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Development of new diamond electron device using huge polarization charge
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The purpose this research was development of high-performance diamond
field-effect transistor (FET) in order to use an advantage of high-density hole carriers in surface
conductive layer. The logic circuit chip of diamond was successfully developed for the first time by

developing processes to fabricate normally-on/off mode FETs and controlling the positive and
negative charge density in the stack gate oxide. In addition, the excellent AIN/diamond
heterojunciton FET with drain current same as those of the stack oxide gate FETs was developed by

understanding _the transport mechanism of p-type channel based on the microstructure analysis and the
transfer doping model.



B X C—19,. F—19—1. Z—19,.

1. HERBYFIOE X

FAXEY RIXPEEERMEOH T b1
AR 2SR < . e b EVMEEMENE <L &b
B - AL 2 E 7 TR O B R BT B
0. B - BIRERE, BIOEET NA A
ELTOIRHAPHIFESND, LML G,
nMBIORpM K— v THBY LV (P)
BIORer (B) oA 4 At RF—I3,
FNEFNO600BLR370me VEDOKX
RETH D0, BIRICBW T, Bl
EHOX Y U T (BYELIFEL BNiFEA
CIEE LRV, ZHUIZ A YE Y Rk
BEIMELE LTES X DORERKRED—D
Thd, oT, BREIZBWTHFA YT R
MNICERMEE X v ) T 2R EIE, TORE
ZHET D720 DOJFRBLO I - ML,
L LEORERF®ETHY, XM F¥ESR
DOREEFTET DA X b 52580
NMESTOND, ZRETIORMIZH-> T,
INEIR A F N RN F—Z O R—s0 b
DOEBPITONTEEZN, RERAEINTE
59, HES TIISETO T okhEx vy U 7%
EIIRFREE B Z LTV D,

2. HEEOAM
ARRFEIZBWN T, ERRLEEA A YEVCR
DRBERIA DT AT T L LT, BikEA
LOEFHEROFHER (GiFEkEKRILT D)
WSRO AR et 2 FIH LT, EXE
WX VT ZRELR - T DR OEFEE H
BeET 5, REBIEX, ERIREINT O
FRFHEBRIETHZ LI T, JREISEGE L

BICEDAT = AL BRT 52 LIk - T,

FAXEL RORIHT, VA R¥x v 7
RO S v U 7T HIE O LR A
WERITDLEEBEEET D, BRMICE, UL
TIZFET 2 FEHDOFE BRI 70 2 RO
ErEHWD, (1) BEWROT « B i
D> A F s KL OBEGE E oA IC S < K&
7Ry W R AR 6 P DB SURAFE 2RI 3%, (2)
MR ZEALY) -8R D B3 iR 2 5 < 4
FREE ff 2 FIFH L, BREEAN B O &SR 2 F
M35,

3. WFROFE
(1) 98- @FFER XA e NREES
FZEREE OIX, WFFERERET ¥ Y
o=ty (PZT) /XA YTy NS
BIOEHERERET X VBA R F T A
(SrTi03) /ZA ¥ FEAEOERB IO
T DORMEFG 2 dE D T & 72, RO A Ny H
U 7RI K » THREBEMZ o PIT iK%
BB 72DITiE, 600°CLLED R A NEILBLA
ETh, ¥A4VEL REDODRERIGER
72912, A1203/SrTi03 £ gl 7213 CaF2 A
SORbhIEEE L THRETH D Z ENg0noT
Wb, 1o T, REWEFEER XA FvESR
EFEATEROREINITE > TR, 72,
FEAEDOHRFBERD N RF¥ v v 7L, 5
e VUFTHY, ¥A4Y¥EL KEDMETH

CK—19 (d:m)

BT BN RARERGEN/NE L, EFLICx
THMEEE LTRSS Z&RLWD &
MONo>TND, ZORREEFE 2T, 8k
FBIKRL BEBFHEEBRO OOME R THED 5,
B WA BN AL REAS Yy VA
DO BEREFESCERMCE/RENO XY VT
FEEEHIEME O FFEZ A, HICERDE N Z
VUAL DWRIE - EFEN D X U T D
A= AL E AT D,

