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T, EMIEND TR, R SITHFIHES TS, 2T
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s A0 J7EIL, SRAM /LR, EPROM =, 7oF7
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UK T SAAD L JEAZ NV ELRR O JE TR 28 SBLRR . MO
DIz D EEL, Z @7V MO AT, s LA
NEARTHEDN TEORIZERZ 5256050,

TRy TR Afar AV ANT T ara—Rearha—/LY 7k BN T — K
kBRI EEHZ WRE e~ /nar b —T—, EXHEZ ]
HELT%7-% . EEPROM, EPROM, NOR 773 =, FeRAM,
28 DT A BT I AR REIRASERENE ROM BV LD,

HPE (B ) FHD) RNl FRHEEFEMEATY 1T, BIRE Y > CTHRRERIE RN b

FEIEAEY (REEFEVE) AEVDOMFR T, BIEIASE KL TNDET Ty aR
FEVNIARFEBIEATIO—FETHD, BIE R EREATY L
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Complementary Metal Oxide Semiconductor:
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S YEAL Mt AR BRI B D FUmIRET DB HIREET, <0
A LA E DR NNT v T L7 D0,
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Multi-scale linked nanowires inside carbon
8 | 2008.6.19 Simulations of nanotubes: A molecular
Biological and Soft dynamics and first-principles
Materials study
(MSBSM2008)
1st “computational
sciences” seminar at Atomic and Electronic
9 | 2008.6.27 Japan Advanced Structure of
Institute of Science Si-fullerene-linked nanowires
and Technology
35
Formation of Si Fullerenes: A
10/} 2008.8.29 Molecular dynamics Study
11 | 2008.9.20 2008
Si
12 | 2008.11.17 22
Molecular Dynamics
. Simulations of Formation of L . .
Computational Silicon Nanostructures Kengo Nishio, Taisuke Ozaki,
13| 2008.12.9 Science Workshop . . Tetsya Morishita, Wataru
Having Fullerene-like Cages ; - - .
2008 X . Shinoda, Masuhiro Mikami
and Their Electronic
Properties
14| 2009.2.16

- -(1)5




15| 2008.3.5
Ultimate Integration Computational exploration of Kengo Nishio, Taisuke Ozaki,
16 | 2009.3.10 on Silicon nowfl silicon nanopstructures Tetsya Morishita, Wataru
Conference 2009 Shinoda, Masuhiro Mikami
International Impacts of Random Dopant
Conference on Solid Fluctuation on Transient Shuichi Toriyama, Kazuya
17 | 2008.09.24 - Characteristics in CMOS Matsuzawa, and Nobuyuki
State Materials and ; . . .
. Inverters: A Device Simulation Sano
Devices (SSDM-2008)
Study
2008 Int. Workshop on
Dielectric Thin Films | The rate of degradation of thin | Z.Lu, M.Ogino, H.Kuribayashi,
18 | 2008.11.05 for Future ULSI Si02 films under application of | Y.sugahara, R.Hasunuma and
Devices-Science and high electric stress K.Yamabe
Technology
2008 International
Workshop on Improvement of dielectric .
Dielectric Thin Films properties on TEOS-SiO2 M.Som_etanl, R.Hfasunum_a,
19 | 2008.11.05 X M.Ogino, H.Kuribayashi,
for Future ULSI caused by stress relaxation
. . : - Y.Sugahara and K.Yamabe
Devices-Science and with thermal annealing
Technology
2008 International
Workshop on
Dielectric Thin Films | Influence of Hole Trapping on C.Tamura, T.Hayashi,
20 | 2008.11.05 for Future ULSI Threshold Voltage Shift in K.Ohmori, R.Hasunuma and
Devices-Science and HfSiOx Films K.Yamabe
Technology(IWDTF-08
)
2008 International
. Wor_kshop on Vestiges of multiple
Dielectric Thin Films . . X .
21 | 2008.11.05 for Future ULSI progressive dielectric T.Hayashi, C.Tamura, M.Sato,
T - . breakdown on HfSiON R.Hasunuma and K.Yamabe
Devices-Science and surfaces
Technology(IWDTF-08
)
2008 International
. Wor_ksh0|_o on Micro roughness of silicon
Dielectric Thin Films L .
dioxide thermally grown on K.Ohsawa, Y.Hayashi,
22 | 2008.11.05 for Future ULSI . .
- . atomically flat silicon (111) R.Hasunuma and K.Yamabe
Devices-Science and terrace
Technology(IWDTF-08
)
23 | 2009.01.13 TEOS-Si02 , ,
24 | 2009.01.13 Si (A1) ! ’
25 | 2009.01.13 ’ '

Sio2

- -(1)-6




HfSiOx

26 | 2009.01.13 ’ )
27 | 2009.01.13 HISION ‘
28 | 2008. 08.22 STM
2008 69 .
29 | 2008. 09 In/Si) !
. Yasuhiko Terada, Shoji
thlcal control c_)f_ . Yoshida, Atsushi Okubo,
30 | 2008.10 metal-insulator transition in = .
VASSCAA-4 nanowire Maojie Xu, Osamu Takeuchi,
( ) and Hidemi Shigekawa
Screened Coulomb potential
around charged defects on . .
31| 2008. 10 GaAs(110) imaged by Tikz%iwf:hg'ﬁaggfagka%a
(VASSCAA-4) Light-Modulated Scanning -=Nig
Tunneling Microscopy
(Invited)
Electronic States of P Donors
PR in Si nanocrystals embedded in
32 2008.10 ECS_Pacmc Rim SiO2 studied by Electron Spin K. Murakami
Meeting (PRIME)
Resonance and
photoluminescence - Hydrogen
Passivation Effects
oty | - Ok, v Toraca .
33| 2008. 11 P . Yoshida, M. Xu, O. Takeuchi,
1SSS-5 Transition in In/Si(111) H. Shigekawa
( -5) Nanowire -=nig
The 1§th Yasuhiko Terada, Shoji
International Novel control of . .
. . s Yoshida, Atsushi Okubo,
34| 2008.12 Colloquium on metal-insulator transition in : - .
: - . . Osamu Takeuchi, and Hidemi
Scanning Probe nanowire by optical doping Shigekawa
Microscopy(ICSPM16) 9
The 1§th Nanoscale carrier _dynamlcs in S. Yoshida, Y. Terada, A.
International GalnNAs p-n junction . -
. . X Ohkubo, N. Miyashita, R.
35| 2008.12 Colloquium on investigated by Laser - -
! . . . Oshima, O. Takeuchi,and H.
Scanning Probe Combined Scanning Tunneling Shigekawa
Microscopy(ICSPM16) Microscopy g
The 16th Observation of surface
International reconstructions and M. Xu, A. Okada, S. Yoshida,
36 | 2008. 12 Colloquium on - K. Kanazawa, N. Ookawa, O.
: nanometer sized structures . .
Scanning Probe formed on In/Si(311) Takeuchi and H. Shigekawa
Microscopy(ICSPM16)
INVITED
37 | 2008. 12.15
"Unifying themes in . INV.ITED .
condensed matter” at Imaging carrier dynamics in
38 | 2009. 01 nanoscale potential landscapes Hidemi Shigekawa
the Aspen Center for . .
. by laser-combined scanning
Physics - .
tunneling microscopy
INVITED
JST DFG Imaging carrier dynamics in
39 | 2009.01 nanoscale potential landscapes Hidemi Shigekawa

by laser-combined scanning
tunneling microscopy

- (17




Carrier dynamics around
localized gap states

Munenori Yokota, Yasuhiko
Terada, Shoji Yoshida, Atsushi

4 . . - -
0] 2009.03 ISIMS-2009 investigated by femtosecond | Okubo, Osamu Takeuchi and
( ] ) time-resolved STM Hidemi Shigekawa
2009 56 STM PIN
41 | 2009. 03 '
. Impacts of Random Dopant
International - . A .
Conference on Solid Fluctuation on Transient Shuichi Toriyama, Kazuya
42 | 2008.09.24 - Characteristics in CMOS Matsuzawa, and Nobuyuki
State Materials and Inverters: A Device Simulation Sano
Devices (SSDM-2008) ’
Study
International (Invited)
Conference on Solid 3D Monte Carlo_SlmuIatlons of Nobuyuki Sano, Tadayoshi
43 | 2008.9.23 - Nano-scale Devices: Impact of : - -
State Materials and . . Uechi and Takayuki Fukui
- Coulomb Interaction on Device
Devices (SSDM-2008) o
Characteristics
IEEE EDS (Invited)
Mini-colloguium for Impact of the Coulomb
44 | 2009.2.21 Interaction on Nano-scale Nobuyuki Sano
Nano CMOS and - Lo
Nanowire Device Characteristics: A
Monte Carlo Study
21
: Atomic-Scale Controlled Growth of
1 2009.6.11 W:rtgs:]r;te;?]a‘]t:jor?cat:on Epitaxial NiSi2 Films for Schottky ) ) )
e P Source/Drain of Silicon Nanowire ,
Technology Transistors
’ 2009.9.8 2009 70 _ ,Pobortchi Vladimir,
Si
3 2009.9.8 2009 70 10nm Si
4 2009.5.9
Exploration of Novel Silicon Kengo Nishio, Taisuke Ozaki,
5 2009.8.4 lszjl(\)]l??e(;;(ﬁay Nanostructures by Molecular Tetsya Morishita, Wataru
Dynamics Simulation Shinoda, Masuhiro Mikami
Si
6 2009.9.26 2009
The Third International Roughness Increase on Surface .
7 | 2009.05.05 Symposium on Atomic and Interface of SiO2 Grown on R HK'Ohsawa’ Y.;!alz/ishl, b
Technology(ISAT-3) Atomically Flat Si (111) Terrace -Hasunuma, and iK.ramabe
The Third International Reliability Control of Silicon
8 | 2009.05.05 | Symposium on Atomic Dioxide Films by Radical and ZLu, S.SaE,YR.Hasunuma and
Technology(ISAT-3) Thermal Oxidation -Yamabe
(Invited)
9 | 20090525 215th Electrochem.Soc., 2-D Roughening of SiO2 K.Yamabe, K.Ohsawa,
e Spring Meeting Thermally Grown on Atomically | Y.Hayashi, and R.Hasunuma
Flat Si surface",
INVITED
10 | 2009.07.03 STM

- -(1)-8




11

2009.05.27

International Workshop
on Computational
Electronics IWCE-13)

(Invited)
Scaling FETs to 10 nm: Coulomb
Effects, Source Starvation, and
Virtual Source

