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For the decommissioning of the Fukushima Daiichi Nuclear Power Plant in

Japan, installation of robots has been promoted. However the electronics are mainly consist of
conventional silicon integrated circuits, which is vulnerable to radiation. And then the electronics

limits the operation time for the decommissioning. For the radiation hardened electronics, we need
to apply other semiconductor with radiation hardness. 4H-SiC semiconductor is one of the candidates
for such a material. In this research project, we promoted research and developments on 4H-SiC
MOSFET devices and integrated circuits, research for high performance, and for harsh environment
applications, under the international collaboration.

CMOS MOSFETs



B X F—19-2
1. BRIEBIAA S 4N DT 5

BEREFE - FEOREFIEHNED 5
TWD N, FORFE TREICIIE AR EE T
DOEENRKETHY, aRy hOFAIZLD
WM BEIFTEEN RO TV 5d, Ll
WHEARy NOFHMTH D ) o v -E R
SERERIR IR, GRRMEAME < L AV R
BRI T CIIET 5, 2o-Hv U ar bix
D AR XD A SRR AR R (0] B DA% S
MBRO BTV D,

2. WHEOHK

ABFFE T 4H-S1C -8RI K 2 Hctwmt
PRI T CMOS EFEIRIEE O 7= & OWFFE 21T
W, BEIF TRRICBE D 2 v R v MEEOTEMN &4
KT L EEEMEE LTS,

3. WHEDIiE

AH-SiC YEERIZ L B MOSFETs 534 28
KOV BAERERI B ORRIE - BFgE 2D, 4
RS L ATV RO A D, £
500°C £ COMEIR COEEDIEZ 1T - T,
Z O E EICRIE ST 5701, 2R
EEBELTWIYHEMN T 7 7 X 2 WET D
oI, FRCEERUTOHBEOMEL I 5
WZED T 2 (1) mRAEBRE DO LTT
FA v Fak A2 L% 4H-SiC MOSFETs DHF
7. (2)4H-SiC pMOS T /XA Z D#FZE, (3)
4H-SiC MOSFETs OEFHEEN A b : 4+ U 7
BEhE M ., (4) MRERBEICI % 5 5 4H-SiC
BRI A OA— I v 7 BGAIE, TR
BREE T COEMEREE LTU) Ho~fR
ks F—% L =X RER,. Q) &
B (~500°C) (281 2 [EIEENEEER %
Dz, TNOMREEIICHEET S 2 & Thi
REEET L7 b= A&fHE LT,

F A AERUC BV TR, AFRE AR T
R E7 0 v A TTF AL AER A B Z 72 o
-, K TOT L —FZ A7 4H-SiC
nMOSFET LAYy 727 /3 A ZAERUGIEIZIR D K
TR B, XU DI 4H-SiC (0001) 4° Eofk
FiZ, 3 um@p M X %o v Vg R
L7z REIZAL THY . JEEIX6.0X107
em® & LT, ZORMPEE L, nMOSFET @
BIEEEVIHZ 3.0V (2925 X o IcihE L,
AL XD % 2 —~F— &R L, S/D
T As A A2 % S00°CHNEV T CHEA L, ARl
WPEREEIX 5.0X 10" em® & LTz, TEAL, &
—ARUNEE ANy ZIEIZ LD L, 1800°C
CARFYTEHAL T =— V5 T o T2, F DHBRE
PALFE R %2 1150°C TiT- 7=, B LIRE I
10 nm BXL 20 nm TH 5, S/D fEIE o=
VB MAR—IVERR L, Nb/Ni O%JEE%
R L. 950°C T U YA NMexait->7=, S/D
WAL, Al &7 — NEMZ TR L, APCVD
CTREMHIRZ R L=t . Al B Sy K&
TR L7z,

4. WFFERH:
(1) 4H-SiC Pseudo—CMOS [F1I& DR = IR B /E

/NRAEEIRK & LT 4H-SiC R A Fu -
Pseudo CMOS [FIE& %A %El - RUEL. FHIiZAT
STz, TAAL ZRET v 2%, EEED
IR L2 FIE T o7, X LIC/ERIL
72 Pseudo~CMOS [FIE D[EIEEK, LA 7 7 FXA,
ERL L 728 D5 B % 7”9, Pseudo-CMOS [A]
BITAED n AT R T PAZNBRD
BEE LTiEA o R —XEMERT 5, K21Z
450°C &£ TOEEREZ 7T, 350°C £ Tlx+
IR AT 4 v T EEE R LT, 4000CLL ET
ITEEDIKRTNA LI, 450 CE TOHE)
ER LT, 2TOAY 4 TEEDIKTILT
— M) —rEREMCE b0 T, F—TE
MOEFETCUHEIND EEZOLND,

