. 7—72B,Cx
10. w/LaZ e CRELZDOMDFFHATSI
11. =/La 7OV T
12. M/D/ 1 AT DOfEHT .
13. 1%@'&3@*}%&:55@“5%@%3%
14. REOATHIRMTIZ B3 D38 R 1UES
5. REOATHIENTIZ B3 238 A EG A
nﬁ?ﬁﬂ}qﬁﬁ TR AR A S
Terms of lecture
1. Arrival and service
2. Poisson arrival and exponential
service
. Markov process
. Purpose of queueing analysis
. M/M/1 queue (1)
. M/M/1 queue (2)
. M/M/1/K queue
. M/M/S queue
. Erlang B,C formula
10 Other queues
11. Markov chain
12. M/D/1 queue
13. Recent topics on queueing analysis
14. Recent topics on queueing analysis
15. Recent topics on queueing analysis
Term—end examination during the period of examination

(BHE]

HMEBLREEG L IKREA, P)IMEE 3, ARdbHiR
Textbook
”Theory of Information Transmission 1” H.Ogiwara,K.Nakagawa,
Morikita

(€5 )
(T OATHI AT DGR ) 77 ay 73, ~ 7 ay eVttt
Reference book
”Queueing Systems” L.Kleinrock, John Wiley & Sons

[ RAE D EFAEE 5 ik & EHfIEE ]
FHIRIZ %ﬁmj—éﬂﬁj{nﬁ%@ﬁkfﬁ uJ:OTE‘LL%quu/:Ej—éo

Evaluation
Credit is given according to the result of the term—end
examination

(BE=IE]
SRR 7205 TR, BUEREOITRA L EET D,

Fundamental knowledge of differential equation and
linear algebra is required.

KOE AR 75 DT A FE I BRRE %,

ﬁm“?’

@OO\]CDO‘I»-&OJ
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Advanced Software Engineering

[B8E]
Bl & (YUKAWA Takashi)

(BEEFITERKK]
JEE: BRI S HH6ME6065, NARI532,
E-mail: yukawa@vos.nagaokaut.ac.jp

(REBMERUVERBE]

BEHM:

‘f%i&@fﬁ'ﬁyx?b%%ﬁiﬁ“éy7%'717’5?, A DORRERCEIRE W T2 B AMEICHEL T, B, ®idnhL
B %S fﬁfi’&é LEBRTIY 7T LN ONWT, OB Z T EFEICE T M ESTS. Y

T2 T T HRER T Ch O LR B LU P MR 0 2 HAEREL, 21

SILHOLNDTE X DRIEEHIZOT .

PEAK H A

O LT PRI, SIS TG LR Et Tz e, BRMICIZLL PR TEBIE

- AR 7b>5x%>h7tﬁéf_ HESAL R B FUEIC LD B SR AT AT T — T 0 H A Y IS I, F— BT

a VAR CTEDHD

%ﬂ%ﬂﬁ@ﬁfﬁ%z%/ﬁb\TVXTJAanJr%m\ P A 1 X A SR TR AT L.

°“/Xfé§§§ﬂig’3b‘f712177Au;<u+72ﬁb\ HCPF ¥ —h3 sl TEHT L. )

Oﬁ7217%?§ﬁnxﬂ+${£%ff§%ﬁ¢b, BT /mﬁh?aﬁuﬁr%ﬁb\ft TV EFEUML

(CEDEFENTEHI L, BARIIZIZLL R TEHZ L. ) )

gighﬁﬁ%a:ﬂb, F T2 MBI ST EATo CERET N EHEEL, 2— A7 —AKEL TR T

CHRETILICE SO T ET LB LU ETFT LV ORELITW, VIR, VAT LY — U AK, &

AT LN —7 U AR ELTRLah TE DT L.

Course Description:

This course is indented to develop an understanding of the problems associated with the development of
significant computing systems (that is, systems that are too large to be designed and developed by a single
person, and are designed to be used by many users). It is also intended to learn the techniques including ”
structured design technique” and “object—oriented design technique”, and tools for the techniques
necessary to develop such systems efficiently.

Objectives:

On completion of this course, the student will have following:

1. the knowledge and skill to apply a structured approach to the development of a solution to a problem.
1-1. the ability to analyze the problem and to describe it into the data flow diagram and data dictionary.
1-2. the ability to design the system following the structured design manner and to describe it as the
hierarchical structured chart.