(2) MEZEAFEARA 1 NEEES

FZEREE DI, AR KIERE
BICEOERIL7ZZA L N/ & A YvE R
BEEERRALIEERDR N7 oA X OEME
IR TS TR L TWnWb, AIN/ZA
YEY FAEICEETHELF Y VT OATD
= ALEMAT L LR FETHIELT D,

N L S Ve e N VAN LR s Sl N
LUVE - MBI SUEERE - BRREMEA BRI SR
(B, HF) Z#sempEzE L, /2777
0Y—fhAE AT — gy () e
FH e LI F — o a4 5,

4. MR
MITN—TRHBE L CEEA YRR

JAIN ~T o #EETERDE T P A% (F

ET) O pAUREF ¥ X0, KFE - T T

ST LB Z A YE Y FREDKZK

ORI LD Z EEHALNI Lz, 2B

BHEBATY—NEAYELRFNT DR H

DORFICEE) LT, BEARRICIZLL T Om Y £

Lounb,

(1) JR-EHERERIC L0 /ERLL 72 HfO, 2%
— MBI W MOS BIA A Y| R
FETOBERICHD TR LI,

(2) JRFEHEREE T V2 (ML) BLUNA
Ny B TIEE R ERERN 72D 2
Rk — N E A YE L RFET
DTN WD TREEh LT=,

(3) FET BLOMEHIIA "= F =Bk D
XA YT iR OBRRICES L
7= (M1 .

K1. s fEFAvYERIC

(4) AT FIAIN ~T 05T FET 15
T OGRS S fRAT 7> S 78 L 7= p Al si
T v RIS & J & LT AIN B



Faa?ﬁﬂ%@r—j LB & ER L FET &

MEREAL STz, TEICREFEEEICBHR LT
Hf02 B L LaAlOs/ALOs/ &% A &
K FET Z@tEiefb LT, L0 @mifE=R
etk — b FET Z#B% L7-, &8
# (high-k) #afiis X O EHEE % 3
BT HEEbITHMET— NIXAPE
v REBRE T P2 ZMISFET) D
BRI Th L7z,

(5) HEEESR 13 2 ZrOo/AlOs f /23575
EHEELZ S — NFEREERH WD Z &
2LV, 4pm 7 — PRIZEBWTHERE
FE N7 VA EREST (K225
),

(6) WEAEERFR LTI-—m N AA L R () —
< 4 7) B LaAlOs/Al:0s % #afx s —
MEBICHWE=X A YE R FET = H
WT, R ERB XA TERRY Y
J A v R—ZEIEORIEICR Y LTz, &
A YEY FEMBIEHAB~OE 4%
Lz (K2zM),

(1) mFERS— MERZ Wiz s —
MU A YEY RERIRFNT TR
2 (MISFET) O EE/LEEE— K ThH D

)=~ U/ F 7RI L, F
T RT UV AFRBEB I OEREER
PEF L OGS & fEHT 2> & MIS FUmic
BUEMERENEETHDL Z &N
*Ulﬁ L. XU—} 7/?/150)an e
RIFDZENREE o T,

®) mHEERS— ¥ A YEL K MISFET
D) =<V FTHBEORA T =X
LEMGEIA LTz, RIS ) —~ U 4 7 ik
oK A v R FET 2R84 2858
%mﬁbtoit\mwﬁ4%%/Fm
T uEA FET (2B 2 84 A O
EYEBIEE R L FET etk Blopeh L
7

T T T T
F O NIMSERR{E(4~30umF L&)

NTT[{Q’W

mg i, bt eeieda ettt b b R e R |

1 8 BX R ]

ALD
. HfO,/HfO, 9

10 LaAID,/ALO,
« 8

o
o

FETRAER (mA/mm)
o

1 PR U AN R U U S N—— —

5 6 7 8 9 10 11 12 13 14
F—rRBAHHOLHEEE

2. ¥ EN=Z A ¥ES N FET DX
Bt & 7 — FEBEERMEOLFEEROH
o

5. ERRKRIE

(MEsEmST) (BF2 544)
J. Liu, H. Oosato, X. Wang, L. Meiyong, Y.

