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R FFA0.77Tnm)I2 B FILEEREL, ZORENFEFITENTLD, 2HVSIRL T T
OOVDH TORMBN— T ZIEK T HT2DITIE, X AT EURKE TR ORFPR — o 7035
BT L0, MM T 20BN DD, 22T, /Y R—T XA EREKRIZBIT DM - K
Fasmilis, £ LT VR —E o 7 K0 NEA CODERYER—E 7O A2 5 LD
2, (00D HEEAIDE TORMP R — > 7 OIELHE N E T EIZIEW, (00D R —E 7 50
ERFHT LTI LT, [24-26]

Vo BEIAENDZ EH2IRA T EBIHHEICIVERL, /U EE AT 52801, ACK %
WA= VA EEIZ LV BN LT, [24] BRUBEREIL, ZETHEIILTVD11)
YR =7 A AR RERE— L VR = BRI i SN2 E I LD U N s
WANEL TWAZEE MR LT, [24-26] F7-. A— VA RRIE L. WEM B2 O ok
0, V7BAF =y 7%ATV, BEMEEET,

Tl DOBIENT )~ VA —T VX L% W8 TS Z | R i O M LOWE sa ko
S XSS B AR BT (RHEED) 4 V=, [l 82— Bt ik R 26 11 2300 1) [ T



BHZEETEZRL . IO L H 72 R THDHIEN D -T2, £z, FEaPEO TR, XA,
Raman, %1/ —RAIR B RAREREEZ RN TAToT0, 777 7 ANREDIEX AV EU R 57708
IFBEI T, e B ek it 2 A 52 LA MERR LT, S5IC, HIEEE 13KIZ T, YR
— LD HEEhE TR e B 7,

4.1 Vo R—E U7 DA RREA:

00D TOVR—E 7 &b a it 35 LT, &l IS BI AR - 7 DIED
WA T DV NS, 223.3.212, I bl D\ R —e 7 O ER LU,
ZOREAL L= ARG VT, (00D EHBIOUIDEICY A YT RERE A KRL., O
DA F DY FEZSIMS KO P E L7 R 2 £K333ICRLTE, WDEEKDOEE .
~2X108em R E DYV A EIAFILD A, (00D E TOV SR, SIMSHEHT D HH I DL
T, ZTOMOARH, RoLERICEHLTH, FARICHRHRELL T E72d, ZoXoiz(111)
I CHaE{ L SN R = 7 R ClE, VYV RFICRL T A0 D mIciZEA ETVIAEN
RNZEDDOND, BT, LD E DR CHIRE A —EID) T, VR EE T Z2m<L T, (001)
FZBIT DR = Z XM TERD o7, ZOIHIZ, (00D (11Dl TIX AR — 7
BhERIZREL BB, 11 DEICE DR REO A RS2 R+ B DD,

Surface Orientation : (112) Surface Impurity Concentration [cm™]
Substrate Temperature : 900 °C Orientation P B N
CH,/H,Ratio :  0.05%
PH,/CH,Ratio : 500 ppm (111) ~2x108  ~1x<10 ~2>10Y
GasPressure :  25Torr (002) <2x<10%  <2x10%  <1x<10Y
Microwave Power : 750 W
i #3.3.3: (IIDHE OV =7 i
#3.3.2: (I1DHE TOIVR—E 7D GHEROCTAERLE (00)EBEWY
BE 9% focal B R AR 1 (LD - DCVDZ A& R i
B END RN P E

AW TIL, pRHIEH OB BN = 7V OFERESZITEBGEEIZEH LT, R EIA
HERMEINHI DT 207236 | ARG EREL ., £3.3.4UTRLIEV VR —E 7 OH
St A R U, [24-26] ZD5EE3£3.3.40(1 1 DE TOVR—E 7 O F/2E L, KFEIZ
RE % A% P (CH,/IH,) . 38 X OAZ KT 5548 OV 12 (PH,)/[CH, ) T A,
([CH,J/[H, DT 106%, [PH,]/[CH,JHT100

Surface Orientation : 001 o . N ; -
Substrate Temperature : 9(0002: frelic, N ito\/y kb\j%ﬁ“fﬁ »h
PH,/CH, Ratio 50% ZLFEBADEZUNIETHY, (00D E
Gas Pressure ° 25 Torr TOVR = 7 DREETH -T2 E0MA 2
Microwave Power : 750 W Do

#3.3.4: (001)HE TOUR—Ev 7 O fc il il 4 1 #3.3.4DKMETH KLU0 YR —
THEAYEUREERIZ 205 TAKLE
(L1 DIECTOSIMSIZE D R 7 27 7 A /% [X3.3. 11T $, (00D HiF KO Difi 12V 135
NTEESF ~NEIEE — ICEBDIA TN TRY , ZOFEPREIT~2X 10%em PR EL AL O D, 7R
UHERLERICHL T MED I T TIURL L THD, T DM, & B ROTFHBS, Fe,
Mo, CuZa&)id, MHIREELLT Th vz, REREWIKFERE THD, (00D F—7 IS
I3, KFEDL RIS TS, ZHEKFIT R RERF (I HIL TR0, I Ok S i
ELTHL UDEDOZNER UL, 8y 7 7 TU R~V ThHEHIEIL TS,



VU EDIA B h A LA OV A FE kB EAR R o ¥ EE((P]/[CD)/([PH,]/[CH D ET
Al FORVIALZENZRIFTO0D)HEIZIBUNT~0.02%FL L RS His, (111D OB IA =T
~2%FREETHY . (001)[H DY RDIMNTEEE /NI, FEFE W EO SR EIN TV,

4.2 nBUREMEORER
(001) P-doped Diamond Film Ib Sub.

rlozo T FIIHIRTRIAETERLIZO0DE VR =74
£ A Y EUROBELFEL, B— VR E IC L 0RT
2107 hydrogen 1 L7, [24-26] [3.3.12024%, SURAZR(001)E Y
2 o8l : R—TFA¥ B RPDIFENTF Y Y I FE DR
s AR LT, BEELT, A1DEYF— 7y
S 1oL | AY RO/ RBFERHCE T, Wbt eb o
c nitrogen 13~2 X 10" em™ 2 BE L4 2 Tl D, AT ORI
ST R T\ T, ZEL T A DAL, ) il
0o 1 2 3 4 5 FETREIREE O _E57-& LB IR ERYICEEnL Y
Depth [um] VR LB AU NEE RN EL TOHLHINTES,
ZORE R IR TRy e 7T LA RITIEIE

(111) P-doped Diamond Film b Sub. ,ﬂﬂﬁf%éo

10% ———

XU R RE SV BT A B Hh AR I D S Bk

[HEN

o
=
©

e

= hydrogen T RIS THT 4T 4TI > TR ONAHIE
S . (001U T~50%E AL DIV, ZOTEI,
© 107 Fpnosphorus i VRl do TERENIZ R YT D573, Hifl
S .17 KWaeT 787 H LOFHFREAICIOHEPL TNDH ez
<10 i ERLTWD, ZofER, MDEY R —7ETHESL
S ;s (b) MM AR TR <, kO HIA SRS

10 L
0 1 2 3 4 nTVA,
Depth [um]

3.3.11: % 3.3.4 OE&MTEARKLZ001) — 5, EIRBE AL, 00D)mEBI A1) M

i OV =F AT R(ERDER  (2~350em?V s TR E OE NS TVWA[24], (001)

332 DRI CEMULAIDE OV = gy 0 47 0 L R ORI, (11D E S

72 PR RCTROSINS (SROTHITE it 00 | ISR URE GO T

’ HZEND, (00D)HE YR —7 1Y A ¥ E R OMiE K

Wado BV N A1, (LTDEOZADEY , BRASEIT R L CEAVRESL TR AR

2L TWD, B2 REEIZE->T, (00D E DOELRRFEEL, A1DEDOZNEEE T 5 La 1]
FFL TS,

[X13.3.13121%., BENE ORERFMEE T, [24-26] SR ITOEX X, T8+ /0 8ELO
HE T EVEEDTRERDNT /2D | A AL LT AR HGEL O R D X ERIIZ /R0 DD H 2 L%
IRIBL TV, W12, ERMERORERIFIEIL, THED R/ D, 2O\ TRk 7 iR FE R AT
PRI DY R =7, [23] AL R—7, [27] ZLTRRIDY A YER[28] 728 ThH#RE
SN TVDD, FEZREGELISRE I CO W TS SN TRV, U ¥ O BLELISEHRE 2 B 42
72O, BRDMH DB THD,



Temperature [K]

1&000 700 500 400 300
& 10 L ' T ' 500
e i L
S g % 1 300} f®8go00, .
< N o“3‘0 0 4 A Coo T u~T
o [ A, ~o A o
i) Ba, 2o, = 200 A %o
g 1014 * ‘A\Q o ] NE AAAA OOOo N
o B a 1 <100 | fa, % e
% 1012 el o - 12 AAAAOOO ]
Q 1010V Tale] g 50 R ]
2 4 (001) P-doped Diamond = 30 | 4 (001) P-doped Diamond o
S [ ° (111) P-doped Diamond b © (111) P-doped Diamond
O 108 L 1 L 1 L 1 L 1 L 20 R L L L L L L
1.0 15 2.0 25 3.0 3.5 250 300 400 500 700 1000
1000/T [K™] Temperature [K]
X3.3.12 :Fx U7 IR EORERFNE X3.3.13: &) D K 7%

A=V RERELD, FV R —E 7RIV A RSN Z00D)Em) R —7 X AT EVRDORE
BEER, U R — BB SN2 E T IC ANV MG ECTHAZ L E ST LT, $7-. 2
NEONEUREZ 7R HE R, WM EHF I IC CO/aATF 2o 7 24T 0 FE RO BB -5
PEZERERL TD,

10—

I P-BE1o
— 0-8 — ]
S L
(0]
= 0.6 i
2
S 0.4 4
E P-BE, o
- FE P-BE
1 0.2 . FEro 1
O P BEr0 P-BETa

0 1 1 I 1 1
5 5.1 5.2 5.3 5.4

Photon Energy [eV]
X3.3.14 13KIZTHIELIZA Y —RAIF B ARRT ML

[X3.3. 141X I3KICTRIE L= Y — R I Ak a3, AN R iR 5O
R T 5T v — T RAXRI IR TS, (MDY R —7 TSI D Rimd Jih
ELFFE AR I E—FLTEY, [29] (00D F—7 DB B R 112K 25 03
BLISHCWDZEN G D, XA VELRIIFBGER HERTHY BT+ /0 2/ LTR D
FTHHI L2 D, A= ITOT 4 /v 2 LT25.19eVO Y v RN 7 5 56 THY . DA,
TA(5.25eV), LO(5.17eV), TODOL 7V 71(5.03eV)E[FETXD,

5.27eVOY—7 13 H H T T3 IR DL DO THDHI IFEAE DFHE 723 A XN T
BV, H HEIE 7GR X HE B 7RI 550, T g X 2OV o7 R
1o EVEBIHIESNAZ LSRR SLEN R B I CHAZENRFT 503D, BT, VDR
ik EABLIS LD Z e G Hallh R E FRIERIZ, Vo SR — LTV TWD T EDRIEAL
L%, ZDOIITERMIB L OSEFEMIIRNT T1E2 AT, (00D E X A FE 2 R Y-8 RIZEB VT