1-3. the ability to design the program following the structured programming manner and to describe it as
HCP chart.

2. the knowledge and skill to apply an object—oriented approach to the development of a solution to a
problem.

2—1. the ability to model the problem and to describe it as the use case diagram.

2—2. the ability to design the system and program following the object—oriented design manner and to
describe them into the class diagrams and sequence diagrams.

(BEX—7—F]
Y7 =T L2f, fEEEEREE HCPF v —h, 47 Y=/ MEMRE!, fi—E7 V7 S7B(UML)

Software Engineering, Structure Design, HCP chart, Object—Oriented Design,
Unified Modeling Language(UML)

(BEABRUVEESE]
?—5{-7°m°}175'75fﬁﬁb\@ﬂ%ﬁx?U~V@CT%%LT§§%%@&')6 ETNENOBETTHEICOWT, %41
2T TRRRZRRET EBUC L DK FE R T Z8IC8D, FEO BN R ERZ et T 5.

A data projector is used for the lecture.

[IR%1EEH]
RIANTEAY N

. /7}\'7::77]:%

L BUREFRBE

. ‘.\/X%JAPXLA'Ti/f(l)

. “/()X?Amﬁr&{zé@)
n77 i FIEAA(L)
. ar T BEREHEQ)
AEE R R TIEEED

CO O Ul Wb —
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9. &7 VI MEMER T FIE

10. ZRET L ORER

L1 HHFE 7 L ORSE

12. an+;E‘7*/l/®*%%(l)

13. an+;E‘7*/l/®*%%(2)

14. &7V MERRHFIESTED
15. I AN —L-TarI3I7

1. What is software

2. Introduction to Software Engineering

3. Requirement Analysis

4. Structured System Design (1)

5. Structured System Design (2)

6. Structured Programming (1)

7. Structured Programming (2)

8. Summary of Structured Design Technique
9. Object—Oriented Design Concepts

10. Object—Oriented Analysis

11. Object—Oriented Model

12. Object—Oriented Programming (1)

13. Object—Oriented Programming (2)

14. Summary of Object—Oriented Design Technique
15. Extreme Programming

[#FE]
BRI 2R E L GER TR T 5.
To be announced in the class

[ AfE D BT 5 ik & SRR E ]

i, SRR —REFRL. %zh/czh(DI/T ’50 M0 e L Tl E 2R AL GHEi 5. LA —k
(AL R BT A R, BIRL R — NI T D e ME MR S R B AR A 5, Rk
BRI B RSV TR 5.

The final grade will be based on a midterm assignment and a final assignment. The midterm assignment
concerns structured design technique and the final assignment concerns object—oriented design.

(BEZEIA])
Ei%%i%*ﬂrciwww&:fﬁﬁﬁa“ék&), FE AT EOT-DITWWWIZ T 7 B A TEXABREA K 2 TRLZENYE
L.
The course handouts will be taken via WWW. The students are recommended to have an access to WWW.
[BRAR—LR—C7 FLX]

http://kslab.nagaokaut.ac.jp/mdl19/
Yukawa’s Lectures Web Site
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Advanced Gourse of Digital Image Processing

(B8]
G BrZE IWAHASHI Masahiro)

[(BEEF-ITEKE]
TR 550428 (FN#R9520)
Room 504, Building 1, Electrical Engineering, Ext.9520

(REBHMERUVERBE]
TEHRIE1E BAIRO IR T DT 14V F 0 AZ AL B 2 SRR 72 T A B L OUS I BARIZ W T, g
T AL PR A LI R RC 5D,
The students systematically study analytical methods and applications on digital signal processing focusing
on digital image processing and coding.

(BEX—7—F]
A, v=—T Ly, BEREH, JPEG, MPEG
compression, wavelet, orthogonal transform, JPEG, MPEG

(BEABRRVEBERE]
B, 7 —) oM, 2 BREEE LoD, TAVHIG BB, TAVHN T4 NH | VT L—ME
B e — T L N BRI /N E R EZIC W T JPEGOMPEG 7 8 CH| S A 5
JEREDIG B 28 CTEE 35,
The lecture focuses on “digital signal processing”, "digital filter”, “multi-rate signal processing”, “wavelet
transform”, ”orthogonal transform”, “mean square method” reviewing ”Fourier transform” and ”z—
transform” via ”image compression” techniques.