2)

3)

4)

5)

6)

7)

8)

9)

10)

Koide: “Design and fabrication of
high-performance diamond triple-gate
field-effect transistors” SCIENTIFIC

REPORTS, 6[34757] (2016) 34757-1 DOI:
10.1038/srep34757, At H
J. Liu, L. Meiyong, M. Imura, Y. Koide:
“High-k ZrO2/A1203 bilayer on hydrogenated
diamond: band configuration breakdown field
and electrical properties of field-effect
transistors” J. Appl. Phys. 120[12] (2016)
124504-1 DOI: 10.1063/ 1.4962851, # it
Jing Zhao, J. Liu, S. Liwen, L. Meiyong,
David Coathup, M. Imura, BG Shi, Changzhi
Gu, Y. Koide, Haitao Ye: “Assembly of a
high-dielectric constant thin TiOx layer
directly on H-terminated semiconductor
diamond” Appl. Phys. Lett. 108[1] (2016)
012105-1 DOL: 10.1063/ 14939650, ##ifT
R. Banal, M. Imura, J. Liu, Y. Koide:
“Structural properties and transfer
characteristics of sputter deposition AIN and
atomic layer deposition AI203 bilayer gate
materials for H-terminated diamond field effect
transistors” J. Appl. Phys. 120 (2016)
115307-1 DOI:10.1063/1.4962854, A #if
Ryan G. Banal, Masataka Imura, Daiju Tsuya,
Hideo Iwai, Yasuo Koide: ‘“Nanometer-thin
ALD-AI203 for the improvement of structural
quality of AIN grown on sapphire substrate by
MOVPE,” Phys. Status Solidi A, 1-8 (2016),
DOI 10.1002/pssa.201600727. , A #t
J. Liu, L. Meiyong, M. Imura, E. Watanabe, H.
Oosato, Y. Koide: “Electrical properties of
atomic layer deposited HfO2/A1203 multilayer
on diamond” Diam. Relat. Mat. 54 (2015)
55-58 DOI: 10.1016/ j.diamond. 2014.10.004,
At
J. Liu, L. Meiyong, M. Imura, T. Matsumoto,
N. Shibata, Y. Ikuhara, Y. Koide: “Control of
normally on/off characteristics in hydrogenated
diamond metal-insulator- semiconductor
field-effect transistors” J. Appl. Phys. 118[11]
(2015) 115704-1 DOI:10.1063/ 1.4930294, %t
Bl
M. Y. Liao, J. Liu, S. Liwen, D. Caatchup, JL
Li, M. Imura, Y. Koide, HT Ye: “Impedance
analysis of Al203/H-terminated diamond
metal-oxide-semiconductor structures” Appl.
Phys.  Lett. 106[8] (2015) 083506-1
DOI:10.1063/ 14913597, ##if
R. Banal, M. Imura, Y. Koide: “Influence of
surface structure of (0001) sapphire substrate
on the elimination of small-angle grain
boundary in AIN epilayer” AIP ADVANCES
5[9 ] (2015) 097143-1 DOI:10.1063/ 1.4931159,
ﬁTIS
J. Liu, L. Meiyong, M. Imura, E. Watanabe, H.
Oosato, Y. Koide: “Diamond field effect
transistors with a high-dielectric constant
Ta205 as gate material” J. Phys. D-Appl. Phys.