M.V.Fischetti, S. Jin, T.-w.
Tang, P. Asbeck, Y. Taur, S. E.
Laux, and N. Sano

20

2009.03.29

19

2008.03.15

DDS

20

2009.01.09

167 53

AFM

21

2009.5.28

19

20

- -(1)9
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20

ECS Transaction,

Quantum Effects of Capacitance

20085 vol.13(2), pp. 51-56 in Nano-Scale Devices Kazuyuki Uchida
Applied Surface Science, - A
2008.6 vol. 254, pp.6194-6198 Balll_stlc/qua5| balllstlc_ transport K_ Natori
in nanoscale transistor
Electronic Structure Analysis of .
ECS Transaction, Silicon Nanowires for High Yeonghun I'_ee, Takal_hlro Nagﬁta,
2008.10 S Kuniyuki Kakushima, Kenji
vol.16(40), pp. 1-5 Conductivity in n- and p-channel Lo .
. Shiraishi, H. lwai
Nanowire-FET
IEEE Transaction on . .
2008.11 Electron Device, vol. 55, Com’p\)lz;cntol\\l/l\lich(:e'UlrgsogEiaslI|st|c K. Natori
pp.2877-2855
New Solution to High-Field
Japanese Journal of Transport in Semiconductors: |
2009.3 Applied Physics, vol. 48, S - - - K. Natori
Elastic Scattering without Energy
034503 .
Relaxation
Phvsical Review B. vol Electronic properties of a carbon
2009.2 Y "7 | nanotube in a field-effect transistor | Kazuyuki Uchida, Susumu Okada
79, 085402 A L
structure: A first-principles study
New Solution to High-Field
Japanese Journal of Transport in Semiconductors: |1
2009.3 Applied Physics, vol. 48, P - L K. Natori
\elocity Saturation and Ballistic
034504 .
Transmission
Hideyuki Kamimura, Soushi Sato,
. . Lo Kuniyuki Kakushima, Parhat
093 | | Ao, Kizuo et by
' + PP y Sugii, Takeo Hattori, and Hiroshi
lwai
21
Physical Review B, vol Electronic structure calculations Kazuyuki Uchida, Atsushi
2009.6 R for a carbon nanotube capacitor . X
79, 235444 . . . ) Oshiyama
with a dielectric medium
Microelectronic
2009.7 Engineering, vol. 86, Roadmap for 22 nm and beyond H. Iwai
pp.1520-1528
H. Arai, H. Kamimura, S. Sato, K.
.. Annealing Reaction for Ni Kakushima, P. Ahmet, K. Tsutsui,
2009.10 ECS Transaction, in press Silicidation of Si Nanowire N. Sugii, K. Natori, T. Hattori, H.
lwai
19
55
2008.3 , 28a-P5-9
2008.3 55

- (201




, 28a-P5-10 MOSFET
. Ahmet
55 Si
3 2008.3 28a-P5-15 Parhatl
20
1| 20085 213th ECS meeting Quantum Effects of Capacitance Kazuyuki Uchida
in Nano-Scale Devices
Compact Modeling of Ballistic .
2 2008.9 SSDM, pp.10-41 Nanowire MOSFETs K. Natori
Si Fin
69 .
3 2008.9 | 2p-CH-7 Si
69
4 2008.9 4a-E-5
Electronic Structure Analysis of
. Silicon Nanowires for High Y. Lee, T. Nagata, K. Kakushima
5 2008.10 214th ECS meeting, Conductivity in n- and p-channel K. Shiraishi, H. Iwai
Nanowire-FET
Study of Nanowire Band
6 2009.2 MNCN 2009 Structure for the Analysis of its K. Shiraishi
Conduction
Ballistic Conduction of
7 2009.2 MNCN 2009 Si-nanowire FETs Based on K. Natori
Compact Modeling
Fabrication of Gate —around Si
8 2009.2 MNCN 2009 Nanowire Transistors for K. Ohmori
Characterizing carrier Transport
Hideyuki Kamimura, Hideaki Arai,
. S Soshi Sato, Kuniyuki Kakushima,
9o | 20093 ISTC/CSTIC2009 | Evaluation of Lateral Ni Diffusion | ™ o oo has ‘Kazuo Tsutsui,
in Si Nanowire Schottky Contact - 1 '
Nobuyuki Sugii, Takeo Hattori,
Hiroshi Iwai
10 2009.3 56 TEG Si 2Ahmet Parhat
' , 1la-V-5 2
1
56 Si Ni
11 2009.3 18V
56 Si
12 2009.3 1aVe9
FET
56
13 2009.3 laX4
14 2009.3 56 Si FET Parhat
' , 1a-D-6 Ahmetl
56 Si
15 2009.3 2pVe6 MOS

- (22




21

2009  Symposium  on

Guiding Principles Toward Future
Gate Stacks Given by the

! 20096 /LS| Technology Construction of New Physical K. Shiraishi
Concepts
2 2009.6 INFOS 2009 Roadmap 22 nm and beyond H. lwai
2step
70 . .
3 2009.9 11aTH-3 Si Ni
Abudureheman Abudukelimu
70 Parhat Ahmet
4 20099 , 11a-TH-9 FETs
70
5 2009.9 gp-L-2
6 2009.9 70 MOSFET
' , 8p-L-10
Physics in Nano-Interfaces and
7 2009.9 ACSIN 10 Nano-Structures towards Future Si K. Shiraishi
Nanoelectronics
Soshi Sato, Hideyuki Kamimura,
High-Performance Si Nanowire Hideakie Arai, Kuniyuki
8 2009.9 ESSDERC 2009 FET with a Semi Gate-Around Kakushima, Parhat Ahmet, Kenji
Structure Suitable for Integration | Ohmori, Keisaku Yamada, Hiroshi
Iwai
Physics of Nanocontact Between | S. Nomura, Y. Sakurai, Y. Takada,
9 2009.10 216th ECS Meeting Si Quantum Dots and Inversion K. Shiraishi, M. Muraguchi, T.
Layer Endoh
Physics of Nanointerfaces and
10 2009.10 216th ECS Meeting Nanostructures for Future Si K. Shiraishi
Nanodevices
Systematic Study on Size
Dependences of Transport .
11| 2009.10 SSDM 2009 Parameters for Ballistic Szir';giiKkKNa';:‘;:i"ﬂa’laéi
Nanowire-FET with Effective T T
Mass Approximation
20
Recognize and honor
outstanding service to the S
1 2008.12 Electron Devices Society IEEE 2008 E.DS Distinguished H. lwai
. Service Award
and its sponsored
activities
21

- -(2)-3




2009.4

50nm MOSFET

21

20

2008.12

IEDM Short Course: 22
nm CMOS Technology

Technology Scaling and Roadmap

Hiroshi Iwai

21

2009.6

CMOS

20

20

- (24




20

Japanese Journal of

Electron Mobility in Silicon
Gate-All-Around [100]- and
[110]-Directed Nanowire
Metal-Oxide-Semiconductor

Jiezhi Chen, Takura Saraya,

2009.1.20 Apolied Physics Field-Effect Transistor on Kousuke Miyaji, Ken Shimizu,
PP Y (100)-Oriented and Toshiro Hiramoto
Silicon-on-Insulator Substrate
Extracted by Improved Split
Capacitance-Voltage Method
2009.3 ECS Transactions Transport in Sl_llcon T. Hiramoto, J. Chen, Y.J.
Nanowire Transistors Jeong, and T. Saraya
21
Silicon nanowire n-type
metal-oxide-semiconductor YeonJoo Jeona. Kousuke
Journal of Applied field-effect-transistors and . 9
2009.4.24 . . - Miyaji, Takuya Saraya, and
Physics single-electron transistors at - -
Toshiro Hiramoto
room temperature under
uniaxial tensile strain
20
Experimental Study on
- Silicon Nanowire nMOSFET
IEEE Silicon -
- and Single-Electron Yeon Joo Jeong, Kousuke
2008.6.16 Nanoelectronics - L : -
Transistor at Room Miyaji, and Toshiro Hiramoto
Workshop L
Temperature under Uniaxial
Tensile Strain
Experimental Study of
. Mobility in [110]- and Jiezhi Chen, Takuya Saraya,
2008.6.17 Symg%i'#rzglgn VLS [100]-Directed Multiple Kousuke Miyaji, Ken Shimizu,
ey Silicon Nanowire GAA and Toshiro Hiramoto
MOSFETSs on (100) SOI
Electron Mobility in Multiple
IEEE International Silicon Nanowires GAA Jiezhi Chen. Takuva Sarava
2008.12.17 |  Electron Devices | nMOSFETs on (110) and (100) o Toahire Hii'amoto ya,
Meeting (IEDM) SOl at Room and Low
Temperature
IEEE International !J_nlaX|aI Stra_un Effects on YeonJoo Jeong, Jiezhi Chen,
. Silicon Nanowire pMOSFET .
2008.12.17 Electron Devices - . Takuya Saraya, and Toshiro
. and Single-Hole Transistor at .
Meeting (IEDM) Hiramoto
Room Temperature
2009.1.22 International Silicon Nanowire FETs and Toshiro Hiramoto, Jiezhi

Symposium on

Single-Electron/Hole

Chen, YeonJoo Jeong, and

- (311




Nanoscale Transport
and Technology
(NTT2009)

Transistors under Uniaxial
Strain at Room Temperature

Takuya Saraya (Invited)

International
Semiconductor
Technology
Conference and China

Transport in Silicon

6 | 2009.3.20 Semiconductor - . Toshiro Hiramoto (Invited)
Nanowire Transistors
Technology
International
Conference
(ISTCI/CSTIC 2009)
(200) sol
[110] [100]
7 | 2008.7.24 GAA
MOSFET
MOSFET
8 2008.9.4 69
69 [110] [100]
9 2008.9.4 GAA MOS
10 | 2008.12.24 PIDS
COE Silicon Nanowire MOSFETSs: Toshiro Hiramoto, Jiezhi
11| 2009.1.21 Measurements of Mobility and Chen, YeonJoo Jeong, and
Strain Effects Takuya Saraya
12| 2009227 PMOSFET Chen Jiezhi
21
International
Nanotechnology Measurements of Mobility
1 2009.5.12 Conference on and Strain Effects in Silicon Toshiro Hiramoto
Communication and Nanowire Transistors
Cooperation
High Hole Mobility in
> | 2009616 Symposium on VLSI Multiple Silicon Nanowire Jiezhi Chen, Takuya Saraya,
e Technology Gate-All-Around pMOSFETs and Toshiro Hiramoto
on (110) sol
3 2009.4 1 2009 56 pMOSFET
[110] [100] (110)
4 2009.4 1 2009 56 GAA MOS
GAA MOS
5 2009.4.1 2009 56

- -(3)2




2009.4 1 2009 56 ,
20
Experimental Study of
IEEE EDS Japan Mobility in [110]- and
2009.1.19 Chapter Student [100]-Directed Multiple
Award Silicon Nanowire GAA
MOSFETs on (100) SOI
Uniaxial Strain Effects on
|EEE EDS Japan Silicon Nanowire pMOSFET
2009.1.19 Chapter Student - -
and Single-Hole Transistor at
Award
Room Temperature
20
0,
2008.12.18 LSl 40%
19
2008
2008.03.27 55 ' '
20
Three-Dimensional Stress Masumi Saitoh, Akio Kaneko,
2008.6.17 2008 Symposia on VLSI Engineering in FinFETs for Kimitoshi Okano, Tomoko
e Technology Mobility/On-Current Enhancement | Kinoshita, Satoshi Inaba, Yoshiaki
and Gate Current Reduction Toyoshima, Ken Uchida
FinFET , , ,
2008.7.24 3 , ) )
104