€25 202D

1-2. Overview of the compression techniques
3-4. Predictive coding and z transform

5-7. Orthogonal transform coding.

8-10. Spectrum analysis

11-13. Multi-rate signal processing

14. International standards

15. Examination

16. Review

(#FE]
MBS U T, #EFICE B ERAT T D,
”Text” will be provided in the class.
(58] |
BFCET~ATFAT 47 BAROIERE DCTAM I CQHIR, JesmBeffid FIFE &Y — X TG # i)
TLEVarye AREUEE - EROT 2V | FEEXE, O
[ AfE D BT 5 ik & SRR E ]
R AN (50.48) EHIZRT AN (50.48) ORREFHILVFHLT5,
total score = { examination(1) + examination(2) } /2
(BEHIHE)
TV B T A UG S BRA BRI B S QWA RIS L TR ELAED D,
The studer}}s are supposed to have studied “Fourier transform”, ”z—transform” and ”digital signal
processing”.

KOV AR OIS FE PR 75,

_55_




B S BN E R BE  2u  17H

Natural Language Processing

(B8]
A Figs (YAMAMOTO Kazuhide)

(BEEF = ILERE]

ER 1550852 (NHR9524, e—mail: yamamoto@jnlp.org)
Elec. Dept. No.1 Bldg., Room 508 (ext.9524, e-mail:yamamoto@jnlp.org)

(REBHMERUVERBE]
FHBITBN TR KENOEERIGR THDSBIGMICKL T, EDOIIIIFHHRME T AT
DNTHES, AFDBHAWS SR RS FIEEECH 5 L3RR, HOWHHEIC CBUNC H R A
PEUDRFZ 722 | ZE R T ﬁﬂﬁ#é@biﬁ%ﬂim\o SBOFFOZ DO LR A B LT |
T, INEWERT BT DV OND FERER 727 VTV X D% UL BiRE 2RO D,
Computer processing of natural language, or language that is used by human communication is learned.
Natural language is the largest in amount in our daily life, the most informative information source, and the
least recognizable patterns than other media such as speech and vision. In this lecture, the participants
will notice several features of natural language, and learn some basic and typical algorithms for handling
them by computer.

Hﬁ%# 7—F]
TERESRARAT | A SCRRAT . ECORARAT, BEAREIAR . B BhBEH0, AR, 7 X A~ (=27

part—of-speech tagging, parsing, semantic analysis, machine translation(MT), text summarization,
information retrieval(IR), text mining

(BREABTRUTIRERE]
25;’;%%&%%%%?50 ATARIE Web _— Tl 5, MBIISU T, hF I E BBl AT
ZEN o
The lecture follows the slides of the video projecter shown in the class. The slides can be obtained by the
Web page below. Some printing materials may be distributed if necessary.

(#FRE]
BARLLF O A 2 TELTHD,
L. ﬁﬁééﬁkﬁ'ﬁmﬁ}ﬁéﬁ o
2. TORESRARMT 070 T, BRI S RRET V70 E
3. MR CYKIE, Ty —MNERE
4. TREORMEAT - i S0, WIRA Y P — 708
5. ;cﬁ)ﬁﬁﬁﬁ SERRMEAT, BUCARMT 72 &
6. Sana il = — A AU L
TS B AT RE
8. PEAREHAR & & P RHAR : I BIRIGR , weatRaR7e L
9. Tﬂ‘rxh%-ﬁﬁ E%ﬂﬁaﬂjiﬁ -
10.ZDOMEFHOH L5 E)  FHRFE, L5 iHEel

The following topics are planned.

. outline of natural language processing

. sentence segmentation and part—of-speech tagging
. some parsing techniques

. semantic analysis and word sense disambiguation

. contexual analysis

. language resources

. text generation

. machine translation and spoken language translation
. text summarization

10. other topics such as information retrieval and multiligual processing

(#HE]
FRIZHRE L2V, MBS TV MBI 35,
None is specified; the participants can have the handouts at each class.