VR —E N AU E I N BB S TN D D E A HERR LT,

ZOAth, (00DE VR —E > 71k Don A A7 E LRIV T, B EE. RHEED#, X
RD, RamanZy YeRIENHFHM ATV, R DGR EH TH AL, RIF7efG a2 8
Moy Iolz, RIPZBMBEDRHNLIESNTWDLR, ZRNETHELNTWAULDEY R —7 D
BEPEL BT 2 B3, el BAF 7R T o7z, WD E s EIC LD, (00D Y R —7 5D
BEPERNLL DI DOFNEEE TEHEEZ TD,

(2) WHFERCROA RIS DA

ATy =7 MO TH D 5 E Rhite 12 F]H L7 28878 (235nm) 58 Y 58 1o A MEE 1B
HEFR UG EMmE R E . F AT TR TULOEMRI R WHT R N8R T S AAD LB
L AN LD AR DRI LA AL B L7205, AIE CTHIR 72X, XAV EVRICE
WTp BUTIRROLHY, N DHNTEH BEZRL OGO TOBA, n BUIFRRITEET T, AL
B RS TREEE XL, K7 a2 7 MNZEVRED Uz n B3V R — 72 KD Al feL 2~ 7281
TEIZBWTEH, RIETHREEEDELN TODEIEIE 2720,

pn BEAEHWTERIMIE N HE T O T NSARRREIL, n 8RS OREREE, 720 NS E R
EOHEMIRPUCHARSNL TLUEV, XAV TR OZEMmA R MEREZ H LN TORWOREIR TH
B ZOUTRIMZFTAE L . HAEA~ENESEDI21E, n LAY e R EE RO LA B 15
LR =7 Eiffiom b, S5 ARG —Iv 7 8A DB LW o 72T S 2~ S
FHANTOWESLIN VT2 D,

n X AYEROBEIESRIIE, SRR A 36 L O K o D ZeRrHERR . Fi2ixs v
n—RF—OAIHNZE T OIS, FHlovu—RF—0gIHIL, XA VYECRDEORELE N ZE e,
FERROFREE CTH D, Co—doping IERT AR —E U 7GR MR FIELIRESNTODE, R
MR — T Z2OLONRRETHLZ AYELRIZHEIGT DO M R Th A, RIEITHIL
TRV RICHE KL T BB E I OR AN BUR DO n BN — B 7 HFSEIC BV TR ET
bHb,

n R E ORI NFEB 3L, pn A FEFDOEHEELEEZ RIBIERB 52818 T,
RN N R OTREER 72 R LD 5,

BN
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3. 4 I TEAfr & S AR —=2AOFHI B OMESL  (FEFMT, ALRT V—T)
(DWFFEFE RN B OVR
1 it A

ATV bOREHFTIX, EEORNT SAATIREG IKEE CRBERL IR ELHE
A D7-0120%, it 727/ AR—=RZHATIADDMBLNHHEE 2 D7D\ ITA eI T
HAEBEFEL T, T/ ANR—RET NAADOHPIHEE T HILEE 2 T, 2R RFCOSFERNIZ A
Y E R OB TEAIZZ R A TIEV R o720, 7ay 7MY =ic B
DI LA/ _RET DL~V O LA E X A Y E R CHENL T &2 B LT,
Fo, FIART =V DAR—=ADT NAAEE &GN T 58 E LT X APV REe4 R R i DR
F LV OREIE RN A O E LT m T i TEM IZL D5 E 1T 572,

2 KRBT IRy F U NI EDE AT RFEDJR AL~V DAL,

BRI EAROPSANIN T2 R 92 EC, 8RR O I EE 2 R CThD, Aifi3. 2
THE LI, AV EROGEEFEG ST, IR CH, R EE -4 7 (00 1) A Tl
FL LTI H A Y B RN LND, [1] EA 7 R IR 22 5 W Y &
TERED LN EHNHZ a2 LTS, [2] ZOBSBAFHMITTHNTHDLE, EWA 7 ATkt
THKBT TAY Ty T T ONFNEERBEHEZRTEL TWAZENGD XA VERERD
FKEFHALDFEEL T, KEF Iy F L IR OOHF R T IETHHLI LA R T ENTX
7o LT ARG TIZ, KBTS TR~z F LU LD REIGRED A7 AIKIENEIZSW T,
ATETR 72K CH, S B R LD P H L L & b B TR LI /s Ak~ D, [3]

FERTIT 2T KRFT T A~ DS SAFIL, FMARE 800°C, J£7) 25Torr, v A7 v /N7 —
750W THY, b7 T X~ CVD EBIZEDF AT EVROBETE XXX /LE ST CH,
TEEE R 0% BB R ST kT 5, FEMITIZA 7 A8 0.1° ~2.9° OEIREIESREAY
E2R 1b(001)% V=, KET T A~ BETIEFIE 1 B CTHY ., KHEREDBIEITITR R A
s (AFM) &2 V=,

Ra(0.1°)=0.59nm,Ra(2.9°)=0.70nm

3.4.1: FERBIOKETTX< %O APM 4 (1 m X 1 um) [X:0.2 w m/div., Y:8nm/div.]
(@)FEH [FRETRT] ()A 7 0.1° [FREE] (0474 2.9° [REE]

3ALITKF T FA~ I RI L% O APM 827~ 3, FERORIIIA 7 AIZHEVEFE T,
AT B | L AR AW (BE 4nm THI 200nm) 09320 L5 VEH] (K9 20nm) DH a0k > THERL
ENTHEY, EROFHFEHEFI(R)IE~1nm THD (K 3.4.1 (@), ZNHDOFERIZKE T T A~
% 1 B L7 OREEREE RAE. A 7/AN0 0.1° DK 3.4.1 b)DOHE, HOEBEED
HEBIOEBAMEE N LR ATy 7 ElEsn -, £72. Rad 0.05nm LA K&
AREENTWDZENDND, — 7. A 7/AN 2.9° DK 3.4.1 DAL, FHVE WSS



KL TCWALOOEBIHESE I RE2 B ki, £-, =oF YD Lot OB TEY Ra
% 0.69nm S FEHABIIEES L TOZRWZED DD,

[T T T T T T T
e [J H, plasma etching (1h)
o O Epitaxial (0.050, 12h) 7

Mean Roughness (Ra) [nm]

0.5¢
I I
] @
P [ ) @ T
g}@l‘/ﬁ@ . 1 . 17
atomically flat 1 2 3

Misorientation angle [deg]

3.4.2: KFETTAvTyTF 7RI CH,RE S KIZIR T D47 A LM FETRSDOBMFR

3A2ITKFT TRy T U TITBITHIMA T A& RaDBRIZOWTRT, £, gD
7oK CH, IRE BRI BT DR EEEOA 7 AIKIFHEIZOWTH R P RT, KFET T~
FRUR 12 D Ra 1%, 1K CH, B E A DA ERIERIZ IS 7 A D3 K ELIR DI O THE N D)
(20 REFZEN A7 A ICHRKIFEL TWDZENDND, BT, KI1° LA TFOA 7/ 3k
TR EAT I PEEINTZN, TN O 7 A R CIIR g 2Ty A I3 B s nieh
STz, TNBKRFET TRy T U 7 ZLDRIERED FM A7 AIEAFIEIL K CH, IBEARIZ
BiFbiEREFEF I —EE Rl TD,

@ Polishing direction

8 . direction

!
! i ! !
3 steps

! [5 steps] : [17 steps] : [2steps] [_after polishing
' initial surface
- 44 steps
4nm - (23 steps : 21 steps)
(><10) ; ;
E Lstep F——] 0step = 1500 =———— 0tep == 0tep [ for ickeal surfece |
+ t

3.4.3 BRI IE 1R O RAR K EITERE OB, ARIUFAT v T e &7
ZOWBE, WL DR ARG T IEA 7 I M LB AL TS,

4] 3.4.3 |\ TR BE % D FR T REOHIX X 2R T, A7 /47230.1° OEA (), EADAT YT
BUIXIFIEFIC (72 : 23steps, A :21steps) THAHMN, 2.9° DOFE (b) ITEFEDAT Y T EITKEAR
JEU (F2 :5lsteps, 44 :13steps) S R.HIL5,

3.4.4 \IKFBTIA~Ty T L7 T AO A Z /R T, Z2TlX, =T U I AT v 7
TS T, [4] ZDOL—RT t=a sec 24720 25nm L L7T-, A7 A M 0.1° D4 t=a TiX



FERFRREDAT 7 HRIBNPAELD, t=3a TliL, EOICAT YT RI%IETHZE THMATEE IS
FJEAWEE I THEBRURNT A BT 5, —HOF7/M32.9° OGAEIELt=3a B\ T
E RS I IR L, 2 HORE BI%, X 3.4.1 O AFM 812345 B & B Ui AR T\, Lz
Do T, ZHDO— O EERFERIL, MK CH IR E A RIS DF R m O AR T I\ T, Sibict
TN T HKRFT TR~y T 7 O FENE BB EN 2 BT CODIERIBLTND,

(8 0.1 ‘
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3.4.4 KRBT FA~zoF 7T 20K

o e

Vb KRBT IRy F o 7 IZ L DRI RED A 7 AR IEIZ DWW TR/ R, K
FT IR~y F NI HFEEIEREIL, FA 7 MICRURTEL . ZORIEMEIR CH, 2 EA
FACBITHREREBRW—EA R Uz, SHIERA 7 AZEEL, AT v 7 mhbELNIc =y F
VIENLTuERAE I 2l —ar Ltk A EREERED BWSRISN b, ZRHDRER
5, RO HNEBETIUL, KR T TX~vzyF o728, R LYV TR 2
BEEIINTCWAZE, F24K CH, A R TR L~V OS2 R M 3G DA T2 D)
i D,

3 BHEMAESFXACP) IR~y T LTI LDX AV ROBHIN L

ez, XAYEVRTY 770 LU ORI T2 6 R <TI0, FEMEA K
(Inductively Coupled Plasma; ICP) D 7T X< v F 7 ¥EE % -, ICP D7 I A~ wTF
VT ORFET, B () —R) ERERR (AT R) ORI L CWDETHD, LN ->T AT
2L — AN E R Z L TR L 7 IR~ Ty F o 7T HMDRTA T 7 5 E
LT, Y —RICBWTEVEEBEEDO T FTAPERTE, B OZFNGEIMNL LT AT A&
THEINZ T T2 7 REBRIT 5 KA I TOFRRPEOIROGIN T2 EBLTX5, XA YEUR
DTyF ¥ hEL T O, V., o F o 7 AEU - AHWMERE T2 AT CF, T A% ER
—tUMNEELT,

3.4.5 |2, HAWE 0,/CF,= 98/2 scem, HAES 2 Pa, 72T F 70— 1000W, /31T A
/T — 50~200 W T T U T a{Tole A AVELRRRE O SEM B ERT, /AT ARY —(ZHK
FL Ty F o7 HORE AN K ELSE DS TNDED R DM D, LED OAREEDOERIIE,
¥ m Pl EOEWZF IS L um L FOENWTyF L IET, e R BTy F s
SMENKREL 2D, Fex 1T, =y F L TIRESHEORIKNCEUR 2L, =y F o 7 R EOFEHM:, =
F o7 BER O E M NGO ND IO, KA R T A NV 7T 4 — G-~ AT EL (SI0,,



Au 728) s 2o F U T RO FBEAL AT ABFFEICRN T, b um FREETORS THIUTHIH
PERE AV E Ny F 7 T8N Z ML LTz, [5-7]