Z® 4H-SiC nMOSFETs DF /34 Z /85 R
— X OMEZEITV, TD/IRT A —H e _"— R
|2 Pseudo—CMOS [A13& O @ /Rt oD SEATR AT %
1To72e ZNEREIH, XL —v g
e T UoTEBRREDY I a2l —Y gy EE
Jiti L7=, nMOSFET DT /XA AHA /g EDF
INA ARG A= EMH L, Zhickvi@EsE
BIF72 EORBIRERBE COT A 2 DEMER
B R Y

®) VppVpp  (© Voo Voo

i m-

a
( ) VDD VD]')
M3 M4 M3||| M4
VI(I VU\I(
Vin" Vnul
M1 M2
M1||| M2
VG.\‘D VGND I
Y Lmn
GND Vsnp

X 1. Pseudo—CMOS [E]# (a) MIEEIX], (b) LA T
7 R, () RAET A AEH,

5.0

45 &
40 ¥
35 f
30 f
25

2.0

Output Voltage V,,, (V)

1.5

1.0

05 r

0.0 LT TP TEOITATY b4
0.0 1.0 2.0 3.0 4.0 5.0
Input Voltage V;, (V)

2. Pseudo—CMOS [E1#& D 450 C E TD
R EE B ERFE.



2) EREEEREO-HDEL T T I a
+ 212 X B 4H-SiC MOSFETs D52

@ DY 3 MOSFETs TlE. =8 H)
YED =Dz — MEEERAW 'LV T - T 5
A AL P TaRRIZLY TN ZA~DIEE
EREEFEBLTCND, 7F— MEEE/ERIL
TEDOBHIZ, A FEANE L, S
A T TWNDD, RHIEELIEE L TH
900 CLATTHY, ZOMETHY— MESEIX
MEES N2, L2l 4H-SiC TIXZZ OARHE
WTE M L N A e K 1800°CHEJE TT- TH
0. ZORETIEY— MEENRER D L1
HRET LD, ¥Y— MEErHWE=ELT -
TIA A MR FEATE R, F0
FOINETHI—F— TR LEN)
Tt A TTNA ZMEREIT S TODHNR, 7
— h=-Y—RA F—b-FLA UBOFERE
MREL, EEEBEOFEER & 22> T
b, ZOMEEMET D=0, itk
TeTIA A N AR L, EHL
7o 322D Fat AL D MOSFET 53
A A DT E T IHMETEEZ~T,

3. b L FHERE 4H-SiC nMOSFETs.

(3) 4H-SiC pMOS 7 /3A A DAF5E

CMOS £E &[] > FZHIZ 1L, nMOSFETs (20
Z.C. pMOSFETs ™ LETH 5, LirLEDT
DITIETF ¥ RVREOHIE, VY —RZ « N1 A
VRO, p BB~ ORI A — I v
7 arB 7 NOEBRETDROEWTRN,
NSO A D, 4H-SiC pMOSFETs % {E

1.2% 10
& no Tox=10 nm
450C L/W=10/20 pm
Vg=-4-7V
(Step: 0.5 V)

1.0x10°

8O0x%10°

6.0% 10 -

Drain Current [I| (A)

4.0% 10

2.0%10°

0.0 : y y
-5.0 -4.0 -3.0 -2.0 -1.0 0.0
Drain Voltage Vp(V)

4. 4H-SiC pMOSFETs @ 450°CHEh{E.

WL, EEEBE 1L 13Mey ETOT =i
M2 7R Uiz, B4 WI3EMER I 2 7R,

(4) 4H-SiC MOSFETs O3+ U 7 & E R Lo
72O OMIE, B X OMIRREEICZ 5 5
AH-SICERBRBH O A — 3 v 7 B2

TINA ADEFEREIRE I\ Eo-»ic, &
Y UTRBEEN O DOWIEELED -,
MOS FRIIZ/NY 7 A Ba &AL, 2
X BEEE KiECH Ed25Z LilckshL
7o £7-Nb/Ni B&r A —I v 7 arZ7 k
ELTHERTAZET, 247 MERIOIK
HWEITV. F£72 4000COEIRBRET TD 100
REfH COEREMEZ R LTz,