(&E8&]

ZRR— L=V BWDL,

See the Web page below for list of reference books.
(B DFHE S & FHEEE ]

LR —NE TR BR O G R o TR A M35,

The overall assessment will be assigned according to the result of the final examination or some reports.
(BE=E]

BERDATARAM R A2 E O INBIE#E T LD Web R—UIZ8>TABT 5,

More information can be obtained at the Web page below, such as lecture slides and

OO0 Ul Wb+
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supplemental/additional explanations.

KO 234 EE I B D,
[BBAR—LR—UF7 FLX]

http://nlp.nagaokaut.ac.jp/
H RS RE LB R (H AR S FE AL EAF ST =)
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Advanced Engineering for Nonlinear Circuit

[B8E]
FEAR 1F (TSUBONE Tadashi)

(BEEF = ILERE]

FERLSH3062, PNHR: 9558, E-mail: tsubone@vos.nagaokaut.ac.jp

(REBHMERUERBE]
[ A ) ‘
%%TODI””\ETTEETE}?)ZﬁFf?REEﬂ% T AT LEUTUSH T DD LB T F 1k, 3X5HF
5, vRalb—rar FIREERTAZLE AL T .
Objective of the lecture
A nonlinear circuit is important element for many engineering system. The objective of this course is to
understand the analysis, synthesis and simulation method of nonlinear circuit.
[k B i)
1. SF I OO T B A AR
2. IR RE ][RR O AT F LA PR35
3. P BERRE ) [ B O AT FIEZ PR 5.
A, GYIEER Ly A A 5 S A FR .
5. LB G E R T HEIEOHE, 32l —Tar ks,
Achievement targets:
+Understanding of the nonlinear circuit approach for engineering system.
«Understanding of the analysis method of time continuous system.
*Understanding of the analysis method of time discrete system.
+Understanding of the bifurcation and chaos.
+Understanding of the synthesis and simulation method for nonlinear dynamics.

(BEX—7—F]
FEBIERIES, FERMIE, RIS, SRR, AR, NATVIREAFINNT AT I

Nonlinear circuit, Oscillator, Synchronization, Bifurcation, Chaos, Hybrid dynamical system

(BEABRUVEBES K]
FoA B2 GRS, W B R A AR
(RXIHE]

1: TV AT AEIERE R, SRR 7Bl 5

2 R R B OMEHT 1 (B BhIRED, EEIE, FEIREIES)

e A [ [F1 R D AT 2 (FR RN, & ﬁ%‘éiﬁt&‘, EEETEY)
:%Eﬁﬂ?ﬂaﬁﬁlﬁl%@ﬁﬁﬁoﬁﬁm DETEM, 7l ES)

#Ef?ﬁ/%\éﬂ;{ nXu (/\uﬁﬁ%kﬁjx>

ATV REAF IV AT AOFGEE, V3ol —TarFik

7 IR AR LTIk D T2ES AT 1

Lecture schedule

1 The introduction for nonlinear circuit

2 The analysis method of time continuous system 1(harmonic oscillator, averaging)
3 The analysis method of time continuous system 2(harmonic balance method, describing function,
synchronization)

4 The analysis method of time discrete system (stability, bifurcation)

5 The synthesis of nonlinear oscillator

6 The hybrid dynamical system

7 The feature work of nonlinear circuit.

(#HE]

R EIFEELR.

None specified.
[ R#EDF M5 % & FMEiIEE ]

LiR—hET AMT L TR 5,

The grade will be mainly based on the reports and examination.
(BE=E]

RS AE S OAREE 2B 2.

CT)O‘I»-BOJ

_58_




3V Ea—4 e BE 2B 2%H

Advanced Gourse on Computer Gontrol Systems

(E%R]
2 ]

(BEEFITERKK]
e R SR E54 55
A& 9574 (hirao@vos.nagaokaut.ac.jp)
Room 805, 1st Building of Mechanical/Construction Engineering

(REBHMERUERBE]
A a—ZOFHAPIERT D80T, BRMROEEMEN IV TD, RERTIX, mLeRava
S FB S 27 DA R 2T T N TR R, VAT~ S AN ST %, .
R —E ALV E R MR T 5T 4 U A T N A B a—T 4 U T I OWTHERERD D,
Corresponding to the extension of computers to a wide variety of safety—related controls, the importance
of ensuring safety is increasing. This advanced course is aimed at understanding hardware/software safety
technologies and risk management which realise a high level of safety of computer control systems, as well
as dependable computing for the trustworthiness of computing systems.