Many pits Almost flat surface Carpet of rods

3.4.5 : WA E 0,/CF,=98/2 sccm, HAES 2 Pa, 7> TF /30— 1000W,
IRAT ZRT— 50~200 W Ty F LT 5T o7- A YELRFERD SEM 4

4 ICP 7 IR~y F L7 DI R
—IAGET A FT L (LTLM) ([ EA AT O R E—

H AT RS IO S KRR RN X, RO K& XD 3mm X 3mm F2 O/ i fE
THDHT=80  BEAED 8 R BN LD BARIE L 7 1 25 i B A &P IR A 1D 72 T vz
D, ICPIZEDEAYEL ROy T 2 7 HANOMESIIZIY | BEHRIE BT 23 205 BE D i@ i it
ERONDINToTe, ATV VN TR, EREWENTHoTe A — Iy 7 EBBOBEAE IO
BIEIZBWT, K 3.4.6 ITRLTZEI e A HEER ICP 79X~y F U TIZd > TEMRLIOFKHE
IZ TLM(Transmission Line Model) i DBz 2 — L Z I 2T 1EHIRZE L . EERZZOIFIEI
o TH— v 7 EMO LR P EZRIE LT,

30 ®eum r .
°10um  Contect length = 200um
:I: A=2uym L 20 : 1@,:]1 Cortet -
@
- ---- -|: S 10 225um
: -1 w=100um X ,3um
] ~ld £l
i i : |
g t Etching O 10
I depth (>film 2ol
— VA I thickne$) 2.
A=2um - A=2um -3.0 .
2 1 s . ,
Vo |tage (V)
(@ ®) :

3.4.6: AV HEEE R o2 TLM B S Z— HIER] : (a) 1ZEFRDOZ A ER
FMH OB T — 2 DN BRSNS . O)TREER, (QIFAL TR~ TLM
EICLD -V #E,
ZOWEFEL T, FXUTOREE 6.3X10"em™, BENE 925cm*V s &> B K—7 p FlZ A
YEURIZA—IvZ7EMEL T Ti(50nm)/Pt(50nm)/Au(150nm) & B 22K %5 UL . £ %a Ar 55
PHS T 450°C.600°C, 7T00°COBLER L 7= 3 EHZ DUV T To72, [8,9]



10 T L T T T T T T
Contact length = 200pam Contact length = 200pam
8 I masrc 102
0 600°C , i
= []
g 6 750°C ., a.g 102
g ‘ 2
X N pe G ]
z 4 ) $ 10¢
5 Rl it
iad 105 o
0 , ;‘ 1.3x10-°Q-cm?
50 T2 T /M 250 550 650 750
Spacingd (um) Annealing temperature (°C)

3.4.7: %] 3.4.6(c) @ -V FEZENGEHID TML @ spacing xF 3 HtO RS
ZNEDE U7 BVIVERE B 292 LR R H U,

3.4.6 T/RL72 600°C CEMLEEL 72 MR TO5 A TLM D4 spacing (2375 -V R L R
72— 7 Hpte 2R, ZORMEDDIX 3.4.7 TRUTZ TLM OfFENT FNEIZ K-> T, B BGLHIR
JEIZX T DA 0 7 BB L HCHUIE A R D DL, 600°CDEZ A R/INI/2Y, 1.3 X 107°Q cm?
EIEFITURDEN GO, [8,9] ZOMITERICH W p A AVYESRBIT VIV IRE
6.3 X 10"cm ™, BEIE 925cm?V s Z R 3 i) m PR BN Ch D L E B 2 H LB O i
RTIHBEEDLNRNWEAREHE R THD, ZOFERLL A VTR PE R E L TN 5
P> CWHIEILE S 2.5,

—J7. 2D TIM /_$F—% A ER LB L C, AU FRIEC el ikhiiaa kb oL, V—7
BIRDOZNETT —FDHELL , SRR LRt HHTEIT 107 Qem? DL EE7Z2D | [ 3.4.7 DfERE
F2HT LA EDOFHENHDHZEN DD >, ZOIINT, XA VELROEDOEBERHIFFELFDITITA
THEEZ WD ENIEF AN THLZENRIIL, ZDTHD ICP I TFAX~v T U T H AN
BEE B 2R RO T,

5 FAYELRHMED T ) AR— 2O FAMIZ B9 B 5
5.1 fFZED H B & KRN 2

AT — LTS i i B (BUEE) D A ¥ B RO RIS I L TOB723, 2 Th o T
ERT SARBIRMET DI LEEZ DL, PIZIET VA DR LKL 6, MRS~
IRENIE D, £ D038, ISR IR AT DB ZAE AR TH D, ik AR — A
RSB RERRLL, 7 A AMETTEDAAHEEROT, BARPRBLETHS, HF5E
DFIEBELL T, ZOMBEEMRR T 5 a2 HIELT,

B FICB 2B 7 A AT TIFF RECRERESTEY, KR O &k T A 2L
L TCHIRED DN DX AT ELRT NARATH, BRI RENFHE CTHD, XA TESRT NARE
BLOT=DIZAR R R 72, T ) A — )V CORREE I L CORERE R T D701, JR 1) fREERE
1 B - B (ARHVTEM) | = 3L — 48 K0 6 7 B8 (EELSTEM) . BLOE 1K
HERZ AT, XA NERBIOR IS B T i B TS B L0t 0 338
&SNS,

FTZDOLDNHE ERSTZBECRIEER DD, S REDA L H—T 2 A ALH FHIRE)— R
Thb, T2 T A EL SO AT BV - BRE A R EICRS EBA LY AT



TR B RO B WA 2B L CHILANT LT, 80T, A —3v7, vavh
DT B R O R RHER 5 51235 ) R R LT,

5.2 FAYEUNEED T B 1S
(a) SR RIS GBI ZE 4 S )
FI EAE T BT IR EIZRT DR R RRLT GG Z 18 Sk O 53 A &~

2o ZTORER FEDOFUTLE TEE D mWIEAHIBAL (X3.4.8) | BERGEZ i fokr D38 AL M1 T
D3 FERRODOFE - K M BE LIRWFRBE 2h D ZEAVRIRE LT,

[X3.4.8: CVD&ZAVELR 3.4.9: I E—E 72 5L RS 3.4.10: FARE—E /2 AL

IO 5 R R - (B I A& R 3 B R T O Wi BAtR & R S BE R Rk
245 S A AR 7 B TEM B 55, F-OWrE TEM {855,

ZOFERE SFEX RO A D IO RIS b 2 IR A A v — A5 & & (FIB)
Z AT EER L . SRR F 0O M & A & 0 R T M2 W TR O R LY
BB B ORERNT A 35270 o7, T ORGSR B2/ b O W 1 X30 § 0 kBRI A2 L CD T & (
[€13.4.9) . Hehr D —ER N EURZAROLDELITRWEDNHHI L FAEL D 57 AR —
ETRWEDOOEE T T VRO TH I O R ANRBIEINDZ LN b7z (K
3.4.10),

ZDZEDD, BRGNS R RLI T D 72 EL 2R DO RRIK D B2 DH D83 HY D —o%, H
RN L CODIRHERE T HaNL O T AT v 7 2R LT ilET D22 25 kT,
FZ, IS 2 A SR A AR DT /A X OSSR TIEE AL D S 3%t kg1 (CSL) KL G
BENDIE, ZOTEOITRHEAOESENME (112) T3CSLALARR 2D X 3CSLKLAD
FEAICI > TSNS LICSLAL R DS NDZ LD HIBA LI,

(b) ¥&F- R THAET D o RS G HEAL

ARG N =Y LIRED 4 BRI ORE EEER T, BT RBOFIEIZL DR DR
NX—O ERIF, X7V RRDOEFGRRENESIND, BRIZEBWOTUIKFEOTF G RK
EVDERBAITH D, LNLARRS, FATYELRIZBW IR A KGN FEELTH, ROV
F—IXFEE LR LW EZ RN L, Lt Ziud, F AP EVRIILYD SIC P RFELSL&E
WCE BT OMEICHBm THLI LN Dol ZOBBREMRIAT D012, 5 5 fRREE 1 BAMK
#5 (HRTEM) L8+ L — 4R 615 (EELS) W CTHF SR 24T o 72, ZOfE R, Z o 7
TIRVRDNFEAE T DI RIAIZIB W Tid, EELS A~ MUZET LW — 2083 BN b2 FD
B30 05 1 A OWENIZ S T2 EA LI (K 3.4.11), ZOFERESFEZ T, 29 Y
DXk SR SOV TR 1 RBRRH R A T o782 A, (110) IO A 95 3 AL 1



23, BEEET 5 (110) AN O TR 1R LT, BBIX TV TR ROBAEGEITHIZEDNR D
Mao7= (X 3.4.12),

T L T

(114) =9

|

C+A+GB

Local density of State (112)Z3

2 | i O T

285 1 . ! = ?ﬁ@; |
250 ;- ] 300 350 (eV) réﬁﬁ.B A\

3.4.11: CVD ¥ AV ELNEETOK T
KMl L DB RLX —p BRI

(EELS) A_XZ ML, B —7d o & DO UENT 3.4.12: £ 9 Bt - AUE Sobr o
e Spras WTOH 1 AR 8,

ZOFEEDWENITNDWDD o FEAITHY L TS, XA Y EVRIZBWUIZOI) 2 HEAT
FDOTHLX =R FHEBIMZ O TS, 1 HOBERERRS T X — FRAIMz 650
1, RFD  HLUEDIEF ITERWZEICH L TWDZ B X IED BN,

(o) BEARF OB FRAREY AT

SEN R DR 1% B IR EE S35 8, Bkl - 3-fold coordinated

723912, SENIALR F- DWW X TV TR 1 “C” atom
K23, Sﬁauﬁ%mﬂ}@ﬁm EERIZIX<110> 1
Fa A n OB Y TR G247, Bk
WZEIZ, ZO3ENR I RET HE DT K
JLF— Hﬁn’*ﬁ%uﬁf\fﬁék IFEAEIETT = LI YENT
D FIZHDBN, — 7 VI LR =T AL N D
5 (K 3.4.13), ZOZLITHEIRIR TH D EME S A
YEURIZ, BENREA 1Y T5EEBYAY
PEVIDZ L BRI 5, ZOLH R TG A E
BRI LT A LB CIEREETh DM, &
AYXELRTho bR ERRIR TH 5 (112) X 3% 3.4.13: SRR R ICRES 2B -0
SRR L2 ORRA OB A DY TEpzy TV R, —HT e L SILLAGET S
RATEECHY, ZOEBTLTULREECE RN  DPPDIELIET 50050,
B,

(d) FAYvErRN-@RfmOER RS TS

FAYELR - EBREIZON T, XA YT RSB O JF -85 [zl P T2 <110
> S E SRR A B 25T, <110> FIITE FAEER BT, bobh %<

DIEREBLNLHE I THD, BBIITTF L TIAIZU L, SR, R THEEBIE LR
RFICEELSIZR > CY R AR IE OB S MRIT 21T 572, DL N R Ima T o7 5k E Ti &
DOFREITHONTIR RS,



FAXYEUR/Ti FEIEE WA —Iv VR Z RS20, AT DR K DA —I0 7 5
PERBLINS (X 3.4.14) , Iy VHRpEZLE T 2K EL T, O mIc B3 251 FBlFIAMED
TR YERT N, A — I VR I5 T B, @C, Ti WASWD IEEDIEENA — I VR M2 15 1T 5,
D 2 RBRBZOND, Z0O2H, OIZHOWTE, B REFTEIT OO BEX ATESRDTT
ALEEFR (100) 1/ / (002) 4, 7= T HEEE & 2 THTH, FrBICH -2 i RS 2D AT REME I
VN (4 3.4.15)