5. ERRERLE

(WFZEARFE T T

CGdesEam ) (G 10 )

1. Milantha De Silva, Teruhisa Kawasaki,
Takamichi Miyazaki, Tomoyuki
Koganezawa,  Satoshi ~ Yasuno, and

Shin-Ichiro Kuroki, "Formation of epitaxial
Ti-Si-C Ohmic contact on 4H-SiC C face
using pulsed-laser annealing,” Appl. Phys.
Lett. 110, 252108-1 - 252108-5 (2017). 757
=l

2. S-l. Kuroki, T. Kurose, H. Nagatsuma, S.
Ishikawa, T. Maeda, H. Sezaki, T. Kikkawa,
T. Makino, T. Ohshima, M. Ostling, and
C.-M. Zetterling, “4H-SiC Pseudo-CMOS
Logic Inverters for Harsh Environment
Electronics,” Mat. Sci. Forum, 897,
pp669-672 (2017). # e

3. Milantha De Silva, Teruhisa Kawasaki,
Takamaro Kikkawa, and Shin-Ichiro Kuroki,
“Low Resistance Ti-Si-C Ohmic Contacts
for 4H-SIC Power Devices Using Laser
Annealing,” Mat. Sci. Forum, 897,
pp399-402 (2017). # e

4. Kosuke Muraoka, Hiroshi Sezaki, Seiji
Ishikawa, Tomonori Maeda, Tadashi Sato,
Takamaro Kikkawa, and Shin-Ichiro Kuroki,
“Enhanced-Oxidation and Interface
Modification on 4H-SiC(0001) Substrate
Using Alkaline Earth Metal,” Mat. Sci.
Forum, 897, pp348-351 (2017). #it

5. S. S. Suvanam, S-lI. Kuroki, L. Lanni, R.
Hadayati, T. Ohshima, T. Makino, A. Hallen,
C.-M. Zetterling, “High Gamma Ray
Tolerance for 4H-SiC Bipolar Circuits,”
IEEE Tran. Nucl. Sci., 64, 852-858 (2017).
HHE



10.

Milantha De Silva, Seiji Ishikawa,
Takamichi Miyazaki, Takamaro Kikkawa,
and Shin-Ichiro Kuroki, “Formation of
amorphous alloys on 4H-SiC with NbNi film
using pulsed-laser annealing,” Appl. Phys.
Lett. 109, 012101-1 - 012101-5 (2016). 7
e

Milantha De Silva, Tomonori Maeda, Seiji
Ishikawa, Hiroshi  Sezaki, Takamichi
Miyazaki, = Takamaro  Kikkawa, and
Shin-Ichiro  Kuroki, ‘“Characterization of
Grapho-Silicidation on n+ 4H-SiC C-Face
for Back Side Ohmic Contacts of Power
Devices,” ECS J. Solid State Sci. Technol., 5
(9) P457-P460 (2016). & HA

S-1. Kuroki, H. Nagatsuma, M. De Silva, S.
Ishikawa, T. Maeda, H. Sezaki, T. Kikkawa,
T. Makino, T. Ohshima, M. Ostling, and
C.-M.  Zetterling, “Characterization of
4H-SiC nMOSFETs in Harsh Environments,
High-Temperature and High Gamma-Ray
Radiation,” Mat. Sci. Forum, 858,
pp864-867 (2016). A Hi

H. Nagatsuma, S-1. Kuroki, M. De Silva, S.
Ishikawa, T. Maeda, H. Sezaki, T. Kikkawa,
M. Ostling, and C.-M. Zetterling, “4H-SiC
NMOSFETs with As-doped S/D and NbNi
Silicide ohmic contacts,” Mat. Sci. Forum,
858, pp573-576 (2016). At

Milantha De Silva, Seiji Ishikawa, Takamaro
Kikkawa, and Shin-lchiro Kuroki, “Low
resistance ohmic contact formation on
4H-SiC c-face with NbNi silicidation using
nano-second laser annealing,” Mat. Sci.
Forum, 858, pp549-552 (2016). it

(F=%R] Gt 32 1)

1.