[(BREX—7—F]
LB o —HHE RV, R, SRR, R, T — =T R R R, T A T L3
a—Tq T
Computer control, Safety, Safety Technologies, Hazard analysis, Diagnostics, Fail-safe, Functional safety,
Dependable computing

(BREABTRUTIRERE]
BAT 457V N TR AT, w2 Tl CPUEZ BT NN—NY =7 D /A X, V7 by 27 25—
RE| A a— SN BT DfERER ThLH NP =R a2 28T | ZNOITK T DL BRERD D D/N—R
U7 TR = T RPN OV TR T 5, IHIZ, VAT DV RV A NIL o TRRE R T HIEREZR
BOWREFEBEHOBRFHIZOWGERR T2, Fio, mERT—E AL VAR - HERFT 57 1
BTN =T 4 T IO TR T D,
The lecture notes are to be provided during lectures. A series of lectures deals with hazard causes such
as hardware component (including CPUs) faults, noise and software errors, and hardware/software safety
technologies as their countermeasures. In addition, the concepts of risk—management—based functional
safety and its requirements prescribed by international standards are explained. Dependable computing
for the trustworthiness of computing systems is also outlined.

€ 3=1=D)
Lo o — Sl b2 4
2P =R Fik (5 TFTA,FMEA)
BVRITBAAA
4 SR AE FCOMERFH G
5EBRSE T £ CORERER L~ a7
6. e il
TR 2T e By )
83MHEICLAT =— L —T R R —FK b
9.2 a—HHlEHDN—RT =T
10. 2 Ea—2loy 7 =7
11. 2B 2 — 2 I O Fm B R (F2 W FR ke ] %)
12.88Re 2 2 L [EFR B RS IEC61508
13.BERE 2 i
14.8—=TT4TVT 4TIV AT I
15. 74 HZ T Narvta—5 40
1. Computer control and safety
2. Hazard analyses (including FTA and FMEA)
3. Risk assessment
4. Probabilistic process to failure
5. Probabilistic process to repair and Markov analysis
6. Fault tolerant methods
7. Safety confirmation systems and interlock
8. Tri—value fail-safety and safety components
9. Computer control and its hardware
10. Computer control and its software
11. Computer control and its theoretical aspects (e.g. diagnostic interval)
12. Functional safety and the IEC 61508 standard
13. Functional safety and problems
14. Safety—critical systems
15. Dependable computing

(&7HE]
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No. Lecture notes are to be provided during lectures.

(85&]
“Hazard Analysis Techniques for System Safety” Clifton Ericson II (2005)
“Practical Design of Safety—Critical Computer Systems” William Dunn (2002)
“Safeware” Nancy Leveson (1995)
BHAGEMET S, FEATEDE (2005)
TYRUH T IV AT KK ET (2005)
HHHIS AT AOZE 4 M BBUR BE . B AR 2 (2007)
[ AfE D BT 5 ik & SRR E ]
R DN AR — ML TRl 95

Students are assessed by several interim reports (50%) and the final report (50%)
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

(Es%A)

Coulson David*#%5)1l & (Yukawa Takashi)

(BEEFITERE]
FEH kAT
(BEEXENRUVERBR]

When making a presentation of research, starting with a simple introduction is most important. The easier
your presentation is, the easier the questions will be (if you research is good!) Also in this course,
students will have a chance to review English necessary for creating a clear easy—to—understand
presentation in English of their own research topic. The teachers will give instruction in basic technical
writing (grammar and vocabulary) and structure of English technical writing. This will include: summarizing
their research, and deciding how to explain the outline of their research. Students must make a
powerpoint presentation during the course and answer questions from other students and teachers.

€25 202D

Week 1 INTRODUCTION) Summary writing; making a complicated idea simple.

Week 2 Difference of spoken and written language in technical presentations.

Week 3 (USING TECHNICAL ENGLISH) Students continue introducing a basic process of their field of
study, and questions from students in small groups.

Week 4 (DESCRIBING YOUR OWN RESEARCH) Identify the key points of your research in just a few
lines. Loud speaking training.

Week 5 Students must present a short, perfect outline of their research topic.

Week 6 Work on asking questions in response to listening to research introductions.

Week 7 Work on answering questions in response to listening to research introductions.