- -(3)-3




2008 International

Comprehensive Performance
Assessment of Scaled (110)

Masumi Saitoh, Nobuaki Yasutake,

2008.12.16 | Electron Devices Meeting CMOSFETSs Based on Yukio Nakabayashi, Toshinori
(IEDM) Understanding of STI Stress Numata, Ken Uchida
Effects and Velocity Saturation
21
2009 (110) n/pMOSFET
2009.4.1 56 ' ' '
2009 (110) n/pMOSFET
2009.4.1 56 ' ' '
Successful Measurements of
. Electron Energy Dependence of Shigeki Kobayashi, Takamitsu
2009.4.28 202&:555””?;”222“61' Interface-Trap-Induced Scattering Ishihara, Masumi Saitoh, Yukio
o Svm osiltjym (I)F/{PS) in n-MOSFETs - Developed Hall | Nakabayashi, Toshinori Numata,
ymp Effect Measurements and Ken Uchida
Comparison with Theory
. Physical Understanding of Vth | Masumi Saitoh, Nobuaki Yasutake,
2009.6.16 | 2009 S%/enc]ﬁr?cs)llz on VLS and ldsat Variations in (110) Yukio Nakabayashi, Ken Uchida,
9y CMOSFETs Toshinori Numatal
21
2009 STS Award (SEMI
2009.12.2 | Technology Symposium | FinFET 3
Award)
20
2008.6.17 | EC TImesJapan 32nm LS
Web
2008.8.29 JEITA SOl Si
2008.11.5
2008.9.30
104 CEATEC 2008
2008.10.31
1.1
Japan2008 .
2008.12.5 | SEMI FInFET 3
2009.3 3

- (34




21

2009.4

FinFET

19

20

20

21

PCT
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FinFET

SRAM

19
Experimental Evaluation of K. Endo, Y. Ishikawa, . X. Liu, M.
IEEE Electron Device P . Masahara, M. Matsukawa, S. -I.
2007.12.1 Effects of Channel Doping on o " .
Letters - X O'uchi, K. Ishii, H. Yamauchi, J.
Characteristics of FinFETs .
Tsukada, and E. Suzuki
2007.12.1
20
FinFET-Based Flex-Vth SRAM | S. O’uchi, M. Masahara, K. Endo,
. Design for Drastic Y.X. Liu, T. Matsukawa, K.
2008.4.1 IEICE Trans. Electronics Standby-Leakage-Current Sakamoto, T. Sekigawa, H. Koike,
Reduction E. Suzuki
Dual-Metal-Gate Transistors with | T. Matsukawa, Y.X. Liu, K. Endo,
2008.4.1 Jpn. J. Appl. Phys. Symmetrical Threshold Voltages M. Masahara, Y. Ishikawa, H.
o Using Work-Function-Tuned Yamauchi, J. Tsukada, K. Ishii, E.
Ta/Mo Bilayer Metal Gates Suzuki
Nitrogen Gas Flow Ratio and . .
Rapid Thermal Annealing Y.X. Liu, T. Hayashida, T.
Jpn. J. Appl. Phys Temperature Dependences of Matsukawa, K. Endo, M.
2008.4.1 pn. 2. AppL FRYS. peralure epender Masahara, S. O’uchi, K. Sakamoto,
Sputtered Titanium Nitride Gate - -
. . K. Ishii, J. Tsukada, Y. Ishikawa, H.
Work Function and Their Effect on . .
; - Yamauchi, A. Ogura, E. Suzuki
Device Characteristics
T. Matsukawa, K. Endo, Y.X. Liu,
|EEE Electron Device A Ta/Mo Interdiffusion Dual Metal S. O’uchi, Y. Ishikawa, H.
2008.6.1 Letters Gate Technology for Drivability | Yamauchi, J. Tsukada, K. Ishii, M.
Enhancement of FinFETs Masahara, K. Sakamoto and E.
Suzuki
( )
2008.6.1 SRAM
Threshold-Voltage Reduction of T Msats(,jl{lsz::vr\]/ia,f Isl,:_hr:gng)l(-l Liu,
IEEE Trans. Electron FinFETs by Ta/Mo Interdiffusion e o
2008.9.1 . Yamauchi, J. Tsukada, K. Ishii, M.
Devices Dual Metal-Gate Technology for
. 2 Masahara, K. Sakamoto, and E.
Low-Operating-Power Application Suzuki
Flex-pass-gate SRAM for static S. O’uchi, K. Endo, M. Masahara,
. . . : . K. Sakamoto, Y. Liu, T.
2008.11.1 Solid-State Electronics noise margin enhancement using .
FinFET-based technology Matsukawa, T. Sekigawa, H.
Koike, E. Suzuki,
Enhancing Noise Margins of
Fin-Type Field Effect Transistor | K. Endo, S. O’uchi, Y. Ishikawa, Y.
2009.21 | Applied Physics Express Static Random Access Memory Liu, T. Matsukawa, M. Masahara,

Cell by Using Threshold
\Woltage-Controllable
Flexible-Pass-Gates

K. Sakamoto, J. Tsukada, K. Ishii,
H. Yamauchi, and E. Suzuki

- (1)1




21

IEEE Electron Device

Fluctuation Analysis of Parasitic

T. Matsukawa, K. Endo, Y.
Ishikawa, H. Yamauchi, S. Ouchi,

2009.4.1 Letters Resistance in FinFETs With Scaled Y. Liu, J. Tsukada, K. Ishii, K.
Fin Thickness Sakamoto, E. Suzuki, and M.
Masahara
A Comparative Study of Nitrogen T. Hayashida, Y. Liu, T.
Gas Flow Ratio Dependence on | Matsukawa, K. Endo, S. Ouchi, K.
the Electrical Characteristics of Sakamoto, K. Ishii, J. Tsukada, Y.
2009.5.1 Jpn. J. Appl. Phys. Sputtered TiN Gate Bulk Planar Ishikawa, H. Yamauchil, E.
MOSFETs and Fin-Type Suzuki, A. Ogura, and M.
MOSFETs Masahara
S. O’uchi, T. Matsukawa, T.
. L Nakagawa, K. Endo, Y.X. Liu, T.
IEEE Electron Device Metal-_Gate FInFET Variation Sekigawa, J. Tsukada, Y. Ishikawa,
2009.5.1 L Analysis by Measurement and . ). .
etters Compact Model H. Yamauchi, K. Ishii, E. Suzuki,
P H. Koike, K. Sakamoto, and M.
Masahara
K. Endo, S. -1. Q'uchi, Y. Ishikawa,
|EEE Electron Device Independent-Double-Gate FinFET Y. X. Liu, M. Matsukawa, T.
2009.7.1 Letters SRAM for Leakage Current Sakamoto, M. Masahara, J.
Reduction Tsukada, K. Ishii, H. Yamauchi,
and E. Suzuki
( ) i
_ _ Dual Metal Gate FinFET T Msa%],tivr\:?'\lf I;{EZWZXH Liu,
2009.7.1 Solid-State Electronics _I_len(;[ﬁgtr;igg; P;Li/g:dﬁéggzlggd Yamauchi, J. Tsukada, K. Ishii. K.
Multi-Vt CMOS Application Sakamoto, E. Suzuki, M. Masahara
19
Fl (P Gate SRAM D .) f S.0’uchi, M.Masahara,
2007.9.17 Custom Integrated ex- aSsts_t' al\? iso M esIgn Tor | sakamoto, K.Endo, Y.X.Liu,
e Circuits Conference atic Noise viargin T.Matsukawa, T.Sekigawa,
Enhancement Using H.Koike. E.Suzuki
FinFET-Based Technology ' T
Y.X.Liu, T.Hayashida,
TiN Gate Work Function Control &h&a;::ﬁ:ga‘sggggﬁ
2007.9.20 Int.Conf. SSDM Using Gas Flow Ratio and ' L '
RTS-Temperature K.Sakamoto, K.Ishii, J.Tsukada,
P Y.Ishikawa, H.Yamauchi, A.Ogura,
E.Suzuki
Dual Metal Gate MOSFETSs with T.Matsukawa, Y.X.Liu, K.Endo,
Symmetrical Threshold Voltages M.Masahara, Y.Ishikawa,
2007.9.20 Int.Conf. SSDM Using Work Function Tuned Ta/Mo | H.Yamauchi, J. Tsukada, K.Ishii,
Bi-layer Metal Gates E.Suzuki
e T.Matsukawa, K.Endo, Y.X.Liu
A Ta/Mo Interdiffusion Gate L . ’ '
2007.10.4 Int. SOI Conf. Technology for Dual Metal Gate S'JOTUCL"L’Y"ls(hl'ksY"aMHMYamﬁ“Ch"
First FinFET Fabrication -1Sukada, ®.Ishii, V. Masahara,
K.Sakamoto, E.Suzuki,
( ) E.Suzuki, Y.X.Liu, K.Endo,
2007.10.10 ECS Advanced DG-MOSFETSs Process T.Matsukawa, M.Masahara,
Technologies K.Sakamoto, S.O’uchi
Nitrogen Gas Flow Ratio Y.X.Liu, T.Hayashida,
2007.12.12 ISDRS Controlled PVD TiN Metal Gate T.Matsukawa, K.Endo,