JE B R, BOR —BR, A1 FiA, ATH
AR, R, B omRk, KB R,
Mikael Ostling, Carl-Mikael Zetterling, I
JE CMOS A > /38— Z|Z[fi} 7= 4H-SiC
kL > pMOSFETs DAff5E] , 2018 445
65 (5] i JH W BR 55 2% R 2R N A 4
20p-D103-12 (2018).
ZH R, el Bz, AR SR, R
& —, A s, BA il — AL,
[Metal/SiO2/SIiC N> KT Z A4 A bD
77— hE A R AN |, 2018 457 65 [a]
S LS R AN A 2, 18p-P14-9
(2018).

Wi, W

N Bz, 7

Tr—r Uy Zxv, Al
¥, BTHE EfE,

10.

B, HR FEE, BR (HBE, THRRERERE

IS AT 72 4H-SiC ENiINb A —3 v 7
a2 7 FOEIREEME] | 2018 55 65
SRS REEZEMERS,
20a-D103-1 (2018).

KB OBRE, BE st Rl EE, B
mRk, KRE X, B RE, BAR R,

[ NbNi + U % A4 K S/D 3C-SiC
NMOSFETs & & 5 v ~ SRR EeME |, 2018
65 [N ASBEAIGERS,
20p-D103-14 (2018).

K. Kobayakawa, K. Muraoka, H. Sezaki, S.
Ishikawa, T. Maeda, and S.-l. Kuroki,
“Effects of CF4 surface etching on 4H-SiC
MOS Capacitors,” International Workshop
on  Nanodevice  Technologies 2018,
Higashi-Hiroshima, Japan, pp42-43 (2018).

J. Inoue, S-1. Kuroki, S. Ishikawa, T. Maeda,
H. Sezaki, T. Makino, T. Ohshima, M.
Ostling, and C.-M. Zetterling,
“Pseudo-self-alignment ~ 4H-SiC  Trench
pMOSFETs for High-Frequency CMOS
inverter,”  International  Workshop  on
Nanodevice Technologies 2018,
Higashi-Hiroshima, Japan, pp44-45 (2018).

J. Kajihara, S-1. Kuroki, S. Ishikawa, T.
Maeda, H. Sezaki, T. Makino, T. Ohshima,
M. Ostling, and C.-M. Zetterling, “Ultra high

temperature operation of 4H-SiC
PMOSFETs,” International Workshop on
Nanodevice Technologies 2018,

Higashi-Hiroshima, Japan, pp50-51 (2018).

T. Kurose, S.-l. Kuroki, S. Ishikawa, T.
Maeda, H. Sezaki, T. Makino, T. Ohshima,
M. Ostling, and C.-M. Zetterling, “Novel

self-aligned process for 4H-SiC
nMOSFETs,” International Workshop on
Nanodevice Technologies 2018,

Higashi-Hiroshima, Japan, pp52-53 (2018).

Vuong Van Cuong, Seiji Ishikawa, Hiroshi
Sezaki, Tomonori Maeda, and Shin-Ichiro
Kuroki, “High-Temperature Reliability of
Ni/Nb Ohmic Contacts on 4H-SiC For Harsh
Environment Applications,” International
Workshop on Nanodevice Technologies
2018, Higashi-Hiroshima, Japan, pp54-55
(2018).

K. Muraoka, S. Ishikawa, H. Sezaki, T.
Maeda, and S.-I. “Correlation

Kuroki,
between field effect mobility and



11.

12.

13.

14.

15.

16.

17.

accumulation conductance at 4H-SiC MOS
interface  with  Ba02,” International
Workshop on Nanodevice Technologies
2018, Higashi-Hiroshima, Japan, pp56-57
(2018).

(Invited) Shin-Ichiro Kuroki, “4H-SiC
MOSFETs and Logic Inverters for Harsh
Environment Electronics,” 19th Takayanagi
Kenjiro Memorial Symposium, Hamamatsu,
Shizuoka, pp.15-17 (2017).

Shin-Ichiro Kuroki, “4H-SiC Self-Aligned
Gate MOSFETs and Logic Inverters for
Harsh Environment Electronics,” The 2nd
International Symposium on Biomedical
Engineering, pp40-41 (2017).

PR, SEARM —BS, WRIREE, A3,
A AR, BCEPEfk, KRS, Mikael
Ostling, and Carl -Mikael Zetterling,
[4H-SiC pMOSFETs O & il Fek & OV
RN ISR SR
U BB B 4 [FEEETS, 11823,
pp. 259-260 (2017).