Week 8 Appropriate language to criticize or praise other scholars’ ideas.

Week 9 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.

Week 10 Summarizing your research in 15 slides.

Week 11 Editing your slides more. Short presentations in small groups followed by Q/A

Week 12 Talking with limited notes and short slides. Looking at the audience.

Week 13 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 14 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 15 Full presentation to the class followed by Q/A from teachers. (4/5 students)

(%7 #]
Provided by teachers
[ A #E D FAM 5 % & SR E ]

60% powerpoint presentation / 40% general participation

(BE=E]

This class will be limited to 15 students. Selection by written report.
THIS CLASS WILL BE SIMILAR TO WRITTEN PRESENTATIONS. BUT IT IS MORE SUITABLE FOR
STUDENTS WHO ARE NOT SO CONFIDENT IN WRITING OR USING ENGLISH.
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

[B8E]
Valerie. McGown * A4 5254 (KIMURA Munehiro)

(BEEXENRUVERBR]

The aim of the course is to enable students to acquire the skills necessary to present a research paper in
English at an international conference.

(BEX—7—F]
oral presentation, participation in international conferences, academic/ research reports

[(BERBRVEBEALZE]
SYLLABUS
This course uses video and audio tapes to demonstrate the skills and language required in oral
presentation. The course covers:
— registration for an international conference
— preparing the presentation (what and how)
— delivering the presentation
> beginning and ending
> audio—visual materials
> voice and body language
> handling questions.
The video also provides an example of a poor presentation.
Basically, the course is conducted in English but Japanese language is also used as appropriate.

(&HE]

TEXTBOOK
Copies of course materials (English and Japanese) are provided to students.

[ A #E D FAM 5 % & SR E ]
ASSESSMENT
Students will be required to make two 20 minute presentations in English. The first or initial presentation
is a “practice run” which is revised and improved for the final presentation. In principle, the final
presentation accounts for 100% of the mark.
Each student is required to select an English article which reports research related to his/her own area of
study. This provides the content of their presentation.

(BE=HE]

Prerequisites:
The course assumes a reasonable level of competence in English language. Students are required to take a
short spoken and written test before being admitted to the course.
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Written Presentation BE  2Bf4I 128
Written Presentation

[B8E]
Coulson David*MCGOWN Valerie* 54 $& (Suzuki [zumi)

(BEEFITERE]
FEH kAT
(BEEXENRUVERBR]

In this course, students will have a chance to write a short English report of their own research topic. The
teachers will give instruction in basic technical writing (grammar and vocabulary) and structure of English
technical writing. This will include: abstract writing, describing experimental methods, results, and
conclusion. Finally, students will submit a revised, correct English report of their own research topic in
English. In addition, in this class, students can study how to structure a power point presentation by using
only the most important information source from their own reports.

€ 3=1=D)
Week 1 INTRODUCTION) Direct writing style of English. Problem/solution pattern of English. Basic
process descriptions.
Week 2 (USING TECHNICAL ENGLISH; GENERAL) Presentation and class reading of each student’s
chosen process.
Week 3 Students continue introducing a basic process of their field of study, and feedback from students
in small groups. Then report to whole class.
Week 4 (WRITING SHORT REPORTS; ACADEMIC STYLE) Identify the key stages of an abstract.
Students start preparing their abstracts.
Week 5 Each student to introduce a basic abstract of their research, and feedback from students in small
groups. Presentation and class reading of each abstract by students.
Week 6 Reading of abstracts by students. Analyze why they are good or bad/class discussion. Link to
reading and critique of important research paper for their field. Week 7 (WRITING LONGER REPORTS;
2-3 PAGES) Writing a review/critique of an important research paper for dissertation.
Week 8 Each student to introduce their critique of a paper of their field of study, and feedback from other
students in small groups.
Week 9 Comparison of an academic article and a popular article on the same topic.
Week 10 Work on clear summary/conclusion writing and limited use of statistics
Week 11 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.
Week 12 15 minute powerpoint presentations by each student and feedback.
Week 13 Students start work on revising their short research report (including abstract, research paper
report, basic overview of their research, results and conclusion)
Week 14 15 minute powerpoint presentations by each student and feedback.
Week 15 Students submit final draft of research reports. Last powerpoint presentations.