Technology for FInFET CMOS

M.Masahara, S.O’uchi,

- (12




K.Sakamoto, K.lIshii, J.Tsukada,
Y.Ishikawa, H.Yamauchi, A.Ogura,

E.Suzuki,
13 ( )
7 2008.1.27 - MOSFET
55 Ta/Mo
8 2008.3.29 FinFET Vth (2)
55 TiN FinFET
9 2008.3.29 SRAM
55 TiN
10 | 2008.3.27 MOSFET FinFET
11 | 2008.3.29 5 SRAM
20
( ) Y.X. Liu, T. Matsukawa, K. Endo,
1 2008.5.21 ECS Advanced Metal Gate FinFET M. Masahara, S. O’uchi, K. Ishii,
CMOS Technology K. Sakamoto, and E. Suzuki
K. Endo, S. O’uchi, Y. Ishikawa,
Independent-Gate Four-Terminal Y.X. Liu, T. Matsukawa, K.
2 2008.6.3 |IEEE ICICDT FinFET SRAM for Drastic Sakamoto, M. Masahara, J.
Leakage Current Reduction Tsukada, K. Ishii, H. Yamauchi,
and E. Suzuki
Y. X. Liu, T. Hayashida, T.
Si Nanoelectronics An Experimental Study of TiN | Matsukawa, K. Endo, S. O’uchi, K.
3 2008.6.16 Worksho Gate FinFET SRAM with Sakamoto, M. Masahara, K. Ishii,
P (111)-Oriented Sidewall Channels J. Tsukada, Y. Ishikawa, H.
Yamauchi, A. Ogura, and E. Suzuki
M. Masahara, S. O’uchi, T.
4| 20089.1 'ECEOEmV\fCrtk,f;‘gge?” CourT ( - FET)T ioqy | Metsukawa, K. Endo, YX. Liu, K.
P our-Terminal Fin echnology Sakamoto, and E. Suzuki,
Calibration for Independent-DG | S. O’uchi, T. Nakagawa, Y.X. Liu,
5 2008.9.1 IEEE Workshop on MOSFET Compact Model Using T. Sekigawa, E. Suzuki, K.
e Compact Model Measured and Simulated 1-V Sakamoto, H. Koike and M.
Characteristics Masahara
69 Ta/Mo
6 2008.9.2 CMOS
FinFET
69 4 FinFET Vth
7 2008.9.2 CMOS
69 FinFET
8 2008.9.2 SRAM
9 2008.9.3 69 FinFET
Enhancing Noise Margins of K. Endo, S. O’uchi, Y. Ishikawa,
FinFET SRAM by Integrating Y.X. Liu, T. Matsukawa, M.
10| 2008.9.17 ESSDERC Vth-Controllable Masahara, K. Ishii, J. Tsukada, H.
Flexible-Pass-Gates Yamauchi, and E. Suzuki
Dual Metal Gate FinFET T. Ma’[Sl;IkaV\(a, K. Endo, Y.X. Liu,
Integration by Ta/Mo Diffusion .S' O’uchi, M. Mas_ahara, Y.
11 | 2008.9.18 ESSDERC Ishikawa, H. Yamauchi, J. Tsukada,

Technology for Vt Reduction and
Multi-Vt CMOS Application

K. Ishii, K. Sakamoto and E.
Suzuki,

- -(1)-3




Impact of Extension and

T. Matsukawa, K. Endo, Y.
Ishikawa, H. Yamauchi, Y.X. Liu,

12 | 2008.10.9 Int. SOI Conf. Source/Drain Resistance on S. O'uchi, J. Tsukada, K. Ishii, K.
FinFET Performance Sakamoto, E. Suzuki and M.
Masahara
. Y.X. Liu, T. Sekigawa, T.
Logic Gate Threshold \oltage Hayashida*. T. Matsukawa, K.
Controllable Single Metal Gate Endo. S. O’uchi. K. Sakamoto. K
13 | 2008.10.9 Int. SOI Conf. FinFET CMOS Inverters A R o
Implemented by Using YISh"’ Thjl's’:kgia, Y;(Isn'kliw.i’ HE
i - g amauchi, A. Ogura*, H. Koike, E.
Co-Integration of 3T/4T-FinFET Suzuki. and M. Masahara
Y.X. Liu, T. Hayashida, T.
Demonstration of Gate Work Matsukawa, K. Endo, S. O’uchi, K.
14 | 2008.11.5 IWDTF Function Engineered FinFET Sakamoto, J. Tsukada, H.
CMOS Yamauchi, K. Ishii, Y. Ishikawa, A.
Ogura, E. Suzuki, and M. Masahara
. T. Hayashida, Y.X. Liu, T.
A Comparative Study of the ’ Vo
Electrif?al Cﬁl\;ractléri)étics of Matsukawa, K. Endo, 3. O"uchi, K.
15| 2008.11.5 IWDTF . Sakamoto, K. Ishii, J. Tsukada, Y.
Sputtered TiN Gate Planar - . ;
MOSFETs and FinFETs Ishikawa, H. Yamauchi, E. Suzuki,
A. Ogural, and M. Masahara
. T. Matsukawa, K. Endo, Y.
16 | 2008.11.7 IWDTF ; g set6 S. Q'uchi, J. Tsukada, K. Ishii, K.
formation on Ta/Mo Interdiffused .
Sakamoto, E. Suzuki and M.
Gates
Masahara
K. Endo, S. O’uchi, Y. Ishikawa,
Enhancing SRAM Cell Y.X. Liu, T. Matsukawa, K.
17 | 2008.12.17 IEDM Performance by Using Independent | Sakamoto, J. Tsukada, K. Ishii, H.
Double-Gate FinFET Yamauchi, E. Suzuki, and M.
Masahara
S. O’uchi, T. Matsukawa, T.
Characterization of Metal-Gate Nakagawa, K. Endo, Y.X. Liu, T.
FIinFET Variability Based on Sekigawa, J. Tsukada, Y. Ishikawa,
18 | 2008.12.17 IEDM Measurements and Compact Model | H. Yamauchi, K. Ishii, E. Suzuki,
Analyses H. Koike, K. Sakamoto, and M.
Masahara
107 ( )
19 | 2009.1.26 FinFET
20 | 2009.3.30 % FInFET
21| 2009.3.30 56 FInFET
56 FinFET
22 | 2009.3.30 SRAM
21
( ) S. O’uchi, K. Endo, Y.X. Liu, T.
. . L Matsukawa, J. Tsukada, H.
1 2009.5.30 ECS ';'_'guly IReI'aBIte.I.SRA'\g.CI':ré?t Yamauchi, K. Ishii, E. Suzuki, K.
echnology Utilizing Fin S Sakamoto, and M. Masahara,
. Comprehensive Analysis of T Matsykawa, S. O"uchi, K Endo,
2 2009 6.16 Symposium on VVLSI Variability Sources of FinFET Y. Ishikawa, H. Yamauchi, Y.X.

Technology

Characteristics

Liu, J. Tsukada, K. Sakamoto and
M. Masahara

- ()4




2009.7.15 FInFET
FINFET-SRAM
19
4 FET
2007.9.12 SRAM
20
22nm
2008.12.11 SRAM

- -(1)5




20

The role of Ge Switch in Phase

2008.05 Jpn. J. Appl. Phys.47| Transition —An Approach using|J. Tominaga, P. Fons, A.
U (2008) 5763. Atomically Controlled |Kolobov, T. Shima
[GeTe/Sh,Te,] Superlattice
21
Ultrafast dephasing of
2009.05 Phys. Rev. B, 79 (2009) | coherent optical phonons in|M. Hase, Y. Yamamoto, J.
) 174112 atomically control led | Tominaga
GeTe/Sh2Te3 superlattices
19
Material Research| Atomic Zipper with Large|J. Tominaga, P. Fons, T. Shima,
2008.03.27 |Society, Spring| Optical and Electrical |M. Kuwahara, 0. Suzuki and A.
Meeting Transition in SbTe Alloy Kolobov
20
2008.11.21 |1SOM 057225
What 1is the origin of|J. Tominaga, T. Shima, R.
2008.07.16 | 1SOM/0DS08 activation energy in|Simpson, M. Kuwahara, P. Fons,
phase-change film? A. Kolobov
The origin of activation|J. Tominaga, T. Shima, R.
2008.09.08 |E*PC0S2008 energy in phase-change | Simpson, M. Kuwahara, P. Fons,
materials A. Kolobov
20
_ What is the origin of J. Tominaga, T. Shima, R.
2008.07.17 Best Academic Award of activation energy in Simpson, M. Kuwahara, P. Fons,

1SOM/0DS08, Hawaii, US

phase-change film?

A. Kolobov

- (21




20

20

-(2)-2



19
Influence of Substrate
Structure on Resistance
2008.1.8 Jpn. J. Appl. Phys . ) )
P PPl Y Switch using a Simple Metal
Nanogap Junction
Dependence of Electric
Properties of a Nanogap
2008.3.14 Jpn. J. Appl. Phys .
P PPl Y Junction on Electrode
Material
20
Small amplitude frequency
modulation atomic force
2008.7.18 Jpn. J. Appl. Phys. microscopy of lead phthalocyanine
molecules using cantilever with
very high spring constant
Non-Volatile Resistance
2008.9.16 Appl. Phys. Express Switching Using Silicon Nanogap
Junction
Non-volatile Resistance
Switching using Single-Wall
2009.2.1 Appl. Phys. E .
009.2.18 PP ys. EXpress Carbon Nanotube Encapsulating
Fullerene Molecules
21
. . Frequency noise in frequency
2009.4.27 Review of Scientific modulation atomic force
Instruments .
microscopy
Control of Nanogap Junction
2009.6.09 | Applied Surface Science Resistance by Imposed Pulse
Voltage
3on. 3. Aool. Ph The Effect of Gas Molecules on
2009.XX.XX pn.(a.cce?)?e. d) ys Resistance Switch Employing a
Gold Nanogap Junction
19
15th International | The study of structural
2007.12.6 Colloquium on | change in nanogap switch

Scanning Probe

effect using SPM

- (311




Microscopy

55
2 2008.3.27 AFM
2008.3.27 5 2 "
2008.3.27 55
5 2008.3.27 5
20
2008 INTERNATIONAL
SYMPOSIUM ON
INTEGRATION OF Non-volatile Memory Using
1| 2008823 MEMS AND Single Carbon Nanotube
INTELLIGENT
ELECTRONICS
2008 INTERNATIONAL
SYMPOSIUM ON
INTEGRATION OF Fabrication of a metal Nanogap
2| 2008823 MEMS AND for TEM Observation
INTELLIGENT
ELECTRONICS
3 | 2008.9.4 AFM
4 | 2008.9.4
5 | 2008.9.4
Nonvolatile resistance
6 | 2008.10.15 | 214th meeting of ECS sywtchlng effect using
simple metal nanogap
junction
Resistance Switch Effect
7 | 2008.11.11 ISSS5 Using Silicon Nanogap
Junction
Control of Nanogap
8 | 2008.10.29 VASSCAA-4 Junction Resistance by
Imposed Pulse Voltag
5th Molecular Non-volatile Resistance
9 | 2008.3.17 Electronics and Switching Effect using
Bioelectronics Nanogap Junctions
5th Molecular Dependence of Electrode
10 | 2008.3.17 Electronics and Area on Nanogap Switch

Bioelectronics

Effect

- -(3)2




21

2009.4.1

56

AFM

2009.4.1

56

2009.4.1

56

19

2008.1.22

2008.3.5

AIST-TODAY (

)

20

2008.5.30

P445-452

2008.11.27

2008.12.5

2009.1.22

151

2009.2.7

21

- -(3)-3




2009.7.17

2009.9.X

Electrochemistry(

)