J. Kajihara, S-1. Kuroki, S. Ishikawa, T.
Maeda, H. Sezaki, T. Makino, T. Ohshima,
M. Ostling, and C.-M. Zetterling, “4H-SiC
PMOSFETs with Al-doped S/D and NbNi
silicide ohmic contacts,” The International
Conference on Silicon Carbide and Related
Materials 2017 (ICSCRM2017), Washington,
D.C., USA, WE.DP.4 (2017).

T. Kurose, S.-l. Kuroki, S. Ishikawa, T.
Maeda, H. Sezaki, T. Makino, T. Ohshima,
M. Ostling, and C.-M. Zetterling,
“Low-parasitic-capacitance self-aligned
4H-SiC nMOSFETs for harsh environment
electronics,” The International Conference
on Silicon Carbide and Related Materials
2017 (ICSCRM2017), Washington, D.C.,
USA, TH.CP.3 (2017).

K. Muraoka, S. Ishikawa, H. Sezaki, T.
Maeda, and S.-l. Kuroki, “Correlation
between field effect mobility and
accumulation conductance at 4H-SiC MOS
interface with barium,” The International
Conference on Silicon Carbide and Related
Materials 2017 (ICSCRM2017), Washington,

D.C., USA, TH.CP.2 (2017).

K. Kobayakawa, K. Muraoka, H. Sezaki, S.
Ishikawa,T. Maeda, and S.-l. Kuroki,
“Effects of CF4 surface etching on 4H-SiC

18.

19.

20.

21.

22.

23.

24.

MOS  Capacitors,” The International
Conference on Silicon Carbide and Related
Materials 2017 (ICSCRM2017), Washington,
D.C., USA, WE.CP.9 (2017).

Milantha De Silva, Teruhisa Kawasaki, and
Shin-Ichiro Kuroki, “Electrical properties of
Ti-Si-C Ohmic contact on ion-implanted
n-type 4H-SiC C face,” The International
Conference on Silicon Carbide and Related
Materials 2017 (ICSCRM2017), Washington,
D.C., USA, TU.CP.7 (2017).

Bl Em, B BB, )1 ERIE, Al
H s, W Ve, B &k, RE R,
Mikael Ostling, Carl-Mikael Zetterling, 4
[REBIE—L7 br =2 2DDHOD
4H-SiC nMOSFETs V77 74 71
A, 2017 4EE 78 [RGB Bk A
PSS, 6a-A201-5 (2017).

PRI A, BBOK RS, )1 FdR, AiTHE
HITE, W, E)I B, B Sk,
K &, Mikael Ostling, and Carl -Mikael
Zetterling, NbNi > U ¥ R&EA L7z
4H-SiC pMOSFETs DAJF3E | | 2017 4E55 64
EIRNS 7/ e e S S S (Tl S
15p-F204-17 (2017).

STUH T, IR B, SR
J&, B f—88, [L—¥T7=—2Ck
An+4H-SICCH COTi-Si-CA—3 v 7
a7 MOFEAL 2017 5 64 Bl A
W B KR F e &, 16a-P5-5
(2017).

A ==EE, WG PR, A1 kA, ATHE
BEE, H)I AE, K AR, (BaEA
\Z X % 4H-SIC MOS St ok , 2017
B 64 LAY BLE SRR FIGEES,
16a-P5-6 (2017).

NI E—, AR =, W RE, A1
Bkif, ATHE ETE, S0 A, BK fh—
BB, T4H-SIC MOS F ¥ /XU X IZBIT5
SICEMI?D CF4 —~ v F 7 Dxh |, 2017
64 RN HAYBE SR AINGEREE,
16a-P5-7 (2017).

Shin-Ichiro Kuroki, Tatsuya Kurose, Milanta
De Silva, Kousuke Muraoka, Hikaru Akase,
Jun Kajihara, Kouhei Nagano, Tatsuya
Meguro, Kiichi Kobayakawa, Shogo Endo,
Seiji Ishikawa, Tomonori Maeda, Hiroshi

Sezaki, Takamaro Kikkawa, Takahiro
Makino, Takeshi Ohshima, Mikael Ostling,
and Carl-Mikael Zetterling, “4H-SiC



25.

26.

27.

28.

29.

30.

31.

MOSFETs and Logic Inverters for Harsh
Environment  Electronics,” International
Workshop on Nanodevice Technologies
2017, Higashi-Hiroshima, Japan, pp64-65
(2017).

Milantha De Silva, Teruhisa Kawasaki,
Takamaro Kikkawa, and Shin-Ichiro Kuroki,
“Low resistance ohmic contacts on 4H-SiC
with Ti-Si-C using Laser annealing,”
International Workshop on Nanodevice
Technologies 2017, Higashi-Hiroshima,
Japan, pp64-65 (2017).