(#HE]
Provided by teachers
[ A #E D FAM 5 % & SR E ]
50% Research report / 30% powerpoint presentation / 20% general participation

(BE=HE]

This class will be limited to 15 students. Selection by written report.
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Global Leader Research Proposal and Design

(€EEE-4=))
K2 H - Co-op# & (Staff)

(REBMERUERBIF]
ROBEE T — LRI 0— SV —E =R T 0T ADIA— RN RGBT — LANTDT AT
yiar il T, BODWIED 7 R —Y L2 4oRk L, e BRI IERE N 52 La HIE 3%, 20
FHRICED4 B OBFTEOBARE], HMEE) Al T WA RENZE T2 BIEL 5,
(BEX—7—F]
23—7’“7‘%1%—47“/1« FOTEFRE T — LA E | e L BT EL, [EERAOAEEL, b
(BEABRUVEESE]

EHODWFZED T R — PN 2R UEBOIEE R L LBITHPME, FHUE, 2 ~DOEBREDOBLEND
iam L72 BT, TN ARMEHEELL TEED D,

(AR D FFE 75 3% & Rl IR B )
U —F 7 uR =L B L O E B EONAFIZ LT,
(BE=HE]

S TS B A T — DRI — VY — X — R T 0 T A DA — AR T IRET D, &R
2HEMZ L THEMTEXDT a— Vit - B FE D% a ~To R O HESE T D E N E L,
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Multi-Disciplinary Integrated Global Discussions and Cooperative Learning

(€EEE-4=))
K2 H - Co-op# & (Staff)

(RXEHWRUVERBE]
[%%%Hé’a]
Prrh s —Ba— 254D, IREHERONNICo- op%ﬁzﬁ@%/ﬁ)/&@?b& ENEINDNLZET D
/\%ahm HBUCICARD IR EATIC DOV TOREROHER A BT, Bed 0 B Ofh & BB 25153
5. BARBYITIE, F— LB TOFGERE AL T, fE 2 OISy B - WF TR & Aih 53 B & O BE M B4 B
?&%ha fﬁf]‘ﬁ%ﬁ B A RS T 20, EIRME AR - R RE 11 2 e - Fa 3 5.
L T
O3 BB ZE D B DT DFEENT R & T 4~ DI
I - 2P BEA 72 B RE ) & PR PR ﬁ@fl%ﬁ%. }
ED B80T NICHERBAARD I B 221 L O B HE A B U7 R\ EF O (A,
*Co-opHENHDAA) 7 il U T B AR T )0 BT L L OB LR IA.
FiETCINR BB T ORI ORE.
[E%#—U— F]
F—LIHE, T, EFHEE
(BREABTRUTIRERE]

FOY BT — DR T — AITEBNT, HEHB L Co-opBE DA ZI 7 DL, & H O ILREE B
L7 BRI S R FE AR A T — DB CALZEL, 2 ORRRRATIZ B L CURAE 32 H Al - 1R 23
B 7R IRE SR IS DWW CE DR R A R L, BRI T 7 e —F &8T5

€k 31D
1%%%52:60 OpEREINHD AL ZN I\ XD By B A W SRR DT R LR A
2. ARRERA TIC R DAY - #E 10 - R BR A7 1) E@ﬂﬁ%%@.mm
3. BOOWFIERREE OBHEMEIZ DWW T DB L LB LA
4 F— L BN COF AR R R ER S AR H o
5. F —LFhm R I RS DB L FREH B L Co-op B Z MR TG 55w

(€ ¢=E )

B2
[8EE]

Bl L.
(R AEDEEME Ak & ETEIE B )

EF — ADFFRE R RSRL TR LB BN LY, B8 M605 0L FABkkET 5,
(BEEHE]

PEZ B D Co—opE THHD T, SFRFRE R T D5 A IITEFOI L.
[BRA—LR—S TP FLX]

(Hfig )

BT — DR EL AT o — V) —F —FE

%&?ﬁﬂm

H>
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Fundamental Experiments in Multi-Disciplinary Integrated Education 1

(€EEE-4=))
K2 H - Co-op# & (Staff)

(BEEFITERE]
(FHEOFHREZM])

(2% B MR =R H1E)
BBRA T — AR B S L) — B 7 1Y T WD m— R S B B R
BEUSLE LA IO P U O (ORI B LI IO gl S5
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