19

20

21

-(3)-4




CNT

19
o Potential Profile Measurement of .
2008.03.05 NANO: B“ef Reports and Carbon Nanotube FETs Based on Y. Oklga\'/va,_ T Umesakg, Y. tho,
Reviews . . S. Kishimoto, T. Mizutani
the Electrostatic Force Detection
20
2008.09.04 Proc. SPIE Electrical properties of carbon | 1y vi;\eani v, Ohno, S. Kishimoto
nanotube FETs
High-density horizontally aligned
growth of carbon nanotubes with D. Phokharatkul, Y. Ohno, H.
2008 Appl. Phys. Lett. Co nanoparticles deposited by | Nakano, S. Kishimoto, T. Mizutani
arc-discharge plasma method
2008.04.09 Journal of Physg:s: Electrical properties of carbon T. Mizutani, Y. Nosho, Y. Ohno
Conference Serie nanotube FETSs
19
STRJ FET
2008.03.06 2007
2008.03.22 63
2008.03.27 55 ' ' '
34 Fabrication Process of Carbon Y. Nakashima, Y. Ohno, S.
2008.03.03 Nanotube FETs Using ALD Kishimoto, M. Okochi, H. Honda,
Passivation for Biosensors T. Mizutani
20
Ninth International High-density horizontally-aligned
2008.06.29 Conference on the growth of carbon nanotubes for Y. Ohno, D. Phokharatkul, H.
e Science and Application | high-performance multi-channel | Nakano, S. Kishimoto, T. Mizutani
of Nanotubes (NT08) nanotube FETs
Ninth International Carbon nanotube networks for . . L
2008.06.29 | Conference on the thin-film transistors grown by T. Mizutani, S. Kishimoto, Y. Ono,

Science and Application

grid-inserted plasma-enhanced

Y. Ohno

- (1)1




of Nanotubes (NT08),

chemical vapor deposition

SPIE Opticst+Photonics

Electrical properties of carbon

3 | 2008.08.10 2008 nanotube FETS T. Mizutani
2008 International High-density horizontally-aligned
4 | 2008.09.24 Conference on Solid State | growth of carbon nanotubes for Y. Ohno, D. Phokharatkul, H.
R Devices and Materials high-performance field-effect Nakano, S. Kishimoto, T. Mizutani
(SSDM 2008) transistors
1st Russian-Japanese
Young Scientist Fabrication and Characterization
5 | 2008.10.06 |Conference on of Carbon Nanotube Filed-Effect |Y. Ohno, T. Mizutani
Nanomaterials and Transistors
Nanotechnology
The Seventh International
Conference on Advanced Electrical properties of carbon
6 | 2008.10.12 |Semiconductor Devices prop T. Mizutani, Y. Ohno, S. Kishimoto
; nanotube FETs
and Microsystems
(ASDAM '08)
21st International Carbon Nanotube FETs with CNT
7 | 2008.10.28 Microprocesses and Network Channel grown by Y. Ono, S. Kishimoto, Y. Ohno, T.
" Nanotechnology Grid-inserted Plasma-enhanced Mizutani
Conference (MNC 2008) | CVD
21_st International . . N. Moriyama, Y. Ohno, Y.
Microprocesses and Influence of insulator deposition -
8 | 2008.10.28 . Nakashima, H. Soma, S.
Nanotechnology in carbon nanotube FETs Kishimoto. T. Mizutani
Conference (MNC 2008) T
The 5th _Japan-Korea Characterization of CNT-FET by |Y. Okigawa, Y. Ohno, S.
9 | 2008.11.09 | Symposium on Carbon Scanning Gate Microsco Kishimoto, T. Mizutani
Nanotube (KJ5) g Py U
The 5th Japan-Korea Carbon Nanotube FETs with CNT
) Network Channel grown by Y. Ono, S. Kishimoto, Y. Ohno, T.
10 | 2008.11.09 |Symposium on Carbon S . ;
Grid-inserted Plasma-enhanced Mizutani
Nanotube (KJ5)
CVvD
The 5th Japan-Korea .
11 | 2008.11.09 |Symposium on Carbon Control of conductloq property of Y. Ohno, T. Mizutani
carbon nanotube transistors
Nanotube (KJ5)
The 5th Japan-Korea High-performance n-type Carbon |N. Moriyama, Y. Ohno, S.
12 | 2008.11.09 |Symposium on Carbon . - - . ;
Nanotube FETs with Stability Kishimoto, T. Mizutani
Nanotube (KJ5)
35
13 | 2008.8.27 FET
14 | 2008.9.2 69
69 n-type single-walled carbon Prakash R. Somani, A.
15 | 2008.9.2 nanotube FETs with Sm as Kobayashi, Y. Ohno, S.
contact electrodes Kishimoto, T. Mizutani
69 FET
16 2008.9.2
69
171 2008.9.2
36 Characterization of CNT-FET |Y. Okigawa, S. Kishimoto, Y.
18 2009.3.2 izati . igawa, S. Kishi Y.

by Scanning Gate Microscopy

Ohno, T. Mizutani

- (12




56

19 | 2009.3.30
56 High-k n
20 | 2009.3.30
FET
21| 2009.3.30 56 FET
56
22 | 2009.3.30 CNT FET
21
First International
ﬁgzgirtfﬂgfu?: d Materials Fabrication and characterization
1 | 2009.04.06 and of high-performance carbon Y. Ohno, T. Mizutani
Nanocomposites(ICNM nanotube field-effect transistors
2009)
Plasma-enhanced CVD of
2 | 2009.04.17 The 4th Guadalupe semiconducting SWNTs for Y. Ohno, T. Mizutani
Workshop - 2
transistor application
International Symposium | Formation of catalyst
3 | 2009.06.09 |°" Carbon Nanotube nano-particles for growth of K. Hata, Y. Ohno, S. Kishimoto, T.
e Nanoelectronics (CNTNE | high-density horizontally aligned | Mizutani
2009) carbon nanotubes
International Symposium Carrier-type conversion in carbon
4 | 2009.06.09 |°" Carbon Nanotube nanotube IPETS by deposition of N. Moriyama, Y. Ohno, S.
e Nanoelectronics (CNTNE Kishimoto, T. Mizutani
HfO2
2009)
International Symposium
5 | 2009.06.09 |°" Carbon Nanotube Characterization of CNT-FETs by | T. Mizutani, Y. Okigawa, Y. Ohno,
e Nanoelectronics (CNTNE | Scanning Probe Microscopy S. Kishimoto
2009)
International Symposium | Electrical Properties of Individual
6 | 2009.06.09 |°" Carbon Nanotube Carbon Nanotube Channels in a Masayuki Ato, Yuki Okigawa,
e Nanoelectronics (CNTNE | Field Effect Transistor Studied by | Takashi Mizutani, Takuji Takahashi
2009) Magnetic Force Microscopy
Fabrication and
2 characterization of carbon T Mizutani. S. Kishimoto
7 | 2009.6.15 nanotube FETs fabricated by ' T

using grid-inserted
plasma-enhanced CVD

- -(1)-3




@)

19

2008.1.8

Phys. Rev. B

Exciton dephasing and
multiexciton recombinations in a
single carbon nanotube

K. Matsuda, T. Inoue, Y.
Murakami, S. Maruyama and Y.
Kanemitsu

2008.3.12

J. Phys. Chem. C

Growth Deceleration of Vertically

Aligned Carbon Nanotube Arrays:

Catalyst Deactivation or Feedstock
Diffusion Controlled?

R. Xiang, Z. Yang, Q. Zhang, G.
Luo, W. Qian, F. Wei, M.
Kadowaki, E. Einarsson, S.
Maruyama

20

2008.4.18

Jpn. J. Appl. Phys.

Vertically Aligned 13C
Single-Walled Carbon Nanotubes
from No-flow Alcohol Chemical
Vapor Deposition and their Root

Growth Mechanism

R. Xiang, Z. Zhang, K. Ogura, J.
Okawa, E. Einarsson, Y. Miyauchi,
J. Shiomi, S. Maruyama

2008.4.18

Jpn. J. Appl. Phys.

Temperature Dependence of
Raman Scattering from
Single-walled Carbon Nanotubes
-Undefined Radial Breathing
Mode Peaks at High
Temperatures-

S. Chiashi, Y. Murakami, Y.
Miyauchi and S. Maruyama

2008.5.14

Phys. Rev. Lett.

Linear plasmon dispersion in
single wall carbon nanotubes and
the collective excitation spectrum

of graphene

C. Kramberger, R. Hambach, C.
Giorgetti, M. H. Rummeli, M.
Knupfer, J. Fink, B. Buchner, L.
Reining, E. Einarsson, S.
Maruyama, F. Sottile, K.
Hannewald, V. Olevano, A. G.
Marinopoulos, T. Pichler

2008.5.20

Phys. Rev. B

Exciton fine structures in a single
carbon nanotube revealed through
spectral diffusion

K. Matsuda, T. Inoue, Y.
Murakami, S. Maruyama and Y.
Kanemitsu

2008.9.3

phys. stat. sol. (b)

Loss-spectroscopy on sparse
arrays of aligned carbon nanotubes

C. Kramberger, M. Rummeli, M.
Knupfer, J. Fink, B. Buchner, E.
Einarsson, S. Maruyama, T. Pichler

21

2009.4.10

J. Phys. Chem. C

Acetylene-Accelerated Alcohol
Catalytic CVD Growth of
Vertically Aligned Single-Walled
Carbon Nanotubes

R. Xiang, E. Einarsson, J. Okawa,
Y. Miyauchi and S. Maruyama

2009.4.28

Phys. Rev. B

Effect of dielectric environment
on the ultraviolet optical

Y. Murakami and S. Maruyama

- ()4




absorption of single-walled carbon
nanotubes

Photoluminescence sidebands of

Y. Murakami, B. Lu, S. Kazaoui,

2009.5.7 Phys. Rev. B carbon nanotubes below the bright N. Minami, T. Okubo, S.
singlet excitonic levels Maruyama
19
Cross-polarized
2008.3.6 IWEPNM2008 optical excitation of single-walled S. Maruyama
carbon nanotubes
Cross-polarized
optical absorption of single-walled
2008.3.10 APS March Meeting carbon ngnotubes probgd py S. Maruyama
photoluminescence excitation
spectroscopy, UV-Vis-IR and
polarized Raman Scatterings
20
Alcohol CVD
Growth and Optical
2008.5.20 213th ECS Meeting Characterization of S. Maruyama
Vertically-Aligned Single-Walled
Carbon Nanotubes
. Recent progress on the growth
Sth Ir]t. Qonf. Science and mechanism and structure control | R. Xiang, E. Einarsson, J. Okawa,
2008.6.30 | Application of Nanotubes - . -
of vertically aligned SWNT arrays | Y. Murakami and S. Maruyama
(NTO8)
by alcohol CVD
9th Int. Conf. Science and Cross-polarized optical excitation
2008.6.30 | Application of Nanotubes SSP P S. Maruyama
of single-walled carbon nanotubes
(NTO8)
. Growth Control of .
2008.10.13 214th(EFfiSM'\é)ee“”9 Vertically-Aligned Single-Walled | S Maryama, R Xiang, &
Carbon Nanotubes from Alcohol )
Alcohol CVD
2008.11.5 AsiaNANO 2008 Growth of Vertically-Aligned S. Maruyama
Single-Walled Carbon Nanotubes
Growth Control and
_ Optical Characterization of
2008.12.13 IUMRS-ICA 2008 Vertically Aligned Single-Walled S. Maruyama
Carbon Nanotubes
21
Optical
2009.5.25 215th ECS Meeting characterization of vertically E. Einarsson, R. Xiang, Z. Zhang,