2.4962 A

=i | - 86888866

P

e O

o o
e
D
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oe )

ee (D
a

ee ee ee( ()
@

ee ee eo))
cD
e oo eoCDCD
oo

® © © © ©
— ©cC H © 6 6 ¢
388 :
= 001
S8 88 8 ¢ e
- 2°s"s :
" iy [110]
—_— M 2.5220 A
3.4.14: 7 =— VEiIE DX AYELR 3.4.15: X AR ETI FE DO FHEIN

/Ti RO B — EIEHEME, DI A,

FITOIZHE HL TR —5 845 15 (EDS) THRIEICHB T AMEE O HA T X TII=,
FeSE DAFEA R T — TS inote, — 05 S iFHEE 7 BB LD )R 71l
2013, SAHEIC C THRW Ti THRWRFJER R X T0A (X 3.4.16) , £ZC, EDS Xt/ &7z
FEIR DR E LS L FE AR TED BELS IV, ORMEICH T HEEOA WA 7=,
ZORER, VR B EWVOMIS R Y 2B — s ianiz (K 3.4.17), 7=, %O
A= 7R AR TSR T BELS 1I2X->THig
FiFmHESh T, BOMEE FIHMEEIc ol
CkoTh. BRB AT ST B Mo R R O
WD Tz, ZDZEND, R K HEH D -
FAXEUR/FEREP AT ay b —FE
X, R OREFRITH R T HIEARBE LD HTEN

3.4.16: 7 =— VHIHBDZAYELR,/Ti REO 3.4.17: X AYEF,/Ti RIE O EELS A~
Ry FRREWTIE TEM 85, N



(2) WFFERCROA BRIIFFSN DA

TaY =7 OO THIR AT, K70y =7 hORERTlE, EFROR T A AT
- AREE Cam R IR B2 BT 5720 12T, b 727 ) AR —RIZPACIAD D43
WoHEE R, ZDDIUIF AT ELNITBT DT/ A7 — /L OGN T2 B % 2 M Z 73
DY AWEREZ R E LT, Ll ZOMAITIRET THIR D23, AWFZETIE3. 1Tl ~7289
(X AYEL RO FOLE . Bl 1 B &2 B Sk @& R R 2R &8
ZENRDNY | BT /A7 — VO T ETOHEMIIFIET A RITBIED L Z AN BN W E

277,

LINLRSD AR TR KFE T T~y F L IR NCP VIR~ F LTI LB E A EL
RO TEAGO R FIL, F2F /A — I THEIR ST SO0, 5% 0X AT ESRD
T RAAZADIM LA EL TOHANWARIETRIHESN B b, IRV RO BEDEWRTD )/
AL — )V DFEHIIN AT OR—RZ22 D8 D EE 2 TD,

Wri TEM \ZEDF A Y ELROF A — O T, R A T AL NiEEEL D
NI DT B TR CHLRZR VS RS TV D, A FETH AT TN ITME
2EL, BICWIE TEM H OB ZAEDTZ 1T THWANWAZR NS S AN S T2 A3 20 R RE 2 ik
LAV ESRDOIR AL~V OREEDRBH LN/ D OHHZ 81T, XA YT RZEDLD DN )
BB THDHZENOA L XTI E NS DB B,

BN
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3. 5 SINRFENT SAABL O OB E - FEME AN EERRAF, [ LB BT 24)
(1) WFZEFE RN LR
1 FAYECRENE I A A — RO E - F
1.1 1ZC®IC

ARTBY 27 OFHEDOIANL, X AT BRI G AR B E L CE T T A AD
MBI L CEAICE T2 THD, 20D, BIEO L /b= ApEEE T 2 TWD
VA RA T L I ha = 2B L L CO EHEEEB RO -V AL G 8RB RO 6T 31
ZRMELEL COEEI 7R T o v X N OREZ X 2B 305, ZIUTIEBEF O 8K T A
ZBRCIIR VBT LW T NAZRY BRI ST NAADEBUN VI THY | Z DT /A AW BRI
BEAF OB R TEE R TECWRNWE T 17 TR SNABIRICE S D LB B
e

ZOH IIMEMDS. 1 TRIRLTZF AV ROFIE 71255 Bose-Einstein #&fE(BEC) TédHD,
[1-3] ZOBEEWEE TEBRINIIIZRLF—L L Tab—L e 235 nm OEEAIEIH
HEFTHZENDS FAYEVROKE T 128D BEC WHEITHE, ZOWREEIZ > TWAENER 71T
W B BIEAIICIR — 72D T, D RERR T 3 28I — ke RfkICae— L U NMERD | Z
NSRRI 2922 LAl REIC/2 D, DI, MBI RSl &t RS2 R H 7
HZLIZED B o B a—HnE ~OI A7 8 BB B Gl ARG TERWIG 2 B IE A D L
FFEND,

ZOFhEFIZE D BEC ZBLEDREL TEBLT 5T SARTERIEAIL > TEE R 7k
REAERAEIED pn AL A —RPERITRDEE DD, bHAA . BEC BT 57-0721)
T AYESRD pn HEEXAA—REHARET DI TR AX A A4 —R1X 235nm &
VISR E T 28D, SRR FEAL L CRIICEIE, AR, &# K, mEEY
FOERH IR - BT DS TR B v T R NAF I3 DRGSR
no,

LN FATYEURIFIVa LRI BEER R SR THAHTD @R LED #FEHi45
DOIFIEPL H oI TS, — T, K7 BT 27 D E oI 7e o7 58 FE b IR e CELHIE
AN TR DI ST, [4] 23D LED OFEBEZRIETALD Thd, AL T
FERRIZH AV EREIR LED Z3ELC, MR ORI 158 A2 KT 54010, FEHICE
T DHENRESONDFIE ST LT )T A MU LD B 2D Em R ORME AT 7=,

1.2 HIREBH TONMETFZHREGE IS A4 —N DR

BAEETICEMESN TODEROINE 1 DIFEA EITEHEB R ER TS T
WD, —HRICHEERFE A A A — R ORI HREE Z D56 THUT(DET 2=, MV H
L, Q)EHEBRDIOEFTRED, [6] ZDH6 | BRI B E DR HAE O B 7]
REMEZHIWT 2 DII(DDONE BT 2R THD, —fRICHER BT ()13, BIFMmE 2
MLIS O IEFE I FECAh oD KK BIE D FEOLIBFE T LD B HE A IELS DOFFfmE o DL
KDOINTEKF LR TED,

Tt o
n= —1R 1 :|:1+ R} (1)
T T T\ TnR




I CHEEBM LHEGER BRI T 5 H HE T B ORI RE & 2 5 LEHHE
BRI ORIC PR A (T ) TOH HEF B E TEHD T, FLHFmIEL
@f_&)%éﬁ‘l’:i@ﬁ@%ﬁ#—?ﬁ#% <G ERICIE 7 (3R RIED LISV MED &S, ZHUTRHL
TH#EEB TITA B EF & A B EALIERE SO PRI ELFFEE T 2137+ /00
IAEZMEELT DO T, EHEEB LR —MRAYITIT 3 H120°5 6 HTREE TR MR8 D, Z
D7sd A HEF IELA O IIIEFOLIBRR THESI, 7 OEIFXLITHERLNZRV DR MEL
MENTRTI2D,

TAUTKIL, Bhil F OAR RBIXZE RIS B L 72 FE - IE AL THE RS L TV o D T M E8E R
HTHTOE L IEAM D EZEHR AL TR T DHERNRE2D, Zif, WEEBROLE
X740 DI AEELBELTHOT, HEER ”@JEJJE%&H@&T%&%EJ’E%? FFEZEY, L
723, EREBRR O F ORI RIASIC 7 251 Lﬁb\fﬁ#c‘:ﬂf;’v@ IxL, Rl
BB ORI OHABFEIIE 7 23 LICEVMERENDZENFATREIC2 D, ZAUE, Rk T
DI, MHEEBRIDG G | 1ee AT 2 —DREN L TH, T O & 72k
FOEFHNTEAET DL, I Z—TOREEF DR E R FERRINTIHD L, (DD 7y,
DIEZ TN ST DR D LETHD, (6]

ZORRIZE AT B RICR A2 m B R FIRBZM AT 2ZLI2ED. o ZFERIANITRLL,
SIS F- 2 DOFESZ BT ONERE 20K %, Bt ETH LSELZ LM HEANICATRETH D,

1.3 XAYEURFENA A4 —FK (LED) DiRE

1b(001) B doped sub.
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\___‘ I-V Characteristic
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3.5.1: p—n#EA LED O#iEL SEM B EREE e

AL T, HAIK 3.5.1 IR T ROZRIEH D pn HEAEEAIZLIZ LED &, [7,8] [X3.5.2
AT IR 7 B &N H DRI B BRI IS DR A LT ﬁ%ﬁ@!ﬁbt?@%
FESHTEL T 100nm DJEA A S D 1 JBAEATE p-i-n #25 D LED Z#fELTZ, [9] ¥ 4 —FDHE
FREFE DO KR ZZ1T9100um Fitk THD, p—n A TIIATFE (B) 2 @RI U IR A
TUREEIREEARIECTAR LB E# AL, F72, p-i-n #4 LED TIXEHRE2HRMNL-
TR D ERPLE A Y B R BICARY FB 2 IREICIRINLE pRA AR REREE~ A
7 7T X~ CVD {ETHRL T, LED OBEWEE 7 OMEI LT X TZO~A7m 77X~ CVD
BEIZEDF AR ERECERIL 7, FRZO0DE X A VB RN E~D n BA A e REE



IR DA A DOWTIE, Fox D7 L —7 3R THID ThlkEI L= Bz vz, [10]

n CVD

« I CVD -' LI L L L L
p CVD 10_2_
P* CVD I
-4
N 10 |
10°F
< 4
10
5 -
4 10
3'é 10-12_

23 10‘”%. RN

1 -20 -10 0 10 20

0 V)

3.5.2: p-i-n %4 LED OREE S HE

1.4 LED O#A RIS R

Photon Energy (eV)

8I5|l4|I ? T

ISOOnm

ler
§ —av3smA
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—— 43V,23mA

Intensity (a.u.)
N
ntensity Ratio for g/l 500nm
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3.5.3: p—n #4 LED DR eHM:

3.5.3 IZ pn #EED=ER F COEFMFEAILDFEEE R U, FBIHAT VT B Hfib
L7128 235nm AT OSNFEEEBEA AT O RIS 400nm T IR O~ v —k
PRFEIEDBLAIS D, Z0D K AR O3 8 X B R ¢ KO NE ST 17 O B & B9~ 5 L A fn
T ORI AR T AN, AT L - O R IR B X IERR AU N D 23 D, ZOBIGITFEL W
FRATIZ L DL BRI EB 22V B 778 108em ™ 4 —& DO mE 8 EE 2720 | i O R ez Xk



DIRWIENL TOFFE G DEFIL CLEIZEIZRHEL TWDIENR I oTz, ZORER, FieE Lt
RO 1 O TFRE G S K ECHINZ /R0 | BhAL 1RGSR EE DS IERALC N T 5L O LS D,
DBRIIhE F D Fm N EEER M ER DA OB F IEL O Fm IR RN LIk
KL THY, [11] MEEBA CHLIXATELRORIE FORELSEZ5LD THSD,

p-i-n #:4 LED T, B B &2 @B E IR OWEE B X TEAL i A A B R 8
R OHRIZED, [ 3.5.4 TR I, pn #6 LED IZE~ | SR LIS O K 400nm {137
Y — LU RIS SR IN U 7 o — R 3 L R o — 7 3 & L Heli L CRIE 12 (10
D 1 LLIIZED TR R EHhe,