K. Muraoka, H. Sezaki, S. Ishikawa, T.
Maeda, T. Sato, T. Kikkawa and S-1. Kuroki,
“Enhanced-oxidation and improvement of
SiC  MOS interface using Ba0O2,”
International Workshop on Nanodevice
Technologies 2017, Higashi-Hiroshima,
Japan, pp64-65 (2017).

Milantha De Silva, Teruhisa Kawasaki,
Takamaro Kikkawa, and Shin-Ichiro Kuroki,
“Low resistance Ti-Si-C ohmic contacts for
4H-SiC  power devices using Laser
annealing,” 11th European Conference on
Silicon Carbide and Related Materials
(ECSCRM2016), Halkidiki, Greece, WeP-39,
pp561-562 (2016).

K. Muraoka, H. Sezaki, S. Ishikawa, T.
Maeda, T. Sato, T. Kikkawa and S-1. Kuroki,
“Enhanced-oxidation and interface
modification on 4H-SiC(0001) substrate
using alkaline earth metal,” 11th European
Conference on Silicon Carbide and Related
Materials  (ECSCRM2016), Halkidiki,
Greece, WeP-37, pp557-558 (2016).

S.-l. Kuroki, H. Nagatsuma, T. Kurose, S.
Ishikawa, T. Maeda, H. Sezaki, T. Kikkawa,
T. Makino, T. Ohshima, M. Ostling, and
C.-M. Zetterling, “4H-SiC Pseudo-CMOS
Logic Inverters for Harsh Environment
Electronics,” 11th European Conference on
Silicon Carbide and Related Materials
(ECSCRM2016), Halkidiki, Greece, WeP-27,
pp537-538 (2016).

7N, N B2, M sEE, BA
fiE—AE,  TInsitu XRR & T HAXPES 12 &
% 4H-SIC OEFRLIBFE DOBIZEL ) | 2016 4F
A AR EEE B RSty @ Y s A
14p-P9-12 (20186).

2T FTIT, I R, FI A

B OEOR i —RE, TL—¥7=—1IC &
% 4H-SiC C i o NilTi &g+ — =3 v
7 arg 7 MO , 2016 4 5 77 (4]
s B S R T AR B 2, 14p-PO-7
(2016).

32. (Invited) Shin-Ichiro Kuroki, Hirofumi
Nagatsuma, Tatsuya Kurose, Milantha De
Silva, Seiji Ishikawa, Tomonori Maeda,
Hiroshi  Sezaki, Takamaro Kikkawa,
Takahiro Makino, Takashi Ohshima, Mikael
Ostling, and Carl-Mikael  Zetterling,
“4H-SiC MOSFETSs and Logic Inverters for
Radiation-Hardened Electronics.”
International  Workshop on  Radiation
Resistant Sensors and Related Technologies
for Nuclear Power Plant Decommissioning
(R2SRT2016), Iwaki, Fukushima, pp36-37
(2016).

(PEEIA PEHE)
ofiIkTe Gt 1 1)

HW o IRACEESR RS

FHHE  BAR RS, B3 AR, WHIRE,
)RR, A H S

MR - ESLRFIENIREB RS, 7=2=7
v arFgy2—kkAatt
FEXE « FFEF

%5 F¥FE 2016-094454
HFEAEH B - 2016 45 A 10 A

EWsOR] . BN
(Z Dfth)
R Br— A

BT ) TS A - S A RARE
AT« http://lwww.rnbs.hiroshima-u.ac.jp/

IR R WA
http://seeds.office.hiroshima-u.ac.jp/profile/ja.76
ec61dch6e3d155520e17560c007669.html

6. WFFTHLAR

(ORI ES

HOR  {H—HF (SHIN-ICHIRO KUROKI)
KBRS« F ) T3 2« XA F A FLET
FeAT - e
WMoeEHFK S : 70400281

()WF5E 1%
(F7= 2 P o 1= 2 s LRI )
Prof. Carl-Mikael Zetterling, School of

Information and Communication Technology,
KTH Royal Institute of Technology, Sweden
(A7 = —F U ESL TR KF)
(& Dt DOWFFER /13 )

Prof. Mikael Ostling, School of Information and
Communication  Technology, KTH Royal
Institute of Technology, Sweden

(AT =—F VESL TR