aligned single-walled carbon
nanotube arrays

Y. Murakami and S. Maruyama

- -(1)5




Ceptaton o Camtf e | . X0g T € Eiason,
2 | 200967 WONTONO9 poSIL ysor Suzuki, Y. Murakami, J. Shiomi, S.
Localized Growth of Single Maruvama
Walled Carbon Nanotubes y
Spectral features
3 | 2009.6.10 WONTONO9 due to (_jark exciton in S. Maruyama, Y. Mly_auchl and .
photoluminescence map of Murakami
single-walled carbon nanotubes
10th Int. Conf. Science Siir?gl\sﬁglIg;?;:é%?}'ﬁégg?&gs S. Aikawa, R. Xiang, E. Einarsson,
4 2009.6.25 Application Nanotubes fg i bricati f Field J. Shiomi, E. Nishikawa, S.
(NT09) or Facile Fabrication of Fie Maruyama
Effect Transistor Device
21
1 | 2009.4.25
Erik Einarsson, Rong
2 | 2009.5.11 Xiang, Jun Okawa, Shigeo
Maruyama
19
1 2008.3.3
)
()
20
J. Am. Chem. Soc., 130, Unidirectional growth of . .
1| 2008123 17264 (2008). single-walled carbon nanotubes N. Ishigami et al.
Top-down approach to align
2 | 2009.02.03 Appl. Phys. Lett,, 94, single-walled carbon nanotubes on C. M. Orofeo et al.
53113 (2009). vt
silicon substrate
Horizontally aligned growth of
3 | 2009.02.26 J. Phys. Chem. C, 112, single-walled carbon nanotubes on N. Yoshihara et al.

18350 (2009)

surface modified silicon wafer

- -(1)-6




21

60, 348
1 | 2008.05.01 o
(2009)
19
1 | 2008.03.24 63
20
1 | 2008.05.07 6
35 Unidirectional growth of
2 | 2008.08.27 single-walled carbon N. Ishigami et al.
nanotubes
Growth of
35 Horizontally-Aligned
3 | 2008.08.28 Single-Walled Carbon N. Yoshihara et al.
Nanotubes on Surface
Modified Silicon Substrate
4 | 2008.09.02 2008 69
5 | 2008.09.04 2008 69
6 | 2008.09.04 2008 69
21§t International Growth of horizontally
Microprocess and aligned single-walled carbon
7 | 2008.10.30 Nanotechnology g 9 e N. Yoshihara et al.
nanotubes on surface modified
Conference silicon substrate
(MNC2008)
Growth mechanism,
MRS 2008 Fall characterization, and
8 | 20081201 Meeting structure control of aligned H. Agoetal.
carbon nanotubes on sapphire
Unidirectional growth of
9 | 2008.12.01 MRS 2008 Fall single-walled carbon N. Ishigami et al.
Meeting .
nanotubes on sapphire
Synthesis and
10 | 2008.12.11 | IUMRS-ICA 2008 Characterization of H. Ago

Horizontally-Aligned
Single-Walled Carbon
Nanotubes

- -(1)7




11 | 2009.01.26
36 Top-down approach to align
12 | 2009.03.04 single-walled carbon C. M. Orofeo et al.
nanotubes on silicon substrate

21

1 | 2009.04.02 2009 56
CNTNE2009
(International Growth mechanism,
2 | 2009.06.11 |Symposium on Carbon characterization, and H. Ago
Nanotube structure control of aligned
Nanoelectronics 2009) carbon nanotubes
Global COE Synthesis and application of
3 | 2009.06.19 International horizontally aligned H. Ago
Workshop single-walled carbon
nanotubes

20

1 | 2008.04.15 20
6

2 | 2008.05.09

20

- -(1)-8




21

Ultramicroscopy, 109,

Improvement of KFM
performance by intermittent bias

Takuji Takahashi, Tadahisa

2009.06 963-967 (2009) app_llcatlon m_ethod and 'by Matsumotoa and Shiano Ono
sampling detection of cantilever
deflection
19
55 KFM
2008.03.29 29a-Q-12
(2008)
20
International Scanning Improvement of KFM
Probe Microscopy Performance by Intermittent Bias " .
2008.06.23 | Conference (Seattle 08), Application Method Takuji Tg';ghgﬁ?;’nzgﬂ z;tsumoto,
P-18, Seattle, USA, June and by Sampling Detection of
(2008) Cantilever Deflection
International Conference
on . . L
. Intermittent Bias Application .. .
Nanoscience+Technology - Takuji Takahashi, T. Matsumoto
2008.07.22 (ICN+T 2008), Method for I—ngr,\mﬂPerformance and Shiano Ono
SP-TuM12, Keystone,
USA (2008)
UC Santa Barbara —
University of Tokyo Nano-probing Techniques for Takuji Takahashi, Tadahisa
2008.09.09 Workshop; P-21, Santa Electrical and Optical Matsumoto, Daisuke Saida, and
Barbara, September, Characterization of Nanostructures Shiano Ono
(2008)
16th International
Colloguium on Scanning FIB-processed Cantilever for . .
2008.12.11 Probe Microscopy Lowering Torsional Spring Masayu_l;;lf; tﬁﬁgﬁ? Takuji
(ICSPM16), S4-5, Constant
Atagawa, Japan (2008)
16th International - o
Colloguium on Scanning hf;eztgtlfca::gﬂ;aerﬁ[ii:g:g?n %’1 Masayuki Ato, Yuki Okigawa,
2008.12.12 Probe Microscopy ar . Py Takashi Mizutani and Takuji
Individual Channels in a Carbon ;
(ICSPM16) , S5-2 Nanotube Field-Effect Transistor Takahashi
Atagawa, Japan (2008)
69
2008.09.04 4p-L-7 FIB
(2008)

- -(1)9




21

2009.03.30

56

CNT-FET

2009.05.05

IEEE International
Magnetics Conference
(Intermag 2009), AB-04,
Sacramento, USA (2009)

Individual channel conductance in
a carbon nanotube field-effect
transistor studied by magnetic

force microscopy

Takuji Takahashi, Masayuki Ato,
Yuki Okigawa and Takashi
Mizutani

2009.06.10

International Symposium
on Carbon Nanotube
Nanoelectronics, 2P-20,
Matsushima, Japan
(2009)

Electrical Properties of Individual
Carbon Nanotube Channels in a
Field Effect Transistor Studied by
Magnetic Force Microscopy

Masayuki Ato, Yuki Okigawa,
Takashi Mizutani and Takuji
Takahashi

2009.06.11

International Scanning
Probe Microscopy
Conference (Madrid
2009), Oral 35, Madrid,
Spain (2008)

Characterization of Individual
Carbon Nanotube Channels in a
Field-effect Transistor by Means
of Magnetic Force Microscopy

Takuji Takahashi, Masayuki Ato,
Yuki Okigawa and Takashi
Mizutani

- ~(1)-10




20

J. Crystal Growths.,

Effect of Ga content on
crystal shape in

M. Deura, T. Hoshii, M.

2008.11.15 | Vol. 310, Issue 23, pp. micro-channel selective-area Takenaka, S. Takagi, Y.
4768-4771 MOVPE of InGaAs on Si Nakano, and M. Sugiyama
Journal of Crystal In situ passivation of GaAs |Y. Terada, M. Deura, Y.
Growth, \Vol. 310, : . . . . .
2008.11.15 Issue23 4808- surface with aluminum oxide |Shimogaki, M. Sugiyama, and
» PP with MOVPE Y. Nakano
4812
Phys. Stat. Sol., Epitaxial lateral overgrowth gJ—'iOSa?:]; l\lg RlzlligeMS.
2008.6.11 |Vol.C-5,N0.9,pp.2733 | of InGaAs on SiO2 from glyama, K. '
-2735 (111) Si micro channel areas Sugahara, M. Takenak_a, Y.
Nakano, and S. Takagi
Dislocation-free InGaAs on | M. Deura, T. Hoshii, T.
2008.12.26 Appl. Phys. Express., | Si(111)using micro-channel |Yamamoto, Y. Ikuhara, M.
T ol 2, 011101 selective-area metalorganic | Takenaka, S. Takagi, Y.
vapor phase epitaxy Nakano, and M. Sugiyama
21
2009, 524 ECS Trans., Vol. 19, | Ge/lll-V Channel S. Takagi, M. Sugiyama, T.
o no. 5, pp. 9-20 Engineering for future CMOS | Yasuda and M. Takenaka
Investigation of InAIAs
Jpn. J. Appl. Phys., oxide/InP S. Nak_agawa, M. Yokoyama,
. . O. Ichikawa, M. Hata, M.
2009.4.20 |Vol. 48, no. 4, metal-oxide-semiconductor
Tanaka, M. Takenaka and S.
04C093 structures formed by wet Takagi
thermal oxidation g
19
2008.3.30 55 Si02 InP
MIS )
2008.3.28. 55
Si(111) InAs
2008.3.29 55 MOVPE in situ

- (211




GaAs(001)

2008.3.19 73
Si N
2008.1.14-1 MOS
5 J—
— 13 )
20
2009217 | First Intemational Symposium | Advanced Nano CMOS Platform | S. Takagi, M. Sugiyama and M.
onAtomically Controlled using Ge/lll-V Channels Takenaka,
Fabrication Technology -
Surfaceand Thin Film
Processing -,
2009320 | Intemational  Semiconductor | In situ passivation of INP surface using| H. —L. Lu, Y. Terada, M. Deura, Y.
Technology Confference, H2S by MOVPE Shimogaki, Y. Nakano, and M.
Sugiyama
200812 | IEEE Semiconductor Improvement of MIS interfacial T. Haimoto, T. Hoshii, M. Takenaka
Interface Specialists properties by direct nitridation of INP | and S. Takagi
conference (SISC ~08) surfaces,
20089 | Intemational Conferenceon | Fabrication of 111V MOS structure by | S. Nakagawa, M. Yokoyame, O.
Solid State Devicesand using selective oxidation of INAIAs, | Ichikawa, M. Hata, M. Tanaka, M.
Materials (SSDM = 08) Takenaka, S. Takag,
2008915 |38t European Solid-State| High mobility channel MOSFET S. Takagi,
Device Research Conference
(ESSDERC), Tutorials
2008919 | Workshopon Germanium | Devices for high performance CMOS | S. Takag,
and IV MOS Technology,
38th European Solid-State
Device Research Conference
(ESSDERC)
200899-11 | 2008 Intemational Conference | Understanding and Engineering of | S. Takagi,