<250nm) ‘ || — <250nm)

200 300 400 500 600 200 300 400 500 600
nm nm

(@) (b)
3.5.4: ZAYELR LED O34 (a) p—n $58 LED: BLAIZE 44V-56mA,
(b) p-i-n #4 LED: #HIZM: 30V-79mA

ZORERIT PERBEREINTWAE AYEUR pn 4 LED Ll [7,8,12,13] p-i-n ¥4
LED OWH &R0/l 10 fFLL ESGESILTWAZEIZHINLTWD, 612, ik 1
TN LR MBI E O FE L DB D FEUWIENTRE D, WERE TR EL T 10%LL EHDHZEn

DT,

SHIZRFE T REUT, ZOEREL EORE CEIS LA 7 D3 AT MV EFTR L2
W RUFRAT 1% FNCHEAT 92 &, RS 1D AR EE DY 200°C LA _E TRl 72 FE 28 10Y%em ™ ¥1<IZ
IRDRERDEONIZZETHD, ZOEE S & fE R I BEER R O -8 RO R (B L EAL
DFFEARFENED) EX AT ELRORIE O R R —72% 80 meV EREZNIENLD T
FECHD, FIBEE A 10Yem P R 58E BIL, ZOFRNT A A% 40K FBEDIKIAT
FESELZENTENR, S F % D BEC OEFFUEEEIZEL ., BEC WEB TXAZLARIE
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@ SEM B E LK MEOFFEABRICE D Al (o B TIE IR e A Bl S s LED 4 H)
DFNAAT ., () AVHEE AR ¢ 220 p m TEMYF AR ¢ 200 p m EEMRF AR ¢ 50 um D
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2.3K DIBIREZ /R T ZENHE SN, [1] ZHETIZWANAZM B GBS & 773 2 LN
SN TWAD, BIRE B RFT BN T IV EDT I ~FT IV RO B L TUIZ AT B R D
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L
59 2| A WPHTOO 1
i
Y
1% 10%

RORRE (om™)

IRAZ, Bk 2 72780 AR B OB AR L R SRR L OBIR AR L7, 11 3.6.7 (2, 8
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— 5. (100) P B IT . (111)3E AR e R AR A B AR B IEEE DML, [6] AR ZE IS D HIN
(AW BB AR 13 RRC TN 20 DD AR RIS 107 AT CHFTHERD, &5
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PL B 7= 3912, (L) T @ OBR BRI E N BN, — 5, AU RRENTITE
LWZH BT, (100) IR CIIERERHEITE LINHISNDZ e hoTz, ZOJRKEL T,
FE ks T DR HBRN =T ENTRT FROIRFE/RE | WL OO RIEEM N RIBS LD, XA YELR
IZARY HFEE R — T T L5 MO, ZOMOT 2, (LD EFEE(100)k R CE e 5,
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FELTWD, BT DELDENINIREE E L I8 b2 b 25 U RS R OE W E L TN T
WA RIREMED S D,

ZOfh, BRERHEE R T CVD X A Y EU RO FELEEMMEICBIL Tix, AFETHERRLIZR
B B2 Z<ORFE R & BARG R LR ZEO T CTREL ., Z2<OFERMANELN
TW5, Bl X, R FEOIRREIZ, NMR & XES ORERE LD, BUERITIE, —OORENRHLE
IRIBEENTND, [7,8] o, BREX vy 7 ICBEL T, L—VHE O T TIN5y
Y. STS A7 ML DOIE T, BIEI TS, [9,10,11] —J7, AR I HME B SR T
DR 100)EE R TIE, IR S R Y 7 DEIISH TG, [12] EBIC, XA YV RBIG
HOIBAN =X LEfRIAT 57200 BAIRIEDIRIAIZ DWW T, 8k X BA O T it
TS JEH Spring8 TITHOIL TS, [13, 14] ZNHDFEREF RIZOWTES B ikE S L
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VEAE—a SETBRITDRWEELD 720, ZAUE, DNA BXAYyF 2L D2 EIZL>TNA
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F72, X 3.6.15 (ZIFAHAH DNA BEON 1 Hi I A~y F (IMM) DNA Z0IKLNA 7V A€ —
TarSHIGEOMEEL S 7 OELE T, FE# DNA 3L IMM DNA ZNAT VX A€ —
arSHIEGEDOT —MRT UV LDV T NIENEN 21.3mV BL O 18.0mV THD, Lo,
LRI A~y F D3 3mV DN 2L > TR IS TVD, ZOFEIX, SGFET ODEAT YL AIES
ZEE (ImVERE) JVHRKERETHY, [19] —HEEIA~vy T BRMmHEINT=E0 2D, 5%, 2
DAz 10mV LA EIZL T, JIVmERECoBilE B 1,



5. NV URABIDNA® Y OEED

LA AV TR ERWBRLED point—of-care DEER TNz HIS FET Y DNA B VD BA%E
%TTO?ZO SGFET 1% Si Zfi =8 (K R— R U=t P _EE THY, F-, o

\ZEF DRSO EREO I TRWVICHIFRF TELEEZ BN, o, £hdy FET o
?Vﬁf‘z@;ét&b&%fz RHENTE, ZLOT TV r—ar o TnbEEZ b5,

(2) WHIERRD S BITFENLNR
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BIRETHY,  ZADSREREOERFURE TAETL 801 fotzni\%OD{Ehtﬂm%ﬁifﬁﬁk@%ﬂﬁ
BbICky, BB EM B CIXEBTERW, BEEEZH T2E 17 A ADEBL N HFF
SND, Foo MRIZEB#EL QWD RBIR O BAR THERSN TWDEX A YESRONAF R
VT DOREINE, RUFFECHEIELIZIDIZ, IR EOLOEFL TNDLIENRDNISOHY, i
HIRERED FEARFFE LD A A DRIZEY, BaAMEOEEZRVB X TEAPI MR CEHE
BEbnsd,

BN

[1] W.L.MacMillan, Phys. Rev. 167, 331 (1968).

[2] E. A. Ekimov et al. Nature, 428, 542 (2004).

[3] Y. Takano, M. Nagao, I. Sakaguchi, M. Tachiki, T. Hatano, K. Kobayashi, H. Umezawa, H.
Kawarada, Appl. Phys. Lett. 85, 2851 (2004).

[4] Y. Takano, M. Nagao, T. Takenouchi, H. Umezawa, . Sakaguchi, M. Tachiki, H. Kawarada,
Diamond & Related Materials 14, 1936 (2005).

[5] H.Umezawa, T.Takenouchi, Y.Takano, K.Kobayashi, M.Nagao, l.Sakaguchi, M.Tachiki,
T.Hatano, G.Zhong, M.Tachiki, H.Kawarada, cond—mat/0503303 (2005).

[6] E. Bustarret, Phys. Rev. Lett. 93, 237005 (2004).

[7] H. Mukuda et al., to be published in Science and Technology of Advanced Materials.

[8] Nakamura et al., cond—mat/0410144.

[9] K.Ishizaka, R.Eguchi, S.Tsuda, T.Yokoya, T.Kiss, T.Shimojima, T.Togashi, S.Watanabe,
C.-T.Chen, C.Q.Zhang, Y.Takano, M.Nagao, I.Sakaguchi, T.Takenouchi, H.Kawarada,
S.Shin, cond-mat/0604370.

[10] M.Ortolani, S.Lupi, L.Baldassarre, P.Calvani, U.Schade, Y.Takano, M.Nagao, T.Takenouchi,
H.Kawarada, cond-mat/0602150. Phys. Rev. Lett. (2006) (in press).



[11] T.Nishizaki et al., to be published in Science and Technology of Advanced Materials.

[12] B.Sace pe”, C.Chapelier, C.Marcenat, J.Kac marc ik, T.Klein, M. Bernard, and E. Bustarret,
Phys. Rev. Lett. 96, 097006 (2006).

[13]T. Yokoya, T. Nakamura, T. Matsushita, T. Muro, Y. Takano, M. Nagao, T. Takenouchi, H.
Kawarada, T. Oguchi, Nature 438, 647 (2005).

[14] M. Hoesch, T. Fukuda, T. Takenouchi, J.P. Sutter, S. Tsutsui, A.Q.R. Baron, M. Nagao, Y.
Takano, H. Kawarada, J. Mizuki, cond—mat/0512424.

[15] S.Caras et al:Anal.Chem. 52, 1935 (1980).

[16] A.Poghossian et al.Sens. Actuators B 470, 111 (2005).

[17] K.S.Song,]. H. Yang, H.Kawarada et al. Phys Rev E 74, 041919 (2006).

[18] J.H.Yang, K. S. Song, S. Kuga, H. Kawarada Jpn. J. Appl. Phys. (Express Letter), 45, L1114
(2006)

[19] K. S. Song, Y. Nakamura, Y. Sasaki, M. Degawa, J. H. Yang, H. Kawarada, Analytica Chimica
Acta, 573-574, 3 (2006).



O WFRIN—T4: ENGIENT )T AR N—T

K4 AT I BTk MDA 5EE H ] kS
KHEF5 it PEE N G | EEFER |7 V—T ks H13,12~19,3 |[ft#&E#H
T
LI I PE IR A IRENEE |n BYAVYELCROA |HI5,4~19,3
WL FT % PR R ST
FEO)IHEE PEE I A | BT | A AR H13,12~19,3
W2 FT
(KIaPN ] PE (N e A | BEMEE |E IR~ 0% x| H13,12~19,3
W RT 7= GHE N T - 5B ik
HiEEAE
INEBUE BE ¥ Il e A (R R U —F X[ A% B 5 |H13,12~19,3
WFZERT LizpEXAYELR
DAL AR HTA—
w7 B AR
"B IR ] | PEE B A | B EFEE | F—Y v 7 o B |H13,12~15,3
FERT EERL A
"B IR | PEE A | BEEE |K—8 o 7 A o | H16,4~19,3
W FT EolRL A
i S pE 3 B ke A (R R TR —F X AYEL|HI3,12~19,3
W FEFT NG e A Y
P EEGHN T, %8
Al R TR
2Rk AT PE 3 H R #8 A |CREST #F%E |[pE X A ¥ ERDA|H16,4~19,3
W FT =1 %, AR
Iofi 25 5] PE 2 B 1l 48 A |CREST WF2E | pTEX A Y B RO |H13,12~18,3  |H14.9~H19.3
WFIEAT = EHS TELTTA CREST #F%2 5
/EAXYELRANTH
e
REANE A PE ¥ Bl K A | PE KR B HF Bl | Ve m 8 R R |H14,4~18,11
T e E HETHI| 40
T PE B A e A | PE R BF HF Bl |n IBA AV ECROA |H15,4~18,11




WERT A= %
TR FE 3 A e A | BE R HF Bl |n IBX AP EVROA |H15,4~18,11
T A= %
EZE AT PEEH N A | E S X |CVD # AV E R |HI3,12~18,11
FERT BEHE B3 T R A
e & % PE ¥ H I R A (WFERB e |CVD X A ¥ E R | H14,1~14,11
W FT JEEE
KRN HU R A AR AORE 15 ST Al H15,4~19,3
(BHE)
KBS PEE N R A R e | BITT NAAORGEE |H17.4~19.3
AT
WG PE S F A 8 A |CREST WF 28 | 7 /31 28k H16,4~19.3
IR =1
TEHIH I PE SE IR R A | FE R F R B | T A AOBRUE |H17.4~19.3
W FT =
BEHIEEH PE IR A | REEER | BB ERE IREED |H16,4~19,3
WL FT RIS
R RN Bh#% e S IR BE D | H16,4~19,3
i ENY )
JEUH R PE 3 HLIR R A | BIFZEAED B H15,10~19,3
AT
QI N—T4 i N —7
K4 BNz Bk Y HHFFEE H SN e
EEIEE KUK 5B 5| Eax% R FE D R EE D |H13,12~16,3 |7 L — Tk FE
=B PLERAOR ST =
B Pt KL K o B R | BhESR B b IR BB oD | H13,12~16,3
gl FRERAOR ST
I e KK FHF | BT 15 E i IR BE D [H13,12~16,3
gl PRERAOMGT
AR FZ KK B | R BB R R BE oD |H13,12~14,3
R S RIS
B IR