11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

47[18] (2014) 245102-1
DOI:10.1088/0022-3727/47/24/245102, % &t
H

J. Liu, L. Meiyong, M. Imura, E. Watanabe, H.
Oosato, Y. Koide: “Diamond logic inverter
with enhance- ment-mode metal-insulator-
semiconductor field effect transistor” Appl.
Phys. Lett. 105[8] (2014) 082110-1
DOI:10.1063/1.4894291, &t H

A. Fiori, T. Teraji, Y. Koide: “Diamond
Schottky diodes with ideality factors close to
1” Appl. Phys. Lett. 105[13] (2014) 133515-1
DOI:10.1063/1.4897315, & FiA

J. Liu, L. Meiyong, M. Imura, A. Tanaka, H.
Iwai, Y. Koide: “Low on-resistance diamond
field effect transistor with high-k ZrO2 as
dielectric” SCIENTIFIC REPORTS 4[6395]
(2014) 6395-1 DOI:10.1038/srep06395, 2wt

M. Liao, M Toda, S. Liwen, S. Hishita, S
Tanaka, Y. Koide: “Energy dissipation in
micron- and submicron-thick single crystal
diamond” Appl. Phys. Lett. 105 (2014)
251904-1 DOI:10.1063/1.4904990, A #tf
M. Liao, Y. Koide, S. Liwen: “Nano-
structured Wide-bandgap Semiconductors for
Ultraviolet Detection” Austin Journal of
Nanomedicine & Nanotechnology 2[5] (2014)
1029-1, A5t

S. Yamazaki, E. Gheeraert, Y. Koide: "Doping
and interface of homoepitaxial diamond for
electroc applications," MRS Bulletiin, vol. 39,
499 (2014). , &t H

A. Fiori, T. Teraji, Y. Koide: “Behaviour of
WC/p-diamond Schottky Diode Properties at
Elevated Temperature” Hasselt Diamond
Workshop 2014 SBDD XIX Phys. Status
Solidi A 211[10] (2014) 2363-2366
DOI:10.1002/pssa.201431216, e

J. LIU, L. Meiyong, M. Imura, H. Oosato, E.
Watanabe, Y. Koide: “Electrical
characteristics of  hydrogen-terminated
diamond metal-oxide-semiconductor  with
atomic layer deposited HfO2 as gate die”
Appl. Phys. Lett. 102[112910] (2013)
112910-1 DOI:10.1063/1.4798289, & #iAT

J. LIU, L. Meiyong, C. Shaoheng, M. Imura,
Y. Koide: “Interfacial chemical bonding state
and band alignment of
CaF2/hydrogen-terminated diamond
heterojunction” J. Appl. Phys. 113[12] (2013)
123706-1 DOI:10.1063/1.4798366 , #HifT
M. Imura, Ujjal Gautam, K. Nakajima, Y.
Koide, Amano Hiroshi, Tsuda Kenji
“Analysis of Broken Symmetry in
Convergent-Beam Electron Diffraction along
<1120 > and <1100 > Zone-Axes of AIN for
Polarity Determination” Jpn. J. Appl. Phys
52[8] (2013) 08JE15-1
DOI:10.7567/JJAP.52.08JE15, AT

21) J. LIU, Shaoheng Cheng, L. Meiyong, M.
Imura, A. Tanaka, H. Iwai, Y. Koide:
“Interfacial electronic band alignment of
Ta205/hydrogen-terminated diamond
heterojunction determined by X-ray
photoelectron spectroscopy” Diam. Relat. Mat.
38 (2013) 24-27 DOI:10.1016/
j.diamond.2013.06.005, it

22) J. LIU, L. Meiyong, M. Imura, H. Oosato, E.
Watanabe, A. Tanaka, H. Iwai, Y. Koide:
“Interfacial band configuration and electrical
properties of LaAlO3/A1203/
hydrogenated-diamond metal-oxide-
semiconductor field effect transistors” J. Appl.
Phys. 114[8] (2013) 084108-1
DOI:10.1063/1.4819108, A #Hif

23) J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Normally-off HfO2-gated diamond field
effect transistors” Appl. Phys. Lett. 103[9]
(2013) 092905-1 DOI:10.1063/1.4820143, #&
e

24) M. Imura, S. Tsuda, T. Nagata, H. Takeda, L.
Meiyong, A. YANG, Y. Yamashita, H.
Yoshikawa, Y. Koide, K. Kobayashi,
YAMAGUCHI, KANEKO, UEMASTU, K.
Wang, ARAKI, NANISHI : “Impact of Mg
concentration on energy-band-depth profile of
Mg-doped InN epilayers analyzed by hard
X-ray photoelectron spectroscopy” Appl. Phys.
Lett. 103[16] (2013) 162110-1
DOI:10.1063/1.4826094, A Hif