- (22




on Simulation of

Carier Transport in Advanced MOS

Semiconductor Processesand | Channels
Devices (SISPAD)
8 20086 | Intemational Conference of | Effect of Ga content on crystal shape in | M. Deura, T. Hashii, M. Sugiyama,
MOVPE (ICMOVPE ~08) | micro-channel selective-area MOVPE R, Nekane, M. Takenaka, S.
of InGaAson Si Sugahara, S. Takagi, and Y. Nakano,
9 | 2008616 |14thIntemational Conference | In situ passivation of GaAs surface| Y. Terada, M. Deura, Y. Shimogaki,
of Metalorganic Vapor Phase | with aluminum oxide with MOVPE | M. Sugiyama, and Y. Nakano,
Epitaxy
10 | 20084.21-23 | 2008 Intemational Advanced Nano CMOS Platform | S. Takag,
Symposiumon VLS| using Carrier-Transport-Enhanced
Technology, Systems,and | Channels
Applications (VLSI-TSA)
1 | 20084.14-17 |4th Intemational High PerformanceNanoCMOS | S. Takag,
Nanotechnology Conference | Platform utilizing carrier transport
on Communicationand enhancement
Cooperation (INC4)
12 200812 | IEEE Semiconductor Impact of Cation Compositionand | T. Yasuda, N. Miyata, H. Ishii, T.
Interface Specialists Substrate Orientation on Electrical Itatani, O. Ichikawa, N. Fukuhara, M.
conference (SISC ~08) Properties of ALD-ARC3NII-V Hata, A. Ohtake, T. Haimoto, T.
Interfaces Hoshii, M. Takenakaand S. Takagi,
13 | 20087.30-813|NSC-JST  Nano  Device | Interface Engineering for 11V N. Miyata, T. Yasudaand A. Ohtake,
Workshop MISFETs
14 | 2009331 56 ECR Sio2
InGaAs MOS
15| 2009331 56 n-v MIS
16 | 2009330. 56 -V nMOSFET
n+HnPSD
17 | 2009318 74 Si InGaAs
MOWVPE
18 | 20093919 MOSFET

- (23




EDD-09340

19 | 2009.1.23-24, v MIS
{1 )
20 | 2008926 40 MOVPE
GaAs(100)  in situ
21 | 2008926 147 Si InGaAs
102

2 200894 69 InP MIS
23 200894 69 MOVPE Si

InGaAs Ga
24 200894 69 MOVPE Si

InGaAs
25 200893 69

GaAs(100) MOVPE in situ
26 200894 69 INGaAs A203 ALD
MIS
27 | 200871011 | 72
CMOS

28 | 20087911 27 MOVPE Si

INGaAs Ga
29 | 20087911 27 MOVPE

GaAs in situ

- (24




Conference (CICC)

Mobility Channels for

30 | 2008613 145 Si(111) InGaAs
14
31| 200866 |VDEC
2008
CMOS
32| 200869
(SDM)|CMOS
(
101
)
33 | 200861920 | SEMI Forum Japan 2008 | IV MOS
32nm
21
1 (2009.11. |2009 MRS Fall Relationship between T. Yasuda, N. Miyata, Y.
30 — 12. 4.|Meeting Interface Structures and Urabe, H. Ishiil, T.
Symposium A: Electrical Properties in the |Itatani, H. Yamada, N.
High-k Dielectrics  |High-k/111-V System Fukuhara, M. Hata, A.
on Semiconductors Ohtake, M. Yokoyama, T.
with High Carrier Hoshii, M. Takenaka and
Mobility S. Takagi
2 |2009.9.13-|2009 Custom Advanced Nano CMOS S. Takagi
16 Integrated Circuits |Platform using High

- (25




Realizing High
Performance and Low

Power Consumption LSIs

2009.10. |Solid State Devicesand Metalorganic vapor phase | Y. Terada, M. Deura, Y.

Materials (SSDMQ9) epitaxy of GaAs with AIP |Shimogaki, Y. Nakano,
surface passivation layer |and M. Sugiyama
for improved MOS
characteristics

2009.10.4-|Symp. CVD-XVII & |In situ monitoring of the | M. Deura, Y. Kondo, T.

9 EUROCVD-17, initial nucleation for the Hoshii, M. Takenaka, S.
216th Meeting of formation of uniform Takagi, Y. Nakano and M.
The Electrochemical |InGaAs micro-discs on Si |Sugiyama,

Society,

2009.8.12 [14th U.S. Biennial Twin-free InGaAs thin M. Deura, Y. Kondo, T.
Workshop on layer on Si by multi-step |Hoshii, M. Takenaka, S.
Organometallic micro-channel Takagi, Y. Nakano, and
Vapor Phase Epitaxy [selective-area MOVPE M. Sugiyama

2009.8.12 [14th U.S. Biennial Initial growth of InAs on |Y. Kondo, M. Deura, T.
Workshop on P-terminated Si(111) Hoshii, M. Takenaka, S.
Organometallic surface to promote Takagi, Y. Nakano, M.
Vapor Phase Epitaxy [uniform lateral growth of [Sugiyama

InGaAs micro-discs on
patterned Si

2009.8.12. |14th US Biennial In situ anti-oxidation Y. Terada, M. Deura, M.
workshop on treatment in GaAs Sugiyama, and Y. Nakano
Organometallic MOVPE by As desorption
Vapor Phase Epitaxy |and AIP passivation

2009.6.22-|67th Device Metal Source/Drain S. H. Kim, S. Nakagawa,

24 Research Conference |Inversion-mode InP T. Haimoto, R. Nakane,
(DRC) MOSFETs M. Takenaka and S.

Takagi,
2009.6 VLSI symposium Demonstration of metal M. Yokoyama, M.

S/D I11-V-Ol MOSFETSs on
a Si substrate using direct

wafer bonding

Takenaka, T. Yasuda, H.
Takagi, H. Yamada, N.
Fukuhara, M. Hata, M.

- -(2)-6




Sugiyama, Y. Nakano and
S. Takagi,

10 [2009.5.24- |1st International Ge/lll-V Channel S. Takagi, M. Sugiyama,
29 Symposium on Engineering for future T. Yasuda and M.
Graphene and CMOS Takenaka,
Emerging Materials
for Post-CMOS
Applications, 215th
Meeting of The
Electrochemical
Society,
11 [2009.5.10- |21st International Source/drain formation by |M. Takenaka, K. Takeda,
14 Conference on using epitaxial regrowth of | T. Hoshii, T. Tanemura,
Indium Phosphide n+InP for 111-V M. Sugiyama, Y. Nakano,
and Related NMOSFETs and S. Takagi,
Materials (IPRM)
12 [2009.5.10-|21st International Uniform InGaAs M. Deura, T. Hoshii, M.
14 Conference on Micro-Discs on Si by Sugiyama, M. Takenaka,
Indium Phosphide Micro-Channel S. Takagi and Y. Nakano,
and Related Selective-Area MOVPE
Materials (IPRM)
13 |2009.9 70 ALD AI203 :
I11-V-On-Insulator , ,
MISFET ) ,
14 (2009.9. 70 InP/InGaAs ,
MIS ;
15 |2009.9. 70 ,
-V MIS
16 |2009.9. 70 ,
InGaAs

- (27




n-MISFET

17 |2009.9. 70 ECR
Si02/InGaAs MOS
18 |2009.9. 70 InAlAs
InP MOS
19 |2009.9. 70 .
InP MOSFET
20 [2009.9. 70 Si
S/D
I11-V-Ol n-MOSFET
p-MOSFET
21 (2009.9. 70 MOVPE in situ
AlIP
GaAs
22 12009.9. 70 MOVPE
Si InGaAs
23 |2009.9. 70 MOVPE
P Si
InAs
24 12009.9. 70 Si
IH-v CMOS
25 (2009.9.16- 41 MOVPE
18 Si InGaAs
26 [2009.9.16- 41 MOVPE
18 Si InAs

- (2)-8




27 |2009.9.16-| 41 AlP H2S
18 GaAs MOVPE
in situ
28 [2009.7.21
Si S/D
115 I11-V-On-Insulator
MOSFET
29 [2009.7.8-1 Improvement in uniformity [M. Deura Y. Kondo, T.
0 (EMS28) of InGaAs micro-discs on|Hoshii, M. Takenaka, S.
Si using multi-step growth|Takagi, Y. Nakano and M.
in micro-channel |Sugiyama,
selective-area MOVPE
30 |2009.7.8-1 Effect of initial nucleation|Y. Kondo, M. Deura, M.
0 (EMS28) on growth conditions of|Takenaka, Y. Nakono, M.
InAs on Si by micro-|Sugiyama
channel selective-area
MOVPE
31 [2009.7.8-1 Suppression of GaAs(001)|Y. Terada, M. Deura, S.
0 (EMS28) surface oxidation by in|Takagi, Y. Nakano and M.
situ H2S treatment and|Sugiyama,
aluminum termination with
MOVPE
32 (2009.7.8-1 CMOS ,
0 (EMS28) -V MOS
33 (2009.4.2. 56 MOVPE in situ
H2S Al
GaAs
34 (2009.4.2. 56 MOVPE
Si InAs

- (29




35 (2009.4.2. 56
MOVPE
Si InGaAs
36 |2009.4.1 56 -V MISFET
37 |2009.4.1 |2009 56 |InGaAs/InP(001)
n-MISFET
38 (2009.4.1. 56 11-V-Ol MOSFET
39 |2009.4.1. 56 MOSFET
40 [2009.4.1. 56 InP
MISFET
20
14th International
Conference of Effect of Ga content on
Metalorganic Vapor | crystal shape in
1 12008.6.6 ] i ] Momoko Deura
Phase Epitaxy micro-channel selective-area
Best Student MOVPE of InGaAs on Si
Contribution Award
MOVPE
2 2009.7.11 27 EMS Si  InGaAs

Ga

- (2)-10




MOVPE

24
2008.9.2 Si  InGaAs
Ga
21
21th International
Conference on Indium| Uniform InGaAs
Phosphide and Micro-Discs on Si by
2009.5.13 ) ) Momoko Deura
Related Materials Micro-Channel
Best Student Paper Selective-Area MOVPE
finalist
20
2009.1.1 CMOS
21
2009.6.23 VLSI
-V
2009.6.16 LS|
20
3

- -2)-11




19
. Observ.anon O.f. Vacancy. n T. Goto, H. Yamada-Kaneta,
Physica B, Vols. Crystalline  Silicon  Using o
2007.9 .~ |K. Sato, M. Hikin, Y.
401-402 Low-temperature Ultrasonic
Nemoto, S. Nakamura
Measurements
Vacancies in CZ Silicon H. Yamada-Kaneta, T. Goto,
2007.9 Physica B, Vols. Crystals Observed by Y. Nemoto, K. Sato, M.
' 401-402 Low-temperature Ultrasonic |Hikin, Y. Saito, S.
Measurements Nakamura
Proc. of The Science | Observation of vacancy in | T. Goto, H. Yamada-Kaneta,
200711 and Technology of silicon using M. Hikin, H. Watanabe, K.
' Silicon Materials 2007 | low-temperature ultrasonic |Sato, Y. Nemoto, T.
measurements Yanagisawa, S. Nakamura
. Vacancy distribution in
Proc. of Th . o
arzgcT:chnoToSCIi?ce growth-rate-varied CZ H. Yamada-Kaneta, M.Hikin,
2007.11 | _.. .gy silicon crystal observed by | T. Goto, Y. Nemoto, K. Sato,
Silicon Materials 2007 ; .
low-temperature ultrasonic |Y. Saito, S. Nakamura
measurements
Proc. of The Science | Piezoelectric ZnO sputtering |H. Watanabe, T. Goto, H.
200711 and Technology of on crystalline silicon for Yamada-Kaneta, Y. Nemoto,
' Silicon Materials 2007 | low-temperature ultrasonic |M. Hikin, T. Yanagisawa, S.
measurements Nakamura
20
o Hiroshi Yamada-Kaneta,
Vacancies in as-grown CZ L
. . Terutaka Goto, Yuichi
J. Mater. Sci.: Mater | silicon crystals observed by . .
2008.5 . Nemoto, Koji Sato, Masatoshi
Electron19 low-temperature ultrasonic o . .
measurements Hikin, Yasuhiro Saito,
Shintaro Nakamura
Vacancies in
Solid State growth-rate-varied CZ H. Ymada-Kaneta, T. Goto,
2008.9 |Phenomena Vols. silicon crystal observed by |Y. Nemoto, K. Sato, M.
131-133 low-temperature ultrasonic | Hikin, Y. Saito, S. Nakamura
measurements
21
. Ultrasonic Study of Vacancy |M. Akatsu, T. Goto, H.
J. Phys. Conf. Series | . . .
2009.3 y ! in Single Crystal Silicon at | Y-Kaneta, H. Watanabe, Y.