(LHHE b B N BN Y 5 FE bt Ik BE D [H13,12~16,3
0 9T B+ PRERAOR ST
3 Y
O N—T4  F IR EF S V—T
K4 AT BEmek Y9 DAFZETE H SN i
T B o LSRR BRIV —TF | 7 — WAL A B — |H13,12~19,3 |7 L —T7 {0 F#
SLIH Ab[ﬂ&ﬁﬂﬂﬁﬁi_ =
108 7R - BR R EE L
HEAYEUR ODuTr{ﬂﬁ
BB WK HE i A 75 1t R B - A | H13,12~18,11
BB AR
DR
AEE I X4 R K F K| R E VB A 75 1t B - A | H13,12~14,9
e i+ 1% 1 5R BT LAXAYELR
= OFEAM
il R K K| KRR W 170 7% 1 T EE - WE R | H13,12~15,3
e 1+ 1% 1 5R ALY e e SV
i DR
e R — AbifEE K5 % R P A B I LA |HIT,4~19,3
AAYERNE BRI
DA,
POkl AeiiEE K5 Bh#dz 1R PR E I KA |HI6,4~19,3
AAYELNEE R
DR
AT R ffe] JeiEE K Bh#d% T T 175 308 P R - R | H116,4~19,3
BB AR
DA
ING LN JeiEE K BT F s R EE - B (2 | H18. 4~19,3
LAEAYEVRE R
S O FEA
RS JeEE K& HE U T 125 308 T - R | 1116,4~19,3

HIZLAX A YESR
DFFAli




WHIET N —7"2 JIEH I NV—T

K4 ] BTk PRSI DA9EEE | SN S

JIRH ¥ HREH R 5 B | Hd% BV —R NI |HI6,4~H19,3 |7 —FEH
T2 AT

Zhon Guofang |5 fig H K 5= B | WF9E 8 H AT RGN H17,4~H18,3
T 5 EIY QO =N -V

WA A B RERY

MER 1= B B oK S| ER LT SN A AAE|H16,4~H17,3
T el

K& BAB B K| oS | X A e R EREE |H16,4~H19,3
T2 FE = 9% @i A | A

FeRERE B
$

AT H: FEFEA FLRE M OK S B 4 i HA R | Y — R Ak |H16,4~H17,3
T 5 2! AGEAM

i BB MK B | 1 g R | 2 A e RN |H16,4~H18,3
T 2 T

FikE B ARG E R £ R AR | e 2R v L Z A |H16,4~H18,3
T 5 e YEVRERL

a2 FAEm K| LB X vV X A |H16,4~H19,3
TS e YELCRERY

FRIF Kl FURG W OK 5 PR 4 g 8 3R | Y — Ryt |H16,4~H18,3
TS P! AT

e KBRS | F-FE R 5 8 (i 3 3R | 2 A v e REmE | H16,4~H18,3
TS 2 fiff

HI =H FLRE HOK B AR | 4 A e R R & | H16,4~H18,3
T 5D I fifi

R —AT TG W OR S BR | 1 4 1% W R SR AR T N A A1 |H16,4~H19,3
T5H I el

JIAS IER BRG M OK 5 B Ly 8 3R | 2 AP REGN | H16,4~H17,3
T4 ! T




INRAELE

A BEST

AIEESS

({3 TRV N

HREF SEFD

2 EH

KA HH

e &R

M Rt

AR ERE

Epl

7 [ K B
T

FLRG R OR A
T

TR E PN 2
T2

567 K 2% 5
T

LN T I N o
T 5

7 K
T
7 K 5
T

7 K
T

LN TR NS
T

567 K 2% 5
T

7 B K
T

LR O A
T

SR PN
LA

LR H K B
LA

[t == i 5

&

;%I

T8 Al AR

2

18 Al AR

2

18 4 A 1 FR

2

[kt == i 5

2

;%I

o5 2% AR

2

1 = Air ]

2

;%I

|

T8 Al AR

2

18 Al AR

2

1 = fir ]

2

;Hll

T8 Al AR

2

1 AT B

2

181 Al AR

P

WA B

NTHIEZX Uy
NEAXERER

XA e RREE
fif

XAV ELRFREE
fiff

ANTHIESF Uy
WA RERL

T AXERREE
fif

KA NG
TR LTy
WE A B RERL

FAXERERMEE
fif

TEHX VLA
YEUREE

TEHX T NH A
FTEUNARL

HAY T RGN
T

FAXERREE
fif

B =Ryt
AGEA

A RGN
T

H16,4~H17,3

H16,4~H17,3

H16,4~H17,3

H16,4~H17,3

H16,4~H17,3

H18,4~H19,3

H18,4~H19,3

H18,4~H19,3

H18,4~H19,3

H18,4~H19,3

H18,4~H19,3

H18,4~H19,3

H18,4~H19,3

H16,4~H19,3

& I N—T4 AT e I —T




K4 AT Benk Y3 HHFFEE H N e
KA [E] 37 Bf 5% 0F 9% | TAERFSE R | A YBR[ H13,12~19,3 |7 v — 7 {3
Izl VU OBREL G =
/NEFRE ] [ 37 B8 55 0f 28 [ WF R == R X AXEREIRE|H13,12~19,3
It YA~ DB
3 ik 1 [E 37 Bg B3 WF 92 | WFZERiBh B | XA Y B REIMRTE | H14,1~14,3
Ht O EE
TEHLE [E] 37 Bg B2 WF 22 | WFZERiBh B | XA Y B REIMRTE | H14,2~14,3
it DL E
&HFAL [E] 37 Bg B2 BF 22 | WFZEMiBh B | XA YU REME |H17,12~H18,3
Izl WIS~ DB
5 WL ES 4L
6 MF7E k4L
(1) FEEiwmcEER (EWNEE 130, EEREE 1344F)

L.Zhang, T.Sakai, H.Yoshida, S.Yamanaka, H.Okushi. Nanoscale characterization of
hydrogenated and oxidized B—doped homoepitaxial diamond by conductive atomic force
microscopy, J. Appl. Phys., 91, 4585 (2002)

K.Kimura, K.Nakajima, S.Yamanaka, M.Hasegawa, H.Okushi. Hydrogen analysis of CVD
homoepitaxial diamond films by high-resolution elastic recoil detection,
Instruments and Methods in Physics Research Section B, 190, 689 (2002)

Nuclear

Y.G.Chen, M.Hasegawa, S.Yamanaka, H.Okushi, N.Kobayashi, Electrical properties of

graphite/p—Type homoepitaxial diamond contact, Materials Science Forum, 389-393, 945 (
2002)

Y.G.Chen, M.Hasegawa, H.Okushi, S.Koizumi, H.Yoshida, T.Sakai, N.Kobayashi .
Electrical properties of graphite/homoepitaxial diamond contact, Diamond Relat. Mater., 11,
451(2002)

T.Miyazaki, H.Okushi, Theoretical modeling of sulfur—hydrogen complexes in diamond,
Diamond Relat. Mater., 11, 323 (2002)

D.Takeuchi, S.Yamanaka, H.Okushi. Schottky junction properties of the high conductivity
layer of diamond , Diamond Relat. Mater., 11, 355(2002)

T.Miyazaki, Theoretical studies of sulfur and sulfur—hydrogen complexes in diamond, phys.
stat. solid. (a), 193, 395(2002)



E.Takuma and H.Ichinose, Atomic site determination of a high—pulity SiC grain boundary,
Phil. Mag., 82, 857-866 (2002)

E.Takuma and H.Ichinose, Chemical Structure Analysis of a 29 Grain Boundary in SiC,
MRS Symp.Proc., 727, 53-58 (2002)

E.Takuma, H.Ichinose and F-R.Chen, Atomic structure observation of silicon carbide using
HRTEM, J. Electron Microscopy, 51, 297-302 (2002)

E.Takuma, H.Ichinose, S.Sanorpim and K.Onabe, Morphology and atomic structure of grain
boundaries in GaN grown by MOVPE, MRS Symp. Proc., 727, 117-122 (2002)

H.Ichinose, H.Sawada, E.Takuma, HRTEM and EELS analysis of diamond and silicon
carbide grain boundary, Ann. Chim. Sci. Mat., 27, 15-20 (2002)

H.Sawada, H.Ichinose, M.Kohyama, Imaging of a single atomic column in silicon grain
boundary, J. Electron Microscopy, 51, 353-358 (2002)

J.Y.Yan, H.Ichinose,Fu-Rong Chen,].J.Kai, E.Takuma, Atomic and electronic structure of
interfaces at SiC studied by indirect super HRTEM and electron spectroscopy, MRS Symp.,
Proc., 727, 169-176 (2002)

S.Sanorpim, E.Takuma, R.Katayama, K.Onabe, H.Ichinose, Y.Shirakawa, Reduction of
plannar defect density in laterally overgrown cubic—-GaN on patterned GaAs (001)
substarates by MOVPE, phys. stat. sol. (a), 234, 840-844 (2002)

S.Sanorpim, E.Takuma, H.Ichinose and Y.Shiraki, Laterally overgrown GaN on Patterned
GaAs (001) substrates by MOVPE, phys. stat. sol., 192, 446-452 (2002)

N.Sakaguchi, T.Shibayama, H.Kinoshita and H.Takahashi, Atomistic dynamical observation
of grain boundary structural changes under electron irradiation, Journal of Nuclear
Materials, 307-311, 1003-1006 (2002)

H.Okushi, H.Watababe, S.Ri, D.Takeuchi, S.Yamanaka, Homoepitxial diamond film growth,
Advances in Science and Ttchnology 39, 3-10 (2003)

Y.Chen, M.Ogura, H.Okushi, Temperature dpendence on crrent—voltage caracteristics
nickel/diamond Schottky diodes on high quality boron—doped homoepitaxial diamond film,
Appl. Phys.Lett., 82, 4367-4369 (2003)

Y.Chen, M.Ogura, H.Okushi, N.Kobayashi, Characterization of capacitance—voltage
features of Ni/diamond Schottky diodes on oxidized boron-doped homoepitaxial diamond
film, Diamond Relat. Mater., 12, 1340-1345 (2003)

Y.Sueishi, N.Sakaguchi, T.Shibayama, H.Kinoshita and H.Takahashi, Radiation—induced
segregation and precipitation behaviours around cascade clusters under electron irradiation,

J. Electron Microscopy, 52, 63-68 (2003)

D.Gustiono, N.Sakaguchi, T.Shibayama, H.Kinoshita and H.Takahashi, Nano—scale phase



transformation inTi—implanted austenitic 301 stainless steel, ]J. Electron Microscopy, 52,
455-458 (2003)

K.Murakami, M.Saito, E.Takuma and H.Ichinose, ARHVTEM of the Pd/ZnO
heterointerface chemical structure, J. Electron Microscopy, 52, 27-32 (2003)