Z O 1

(F=#E]) Gr1094)

1) J. Liu, L. Meiyong, M. Imura, Y. Koide :
“Recent Developments in Diamond MOSFET
Electronic Devices” ICYS Workshop FY2016,
2016/10/06-07, Yukarino-mori (K3 IR »

< 1FT)
2) BANALRyan, & F&, LIU Jiangwei,
MeivongLiao, /) HH B & : “Electrical

properties of H-terminated diamond field
effect transistors with AIN gate material
sputter-deposited under Ar+N2 atmosphere”
The 77th JSAP Autumn Meeting 2016,
2016/09/13-16, TOKI MESSE (18 I « #1i8
i)

3) R. Banal, M. Imura, J. Liu, L. Meiyong,
Y.Koide : “Sputter deposition AIN and atomic
layer deposition AI203 as bilayer gate
materials for Hterminated diamond field
effect transistors” International Conference on
Diamond and Carbon Materials 2016,
2016/09/04-08, Montpellier (France)

4) J. LIU, L. Meiyong, M. Imura, R. Banal, Y.
Koide : “High-k TiO2 on Diamond for
Electronic Devices: Capacitor Field-effect
Transistor and Logic Inverter” The 10th
International Conference on New Diamond
and Nano Carbons, 2016/05/22-26, Xi'an




5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

(China)

M. Liao, M Toda, S. Liwen, S. Hishita, M.
Imura, S Tanaka, Y. Koide : “Single Crystal
Diamond Micromechanical and
Nanomechanical Resonators” The 10th
International Conference on New Diamond
and Nano Carbon, 2016/05/22-26, Xi'an
(China)

BANALRyan, B+ FE, /b H R
“Structural quality of AIN epilayer grown on
atomic layer deposition (ALD)-AI203/
sapphire substrate” The Japan Society of
Applied Physics Spring Meeting 2016,
2016/03/19-22, Tokyo Inst.of Tech. (H AL
#B - B EBX)

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Enhancement mode hydrogenated diamond
MISFETs” MANA International Symposium
2016, 2016/03/09-11, Epochal Tsukuba (7K
R s R 4D

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“High-k oxide gated diamond field effect
transistor”  WCSM-2016, 2016/03/04-06,
Singapore (Singapore)

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Fabrication of Normally Off Diamond
Metal-insulator- semiconductor field-effect
transistors” ICYS Workshop 2016,
2016/01/20-22, Karuizawa Prince Hotel West
(R BP IR - R

Y. Koide : “Diamond MOSFETs with high-k
gate oxides” 2015 MRS Fall Meeting,
2015/11/30-2015/12/03, Boston (USA)
M.Y.Liao, J. Liu, S. Liwen, D. Coatchup, JL
Li, M. Imura, Y. Koide, H. Ye : “Impedance
Analysis of Hydrogen-Terminated Diamond
MOS Structure” 2015 MRS Fall Meeting,
2015/11/30 - 2015/12/03, Boston (USA)
BANAL Ryan, JAPFF, LIU Jiangwei,/)y
HHER: “ALD- AI203/SD-AIN as Bilayer
Gate Material for Diamond FET” The Japan
Society of Applied Physics Autumn Meeting
2015, 2015/09/13-16, Nagoya Congress
Center (ZHNIL - £ AT E )

Y. Koide, M. Imura, J. Liu, L. Meiyong, R.
Banal, M. Takao, S. Naoya, I. Yuichi : “Hole
channel formation mechanism in
AlN/diamond heterojunction and high-k
oxide gate diamond FETs” ICDCM 2015,
2015/09/06-12, Bad Homburg (Germany)
A.J-Y. Fiori, T. Teraji, Y. Koide : “Oxycarbide
Formation for Ideal and Thermally Stable
Diamond Schottky-barrier Diodes” 3rd -
French-Japanese workshop on diamond
power devices, 2015/07/07-10, Nimes
(France)