150

Low Temperatures

Nemoto, K. Mitsumoto, S.

- @)1




Baba, Y. Nagai, S. Nakamura

19
ICDS-24
nremationd Invited Talk "Observation of Terutaka Goto, Hiroshi
Conference vacancy in crystalline silicon | | Amada-Kaneta, Koji Sato,
1| 2007.7 |onDefects in cancy in cry Masatoshi Hikin, Yuichi
iconduct using low-temperature Nemoto, and Shintaro
Semiconductors ultrasonic measurements " K ’
Albuquerque, New Nakamura
Mexico, USA
I(I(l:wltjesr;iiional Hiroshi Yamada-Kaneta,
Vacancies in CZ silicon Terutaka Goto, Yuichi
Conference on .. .
. crystals observed by Nemoto, Koji Sato, Masatoshi
2 2007.7 |Defects in . o . .
. low-temperature ultrasonic  |Hikin, Yasuhiro Saito, and
Semiconductors .
measurements Shintaro Nakamura
Albuquerque, New
Mexico, USA
DRIP XI.I (12th . N . Hiroshi Yamada-Kaneta,
International Invited Talk "Vacancies in .
Conference on as-grown CZ silicon crystals Terutaka Goto, Yuichi
3| 2007.9 - g y Nemoto, Koji Sato, Masataka
Defects-Recognition, | observed by low-temperature|, .. . . .
) . . " Hikin, Yasuhiro Saito,
Imagingand Physics in | ultrasonic measurements .
' Shintaro Nakamura
Semiconductors)
DRIP XII (12th
International Invited Talk "Vacancies in |Hiroshi Yamada-Kaneta,
Conference on growth-rate-varied CZ Terutaka Goto, Yuichi
4 | 2007.9 |Defects-Recognition, | silicon crystal Observed by |Nemoto, Koji Sato, Masataka
Imagingand Physics in | low-temperature ultrasonic | Hikin, Yasuhiro Saito,
Semiconductors), measurements" Shintaro Nakamura
Berlin, Germany
XIl GODEST Vacancies in
Gettering and Defect
( -Lering an growth-rate-varied cz|H. Yamada-Kaneta, T. Goto,
Engineering in Y. Nemoto, K. Sato, M.Hikin
5 | 2007.10 |Semiconductor silicon crystal Observed by| * " L L ;
~|Y.Saito, and S. Nakamura
Technology) low-temperature  ultrasonic
,EMFCSC, Erice, measurements
ITALY
?_%ﬁ;h;eifrxiimgal Novel Ultrasonic Tool for Goto, H. Yamada-Kaneta, K.
6 | 2007.10 . . VacancyObservation in Sato, M. Hikin, Y. Nemoto
Society) Washington, i -
DC Crystalline Silicon - T and S.Nakamura

- @2




2007.9 9 4 9 8 ; ,
68 CZ-Si , ,
2007.9 9 4 9 8 : , ,
62
20079 |9 21 9 24 ' ' ’
62
20079 |9 21 9 24 ’ ’
62 ) )
Cz , , ,
20079 |9 21 9 24 ,
55
2008.3 |3 27 3 30 Ar, O,, 1 ,
Nz, H2
55
2008.3 |3 27 3 30 Fz ' '
20
The E-MRs 2008 |InVited Talk |1 Gotoa,b, H.
Spring Meeting "Low-temperature properties |yamada-Kaneta, M. Hikina,
2008.5 |European Materials |of vacancy in crystalline|H. Watanabea, Y. Nemoto, T.
Research Society silicon" Yanagisawa, and S. Nakamura
Strasbourg (France)
The E-MRS 2008 Low-temperature ultrasonic Hiroshi nggd.a—KarTgta,
; . .. |Masatoshi Hikin, Hajime
Spring Meeting measurements of vacancies in Watanabe. Terutaka Goto
2008.5 |European Materials | FZ silicon crystals annealed ' '

Research Society
Strasbourg (France)

in Ar-, O2-, N2-, and
H2-ambient

Yuichi Nemoto, Tatsuya
Yanagisawa, Shintaro
Nakamura

- 33




LT25(The 25th
International

Ultrasonic Study of Vacancy

M. Akatsua, T. Gotoa, H.
Y-Kanetab, H. Watanabea,

2008.8 |Conference on Low in Single Crystal Silicon at  |Y. Nemotoa, K. Mitsumotoa,
Temperature Physics) | Low Temperatures S. Babaa, Y. Nagaia, and S.
Amsterdam(Holland) Nakamura
Japanese Participants
of the 10" Quadrupole effects of T Goto

2008.10 |German-Japanese vacancy orbital in crystalline |
Symposium, Schloss | silicon
Ringberg
The 5™ International
i)éncgr?szelijmsgir:ance Single Vacancies in Silicon

Crystal Observed by H.Yamada-Kaneta

2008.11 |and Technology of .

. . Low-Temperature Ultrasonic

Silicon Material, Measurements

Keauhou Beach

Resort, Kona, Hawaii
2008.9 |9 20 9 23

A
2008.9 |9 20 9 23
10
2008.9 (9 20 9 23
64

2009.3 B Fz

3 27 30
64

2009.3

3 27 30

- @4




21

2009.7

International
Conference on
Magnetism 2009
Karlsruhe, Germany

Quadrupole Effects of
Vacancy Orbital in
Boron-Doped Silicon

Terutaka Goto, Mitsuhiro
Akatsu, Hajime Watanabe,
Yuta Nagai, Shotaro Baba,
Yuichi Nemoto, Hiroshi
Yamada-Kaneta, Isao Ishii,
Takafumi Ogawa, Keisuke
Mitsumoto

20

2008.10

19

2007.11

2007

20

2008.12

21

2009.3.16

2009.3.17

- 35




19

20

19

20

-(3)-6




21 03 23

2





















CMOS

FET

FinFET SRAM
























-10



FinFET SRAM

Flex-Pass-Gate

high-k

Flex-Pass-Gate

Flex-Pass-Gate

-11



GeSbTe

-12

1/3



-13

1015

1/10



-14



bit

Via-hole

Via-hole

@

@

bit

-15



-16



-17



[11I-V-On-Insulator (IlI-V-OlI)
Si

Si 1-v-0l Si Ge

Si
n-v

n-v MIS ET

Si n-v
n-v

-V high-k

Si n n-v

n-v

-18



n-v

Si

Si

n-v

-19



NAV/v =

-20



as-grown

Cz

-21



IT
@)
@) 21 23 18
21 6
3 21 23 3
19 20
20 9
LS|
IT
ITRS  NEDO
LSl

LS|

LSl

LI T)

CMOS




CMOS

SRAM

SRAM




21

24




®

ON/OFF

nm




FET

CMOS




	○0000_事業原簿（公開版）_表紙
	○0000_事業原簿（公開版）_目次
	○0001_事業原簿_概要_修正1
	○0002_事業原簿_用語集
	用　 語
	説 　　明

	○1000_事業原簿（公開版）_Ⅰ
	○2000_事業原簿（公開版）_Ⅱ_1
	○3110_R（様式３）ナノワイヤ（公開）_R1
	○3120_0817改(様式３)3100_III-1_項目毎成果の概要（公開）東工大岩井
	○3130_(様式3)3100_III-1_項目毎成果の概要(公開)Siナノ(東大東芝)1_R1.1
	○3210_R（様式３）3100_III-1_項目毎成果の概要（公開）_1_FinFET_R1_mm改2
	○3220_R（様式３）3100_III-1_項目毎成果の概要（公開）_1_R1
	○3230_様式3_NGS090810
	○3310_R（様式３）成果概要(公開）0810最終
	○3320_（様式３）3100_III-1_項目毎成果の概要（公開）【改訂版】_修正1
	○3330_（様式３）3100_III-1_項目毎成果の概要（公開）_v7_R1
	○4110_R（様式５）ナノワイヤ_実用化(公開)_R1
	○4120_R5_0805再再提出_(様式５)4100_IV_実用化(公開)_1_角嶋記入 - コピー_R1
	○4130_(様式5)4100_IV_実用化(公開)Siナノ(東大東芝)_R1.1
	○4210_R（様式５）4100_IV_実用化(公開)_1_FinFET_R1_mm改2
	○4220_R（様式５）4100_IV_実用化(公開)_1_R1
	○4230_様式5_NGS090810
	○4310_（様式５）実用化(公開)提出用090705_p
	○4320_（様式５）4200_IV_実用化(公開)【改訂版】
	○4330_（様式５）4100_IV_実用化(公開)_1
	○7110_R（様式７）　ナノワイヤ　特許論文リスト_R1
	○7120_0817改(様式７)9100_（別紙）特許論文リスト（公開）東工大岩井
	○7130_(様式7)9100_(別紙)特許論文リスト(公開)-Siナノワイヤ東大東芝
	○7210_（様式７）9100_（別紙）特許論文リスト（公開）_FinFET_mm改
	○7220_（様式７）9100_（別紙）特許論文リスト（公開）_外国特許2件追加
	○7230_様式7_NGS090806
	○7310_R（様式７）特許論文リスト_CNT-FE（公開）0810最終
	○7320_（様式７）9100_（別紙）特許論文リスト（公開）【改訂版】
	○7330_（様式７）9100_（別紙）特許論文リスト（公開）
	○9001_イノベーションプログラム基本計画
	○9002_基本計画_H21（新規)(METI直轄戻り）基本計画（ナノエレ）
	○9003_事業原簿_事前評価書
	○9004_事業原簿_NP3パブコメ結果


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