S.G. Ri, H. Watanabe, M. Ogura, D. Takeuchi, M. Hasegawa, H. Okushi, K. Shimomura, K.
Nishiyama, Muon spin relaxation in CVD polycrystalline diamond film, Diamond Relat.
Mater., 13, 709-712 (2004)

N.Mizuochi, H.Watanabe, J.Isoya, H.Okushi, S.Yamasaki, Hydrogen-related defects in

sSingle crystalline CVD homoepitaxial diamond film studied by EPR, Diamond Relat. Mater.,
13, 765-768 (2004)

Y.G.Chen, M.Ogura, H.Okushi, Schottky junction properties on high quality boron—doped
homoepitaxial diamond thin films, J. Vac. Sci. Technolol. B22, 2084-2086 (2004)

Y.G.Chen, M.Ogura, M.Kondo, H. Okushi, High—performance diamond/amorphous silicon
p—n heterojunctions, Appl, Phys. Lett., 85, 2110-2112 (2004)

Y.G.Chen, M.Ogura and H.Okushi, Investigation of specific contact resistance of ohmic
contacts to B—doped homoepitaxial diamond using transmission line model, Diamond Relat.
Mater., 13, 2121 (2004)

M.Kato, W.Futako, S.Yamasaki, H.Okushi, Homoepitaxial growth and characterization of
phosphorus—doped diamond using tertiarybutylphosphine as a doping source, Diamond
Relat. Mater., 13, 2117-2120 (2004)

N.Kumagai, S.Yamasaki and H.Okushi, Optical Characterization of Surface Roughness of
Diamond by Spectroscopic Ellipsometry, Diamond Relat. Mater., 13, 2092-2095 (2004)

N.Mizuochi, M.Ogura, H.Watanabe, J.Isoya, H.Okushi, S.Yamasaki, EPR study of
hydrogen-related defects in boron doped p-type CVD homoepitaxial diamond films,
Diamond Relat. Mater., 13, 2096-2099 (2004)

W.Futako, A. Uedono, H. Kato, H. Watanabe, S. Yamasaki, H. Okushi, Characterization of
Homoepitaxial CVD Diamond by Positron Annihilation, Diamond Relat. Mater., 13, 2102
(2004)

N.Sakaguchi, S.Watanabe, H.Takahashi and R.G.Faulkner, A multi-scale Approach to
Radiation—induced Segregation at Various Grain Boundaries, Journal of Nuclear Materials,
329-333, 1166-1169 (2004)

D.Gustiono, N.Sakaguchi, T.Shibayama, H.Kinoshita and H.Takahashi, Plane and
cross—sectional TEM observation to clarify the effect of damage region by ion implantation



on induced phase transformation in austenitic 301 stainless steel, Materials Transactions,
45, 65-68 (2004)

W.Xiaomin, X.Bingshe, L.Xuguang, H.Ichinose, Structural characteriization of onion-like
fullerenes synthesized by metal nanoparticle catalysis, New Carbon Materials, 19, 209-213
(2004)

Xu Bingshe, Wang Xiaomin, Han Peide, Jia Husheng, Liu Xuguang, Hideki Ichinose, Variety
and Microstructure of Nano—structured Fullerenes, J. Chinese Electron Microscopy Society,
23, 613-617 (2004)

Matsudaira, S. Miyamoto, H. Ishizaka, H. Umezawa, H. Kawarada, Over 20 GHz Cut—Off
Frequency Deep Sub—micron Gate Diamond MISFET, IEEE Elect. Dev. Lett., 25 (7),
480-482 (2004)

Y.Sumikawa, T. Banno, K.Kobayashi, Y.Itoh, H.Umezawa, H.Kawarada, Memory effect of
diamond in—plane—gated field—effect transistors, Appl. Phys. Lett., 85, 139-141 (2004)

G.Zhong, M.Tachiki, H.Umezawa, T.Fujisaki, H.Kawarada, [.Ohdomari, Large—area
synthesis of carbon Nanofibers by Low—power microwave plasma assistant CVD, Chem.
Vapor Depos., 10, 125 (2004)

S.Song, M.Degawa, Y.Nakamura, H.Kanazawa, H.Umezawa, H.Kawarada, Surface modified
diamond field—effect transistors for enzyme immobilized biosensor, Jpn. J. Appl. Phys.
(Express Letter) 43, 1.814-817 (2004)

Y.Takano, M.Nagao, I.Sakaguchi, M.Tachiki, T.Hatano, K.Kobayashi, H.Umezawa, H.
Kawarada, Superconductivity in diamond thin films well above liquid helium temperature,
Appl. Phys. Lett., 85 (14), 2851-2853 (2004)

G.Zhong, T.lwasaki, H.Kawarada, I.Ohdomari, Synthesis of Highly Oriented and Dense
Conical Carbon Nanofibers by a DC Bias—enhanced Microwave Plasma CVD method, Thin
Solid Films, 464, 315-318 (2004)

H.Kawarada, Diamond field effect transistors using H-terminated surfaces, Thin—Film
Diamond II Semiconductors and Semimetals, 77, 311-338 (2004)

M.Tachiki, Y.Kaibara, Y.Sumikawa, M.Shigeno, H.Kanazawa, T.Banno, K.S.Song,
H.Umezawa, H.Kawarada, Characterization of the locally modified diamond surface using a
Kelvin probe microscope, Surf. Sci., 581, 207-212 (2005)

G.J.Zhang, H.Umezawa, H.Hata, T.Zako, T.Funatsu, I.Ohdomari, H.Kawarada,
Micropatterning oligonucleotides on single crystal diamond surface by photolithography,

Jpn. J. Appl. Phys., 44, 1.295 (2005)

H.Okushi, H.Watanabe, S.Kanno, Characteristics of excitonic emission in diamond, phys.
stat. sol. (a) 202, 2051-2058 (2005)

Y.G.Chen, M.Ogura, S.Yamasaki, H.Okushi, Ohmic contacts on P-type homoepitaxial



diamond and their thermal stability, Semiconductor Science and Technology, 20, 860-863
(2005)

H.Kato, W.Futako, S.Yamasaki, H.Okushi, Growth of phosphorus—doped diamond using
tertiarybutylphosphine and trimethylphosphine as dopant gases, Diamond Relat. Mater., 14,
340-343 (2005)

H.Kato, S.Yamasaki, H.Okushi, N—type doping of (001) oriented single crystalline diamond
by phosphorus, Appl. Phys. Lett., 86, 222111 (2005)

H.Kato, S.Yamasaki, H.Okushi, Growth and characterization of phosphorus—doped diamond
using organophosphorus gases, phys. stat. soli. (a), 202, 2122-2128 (2005)

T.Makino, H.Kato, M.Ogura, H.Watanabe, S.-G.Ri, S.Yamasaki, H.Okushi, Strong
excitonic emission from (001)-oriented diamond P-N junction, Japan. J. Appl. Phys.
(Express Letter), 44, 1L.1190-1.1192 (2005)

S.—-G.Ri, H.Kato, M.Ogura, H.Watanabe, T.Makino, S.Yamasaki, H.Okushi, Electrical and
Optical Characterization of Boron Doped (111) Homoepitaxial Diamond Films, Diamond
Relat. Mater., 14, 1964-1968 (2005)

S.—G.Ri, C. E.Nebel, D.Takeuchi, B. Rezek, H.Kato, M.Ogura, T.Makino, S.Yamasaki,
H.Okushi, Surface conductive layers on oxidized (111) diamonds, Appl. Phys. Lett., 87,
262107 (2005)

D.Takeuchi, S.—G.Ri, H.Kato, C.E.Nebel, S.Yamasaki, Negative electron affinity on hydrogen
terminated diamond, phy. stat. sol. (a), 202, 2098-2103 (2005)

M.Ogura, N.Mizuochi, S.Yamasaki, H.Okushi, Passivation effects of deuterium exposure on
boron—-doped CVD homoepitaxial diamond, Diamond Relat. Mater., 14, 2023-2026 (2005)

D.Takeuchi, S.-G.Ri., H.Kato, C.E.Nebel, S.Yamasaki, Total photoyield experiments on
hydrogen terminated n—type diamond, Diamond Relat. Mater., 14, 2019-2022 (2005)

D.Takeuchi, S.—G.Ri., H.Kato, C.E.Nebel, S.Yamasaki, Secondary photoelectron emission
experiments on p—, intrinsic, and n—type diamond, Diamond Relat. Mater., in press (2005)

X.Wang, B.Xu, X.Liu, H.Jia and H.Ichinose, The Raman spectrum of nano—structured
onion—like fulleren, Physica B, 357, 277-281 (2005)

X.Bingshe, H.Peide, L.Jian, L.Xuguang, B.Huigiang, L.Tibao, C.Mingwei, H.Ichinose,
Theoretical investigation of the reflectivity offullerene, Solid State Comm., 133, 353-356
(2005)

X.Bingshe, H.Peide, W. Liping, L.Jian, L.Xuguang, C.Mingwei, H.Ichinonse, Optical
properties in 2D photonic crystal structure using fullerene and azafullerene thin films,
Optics Communications, 250, 120-125 (2005)



W.Xiaomin, X.Bingshe, L.Xuguang, J.Husheng, H.Ichinose, Raman spectrum of
nanostructured onion-like fullerense, Physica B, 357, 277-281 (2005).

X.Bingshe, L.Xuguang, L.Wei, H.Ichinosem, New structured one—dimensional
material-nano carbon surpentine tube, Transactions of Materials and Heat Treatment, 26,
10-14 (2005)

L.Tianbao, X.Bingshe, H.Peide, Z.Yan, W.Xiaomin, L.Xuguang, H.Ichinose, CCVD
preparation and morphology of onion-like fullerenes, New Carbon Materials, 20, 23-27
(2005)

L.Tianbao, L.Guanghuan, L.Xuguang, X.Bingshe, H.Ichinose, Synthesis and characteristics
of Fe—encapsulating onion—like fullerenes, Transactions of Materials and Heat Treatment,
26, 28-30 (2005)

W.Xiaomin, G.Junjie, J.Husheng, L.Xuguang, H.Ichinose, X.Bingshe, Investigation on
HRTEM and optical property of metal-encapsulating onion—like fullerenes, J. Chinese
Electron Microscopy Society, 24, 265 (2005)

W.Xiaomin, G.Junjie, J.Husheng, L.Xuguang, H.Ichinose, X.Bingshe, HRTEM
characterization of Y-type carbon nanotubes, Journal of Chinese Electron Microscopy
Society, 24, 551-554 (2005).

W.Xiaomin, X.Bingshe, L.Xuguang, H.chinose, Structural characteriization of onion-like
fullerenes synthesized by metal nanoparticle catalysis, New Carbon Materials, 19, 209-213
(2005)

N.Sakaguchi, S.Watanabe and H.Takahashi, A new model for radiation—induced grain
boundary segregation with grain boundary movement in concentrated alloy system, Journal
of Materials Science, 40, 889-893 (2005),

N.Sakaguchi, H.Takahashi and H.Ichinose, Influence of silicon and phosphorus on
radiation—induced segregation of chromium and nickel in austenitic model alloys, Materials
Transaction, 46, 440-444 (2005).