Y. Koide : “H-Diamond MOSFETs with
high-k oxide gate” the 3rd French-Japanese
Workshop  “Diamond power devices”,
2015/07/07-10, Nimes (France)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

Y. Koide “E and D-modes Diamond
MOSFETs” OMNT  Diamond 2015,
2015/07/06, Grenoble (France)

Y. Koide : “III-Nitride and Diamond Devices”
SCDE 2015, 2015/06/12-14, Xi'an (China)

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Hydrogenated- diamond MISFET logic
inverter” 9th International Conference on
New Diamond and Nano Carbons,
2015/05/24-28, Shizuoka GRANSHIP, (¥ /i
W i TiT)

L. Meiyong, J. Liu, S. Liwen, D. Coatchup,
JL Li, M H. Ye, Y. Koide

. Imura,
“Impedance Spectroscopy of Diamond MOS
Structure” the 9th International Conference
on New Diamonds and Nano Carbon,
2015/05/24-28, Shizuoka GRANSHIP, (¥ /i
WL - ] 7f7)

Y. Koide : “High-k oxide gate Diamond
FETs” 2015 MRS Spring Meeting &
Exhibition, 2015/04/06-10, SanFrancisco,
(USA)

Y. Koide, J. Liu, M. Imura, L. Meiyong :
“Diamond FETs using heterojunction and
high-k  dielectrics”  ISPlasma2015  /
IC-PLANTS2015, 2015/03/26-31, Nagoya
Univ. (1R - 4 dr )

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Atomic Layer Deposited High-k Insulators
on Hydrogenated- diamond for Field Effect
Transistors” MANA International Symposium
2015, 2015/03/11-13, Epochal Tsukuba (73
B o )

BANAL Ryan, JF A [, /b H K
“Elimination of samll-angle grain boundary in
AIN grown on sapphire substrate” The Japan
Society of Applied Physics Spring Meeting
2015, 2015/03/11-14, Tokai Univ. (#1431
231

J. LIU, L. Meiyong, M. Imura, Y. Koide:
“Diamond Ring Oscillator” ICYS Workshop
2015, 2015/01/20-22, Hotel Grandeco (& k&
W - AR TRAT)

A. Fiori, T. Teraji, Y. Koide : “Thermally
Stable p-Diamond Schottky Barrier Diodes at
600 K” 2014 MRS Fall Meeting & Exhibit,
2014/11/30 - 2014/12/05, Boston (USA)

Y. Koide : “Diamond Electronic Devices for
Future Application” APMC2014,
2014/11/04-7, Sendai International Center (‘&
Wb - Al TH)

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Atomic Layer Deposited HfO2/A1203
Multi-nano-layer on Diamond for Field Effect
Transistor” The 4th Annual World Congress
of Nano-S&T, 2014/10/29-31, Qingdao
(China)

Y. Koide, J. Liu, M. Imura, L. Meiyong :
“Diamond FETs using heterojunction and
high-k dielectrics” EuMIC2014,




29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

2014/10/06-07, Rome (Italy)

AlexandreFiori, S M2, /NHEX
“WC/p-diamond interface reaction at 600 K
for stable diodes” The 75th JSAP Autumn
Meeting 2014, 2014/09/17-20, Hokkaido
Univ. (AtifEiE - FLIR )

A. Fiori, T. Teraji, Y. Koide
“Schottky-Barrier ~Inhomo- geneities in
WC/p-diamond at High Temperature” Solid

State  Devices and Materials 2014,
2014/09/08-11, Epochal Tsukuba (K3 - >
<IE)

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“High-k/hydrogenated-  diamond  metal-
insulator-semiconductor field effect
transistors ~ fabrication” Inter- national
Conference on Diamond and Carbon
Materials, 2014/09/07-11, Madrid (Spain)

Y. Koide : “Diamond FETs with high-k oxide
gate dielectrics” International Conference on
Diamond and Carbon Materials 2014,
2014/09/07-11, Madrid (Spain)

J. LIU, L. Meiyong, M. Imura, Y. Koide:
“HfO2 on hydro- genated-diamond for field
effect transistors” IUMRS-ICA 2014,
2014/08/24-30, Fukuoka Univ. (] 5 « 1 [if]
[iD)

Y. Koide : “Diamond Field Effect Transistors
with high-k gate insulator” International
Materials ~ Research ~ Congress 2014,
2014/08/17-21, Cancun (Mexico)

J. LIU, L. Meiyong, M. Imura, Y.Koide :
“Diamond metal-insulator-semiconductor
field effect transistor logic inverters” 2014
International Symposium on Single Crystal
Diamond Electroni, 2014/06/12-17, Xi'an
(China)

Y. Koide : “Diamond Electronic and Photonic
Devices” 2014 International Symposium on
Single Crystal Diamond Electroni,
2014/06/12-16, Xi'an (China)

Y. Koide, J. LIU, L. Meiyong, M. Imura, H.
Oosato, E. Watanabe : “Frequency dispersion
properties at A1203 and HfO2/H- terminated
diamond interfaces” New Diamond and Nano
Carbons  Conference  (NDNC  2014),
2014/05/26-28, Chicago (USA)

J. LIU, L. Meiyong, M. Imura, Y. Koide :
“Fabrication of low on-resistance diamond
field effect transistors” New Diamond and
Nano Carbons Conference (NDNC 2014),
2014/05/24-29, Chicago (USA)

J. LIU, L. Meiyong, M. Imura, H. Oosato, E.
Watanabe, Y. Koide : “Electrical properties of
atomic  layer  deposited  HfO2/A1203
multilayer on diamond” New Diamond and
Nano Carbons Conference (NDNC 2014),
2014/05/24-29, Chicago (USA)

Y. Koide : “Diamond devices -Deep UV
detector heterojunction FET and MEMS

41)

switches” Asia Nano Forum Summit Young
Scientist Program (ANFYSP) Workshop,
2014/01/23, AIST (KSR + > < I1X)

Y. Koide : “Materials and Devices Research
in NIMS” Fraunhofer Institute for Applied
Physics Meeting., 2013/11/11-14, Freiburg
(Germany)

Z D 6 81
(K& (G344

1)

2)

3)

“Doping and interface of homoepitaxial
diamond for electronic applications,”
S. Yamazaki, E. Gheeraert, and Y. Koide,
MRS Bullteins, vol. 39, 499 (2014).

(A FEY REAWI BTN A
O] AR, B S, R
e, A~—F7 v R%EE F2k H
5%, p. 224-229, 2 0 1 3.

[AIN/ZA YT F~NTuHEAFE
TEMEMS AA vF ] /A R, B
Wi, HAT R, SEHETES RS
RE, B1 9%, 3B, 201 34

Ak,

(PE SR PEME)
OtRP (B 1)

%
p

) —~ ) —F 7RG T D KF S
YEL FMI SFETORESE

FEPAR BT, INHEER, U v A A A T,
HAPERE, FASTPER, Semiask, AJkE—
MERIFE - [ESCARZERASEIE AE - MOEHITFERE

ik

TEAE - AR

F5 - HiEE 2015-174571
HEEAEH A : 201649 H4 H
EWNA DR« [EHN

(£ D)
A==
http://yankoide. blue. coocan. jp/

6

. TR

(1) AFZEARERA

/M BESR (KOIDE YASUO)
%%gﬁﬂﬁ%%%-&%%%-i%%ﬁ-
0

WFgeE 5 1 70195650

(2) WFFEs5 14

%2 HEEE (LIAO MEYONG)
W - BOBHIFZERERE - BRBEIE BT EHIE 7R L
Mo BRI R

FgeE 35 1 70528950

HAF fFFE (IMURA MASATAKA)

W - MOBHIT TR REAS - FSREMEAS BHUE T L
Mo TR A

FgeE 35 - 80465971

(3) HHETTEA

A KA (TSUYA DAIJU)

W'« BARHIFTCREA - BT BR % - AR
FIOTI ) aP—EAT—a s T
o=

WFgeE 5 1 10469760