T.Iwasaki, G.Zhong, T.Aikawa, T.Yoshida, H.Kawarada, Direct evidence for root growth of
vertically aligned single-walled carbon nanotubes by microwave plasma chemical vapor
deposition, J. Phys. Chem. B109, 42, 19556-19559, (2005)

M.Tachiki, Y.Kaibara, Y.Sumikawa, M.Shigeno, H.Kanazawa, T.Banno, K.S.Song,
H.Umezawa, H.Kawarada, Characterization of the locally modified diamond surface using a
kelvin probe microscope, Surf. Sci., 581, 207-212, (2005)

H.Umezawa, K.Hirama, T.Arai, H.Hata, H.Takayanagi, T.Koshiba, K.Yohara, S.Mejima,
M.Satoh, K.S.Song, H.Kawarada, RF diamond transistors: Current status and future
prospects, Jpn. J. Appl. Phys., 44, 7789-7794 (2005)

G.Zhong, T.lwasaki, K.Honda, Y.Furukawa, [.Ohdomari, H.Kawarada, Low tempereture



synthesis of extremely dense and vertically alined single—walled carbon nanotubes, Jpn. J.
Appl. Phys., 44, 1558-1561, (2005)

G.Zhong, T.lwasaki, K.Honda, Y.Furukawa, I.Ohdomari, H.Kawarada ,Very high yield
growth of vertically aligned single—walled carbon nanotubes by point—arc microwave plasma
CVD, Chem. Vapor. Depos., 11 (3), 127-130, (2005)

G.J.Zhang, H.Umezawa, H.Hata, T.Zako, T.Funatsu, I.Ohdomari, H.Kawarada,
Micropatterning oligonucleotides on single crystal diamond surface by photolithography,
Jpn. J. Appl. Phys., 44, 295-298 (2005)

K. S. Song, H. Kawarada, Characteristics of Diamond Electrolyte Solution—-Gate FETSs
(SGFETs) and Applications to Biosensors, New Diamond and Frontier Carbon Technology,
15, 325-335 (2005)

T.Yokoya, T.Nakamura, T.Matsushita, T.Muro, Y.Takano, M.Nagao, T.Takenouchi,
H.Kawarada, T.Oguchi, Origin of the metallic properties of heavily boron—doped,
superconducting diamond, Nature, 438 (7068), 647-650 (2005).

Y.Takano, M.Nagao, T.Takenouchi, H.Umezawa, [.Sakaguchi, M.Tachiki, H.Kawarada ,
Superconductivity in polycrystalline diamond thin film, Diam. Relat. Mater. 14, (11-12),
1936-1938 (2005).

T.Saito, KH.Park, K.Hirama, H.Umezawa, M.Satoh, H.Kawarada, H.Okushi , Fabrication of
Diamond MISFET with Micron-sized Gate Length on Boron—doped (111) Surface, Diam.
Relat. Mater. 14, (11-12), 2043-2046 (2005).

S.Kono, M.Shiraishi, T.Goto, T.Abukawa, M.Tachiki, H.Kawarada, An Electron—
spectroscopic view of CVD diamond surface conductivity, Diam. Relat. Mater. 14, (3-7),
459-465, (2005).

D.Takeuchi, Total photoyield spectroscopy experiments on hydrogen and oxygen terminated
diamond films, New Diamond Frontier Carbon Technol., 15, 297 — 310 (2005).

N.Mizuochi, S.Yamasaki, H.Takizawa, N.Morishita, T.Ohshima, H.Itoh, T.Umeda, J. Isoya,
The spin quartet state (§=3/2) and the negative charge state of silicon vacancy labeled
TV2a in n—type 4H-SiC studied by pulsed ENDOR, Phys. Rev. B, 72, 235208 (2005)

T.Makino, H.Kato, S-G.Ri, Y.Chen, and H.Okushi, Electrical characterization of
homoepitaxial diamond p—n+ junction, Diamond Relat. Mater., 14, 1995 (2005).

H.Kato, S.Yamasaki, H.Okushi, N-type conductivity of phosphorus—doped homoepitaxial
diamond on (001) substrate, Diamond Relat. Mater., 14, 2007-2010, (2005)

Y.Yamazaki, K.Ishikawa, N.Mizuochi, S.Yamasaki, Structural change in diamond by
hydrogen plasma treatment at room temperature, Diamond Relat. Mater. 14, 1939 (2005)

M.Ono, et al.: UV exposure of elementary school children in five Japanese cities,
hotochemistry and Photbiology, 81, 437 (2005).



AR, FRIEH, mhEETE, R, TRRE, TR E, AR E IR CCVD BRI
K BFEFEAE, B8R Z R B New Carbon Metals, 20, 23-27 (2005)

N.Mizuochi, M.Ogura, H.Isoya, H.Okushi, S.yamasaki, Hydrogen Passivation Effects on
Carbon Dangling Bond Defects Accompanying a Nearby Hydrogen Atom in p—type CVD
Diamond, Physica B, 376-377, 300-303 (2006)

N.Mizuochi, H.Watanabe, ].Niitsuma, T.Sekiguchi, H.Okushi, S.Yamasaki, Hydrogen—
vacancy related defects in CVD homoepitaxial diamond films studied by electron
paramagnetic resonance and cathodoluminescence, Appl. Phys. Lett., 88, 091912-091915
(2006)

S.—Gi Ri, C. E. Nebel, D.Takeuchi, B. Rezek, N.Tokuda, S.Yamasaki and H.Okushi, Surface
Conductive Layers on (111) Diamonds after oxygen treatments, Diamond Relat. Mater., 15,
692-697 (2006)

S.—Gi Ri, H.Watanabe, M.Ogura, D.Takeuchi, S.Yamasaki, H.Okushi, Hydrogen plasma
etching mechanism on (001) diamond, J. Crystal Growth, 293, 311 —317 (2006).

S.-Gi Ri, H.Kato, M.Ogura, H.Watanabe, T.Makino, S.Yamasaki and H.Okushi, Growth
and characterization of boron—doped (111) CVD homoepitaxial diamond films, J. Crystal
Growth, in press.

H.Watanabe, H.Kume, N.Mizuochi, S.Yamasaki, S.Kanno, H.Okushi, Nirogen Incorporation
in a Homoepitaxial Diamond Thin Film, Diamond Relat. Mater., 15, 554, (2006)

N.Sakaguchi, R.Kokado, A.Ochiai, K.Yonezuka and H.Ichinose, HRTEM and ab-initio
Calculation Analysis of Metallic Ion Implanted Silicon Grain Boundaries, Proceedings of
16th International Microscopy Congress, Published by the Publication committee of IMC16,
1431 (2006)

H.Ichinose, M.Kozuka, T.Hirose, I.Ume—eda and N.Sakaguchi, Laser assisted sample finish,
Proceedings of 16th International Microscopy Congress, Published by the Publication
committee of IMC16, 1079 (2006)

H.Umezawa, K.Hirama, T.Arai, H. Hata, H.Takayanagi, T.Koshiba, K.Yohara, S.Mejima,
M.Satoh, K.S.Song, H. Kawarada , Diamond MISFETs for high frequency applications, Jpn.
J. Appl. Phys., 45, (2006), in press

H.Umezawa, T. Arima, S. Miyamoto, H. Matsudaira, H. Kawarada, 70 nm channel diamond
MISFET and suppression of short channel effect, IEEE Elect. Device Lett., 27 (2006), in
press

H. Umezawa, T. Takenouchi, Y. Takano, K. Kobayashi, M. Nagao, 1. Sakaguchi, M. Tachiki,
T. Hatano, G. Zhong, M. Tachiki, H. Kawarada, Advantage on Supercondutivity of Heavily
Boron-Doped (111) Diamond Films, Phys. Rev. B, 73, (2006), in press

K.Hirama, S.Miyamoto, H.Matsudaira, K.Yamada, H.Kawarada, T.Chikyo, H. Koinuma,



K.Hasegawa, H.Umezawa, Characterization of diamond metal-insulator—semiconductor
field—effect transistors with aluminum oxide gate insulator, Appl. Phys. Lett. 88, 112117,
(2006)

K.Hirama, S.Miyamoto, H.Matsudaira, H.Umezawa, H.Kawarada , Fabrication of T—shaped
gate diamond metal-insulator—semiconductor field—effect transistors, Jpn.J.Appl.Phys., 45,
in press (2006)

K.S.Song, G.J.Zhang, Y.Nakamura, K.Furukawa, T.Hiraki, J.H.Yang, I.Ohdomari,
H.Kawarada, Label-free DNA sensors using diamond FETs, Phys. Rev. E74, in press (2007)

K.S.Song, Y.Nakamura, Y.Sasaki, M.Degawa, J.H.Yang, H.Kawarada , pH-sensitive
diamond field—effect transistors (FETs) with directly aminated channel surface, Analytica
Chimica Acta, 573-574, 3-8 (2006)

G.J.Zhang, K.S.Song, Y.Nakamura, T.Funatsu, [.Ohdomari, H.Kawarada, DNA
Micropatterning on polycrystalline diamond via one step direct amination, Langmuir, 22,
3728-3734 (2006)

J.H.Yang, K.S.Song, S.Kuga, H.Kawarada, Characterization of direct immobilized probe
DNA on partially functionalized diamond solution—gate field—effect transistors, Jpn. J. Appl.
Phys. (Express Letter), 45, L1114-1.1117 (2006)

Y.Itoh, H.Umezawa, H.Kawarada, Trapping mechanism on oxygen—terminated diamond
surfaces, Appl. Phys. Lett., 89, in press (2007)

H. Umezawa, T. Takenouchi, Y. Takano, K. Kobayashi, M. Nagao, 1. Sakaguchi, M. Tachiki,
T. Hatano, G. Zhong, M. Tachiki, H. Kawarada , Advantage on Supercondutivity of Heavily
Boron-Doped (111) Diamond Films, Phys. Rev. B, 73, in press (2007)

J.H.Yang, K.S.Song, G.]J.Zhang, M.Degawa, Y.Sasaki, [.Ohdomari, H.Kawarada,
Characterization of DNA hybridization on partially aminated diamond by aromatic
compounds, Langmuir, in press (2007)

D.Takeuchi, C.E.Nebel, and S.Yamasaki, Photoelectron emission from diamond, phys. stat.
sol. (a), 203, 3100-3106 (2006)

C.E.Nebel, D.Shin, D.Takeuchi, T.Yamamoto, H.Watanabe, and T.Nakamura,
Alkene/diamond liquid/solid Interface characterization using internal photoemission
spectroscopy, Langmuir, 22, 5645-5653 (2006).

K. Murayama, N. Kodaira, T.Makino, T.Kubo, M.Ogura, S.Ri, D.Takeuchi, S.Yamasaki, and
H.Okushi, Temperature evolution of photocurrent spectra in undoped and boron—doped
homoepitaxial CVD diamond film, Diamond Relat. Mater., 15, 577 - 581 (2006)

T.Makino, H.Kato, M.Ogura, H.Watanabe, S.—G.Ri, S.Yamasaki, and H.Okushi,, Electrical
and optical characterizations of (001)-oriented homoepitaxial diamond p-n junction,
Diamond Relat. Mater., 15, 513 (2006)



T.Makino, N.Tokuda, H.Kato, M.Ogura, H.Watanabe, S.—G. Ri, S. Yamasaki, H.Okushi,
High—efficiency excitonic emission with deep-ultraviolet light from (001)-oriented
diamond p—i—n Junction, Jpn. J. Appl. Phys. (Express Letter), 45, L1042 (2006)

T.Makino, N.Tokuda, H.Kato, M.Ogura, H.Watanabe, S.—G. Ri, S. Yamasaki, H.Okushi,
Electrical and light—emitting properties of (001)-oriented homoepitaxial diamond p—i-n
junction, Diamond Relat. Mater., in press (2007)

N.Tokuda, H.Umezawa, T.Saito, K.Yamabe, H.Okushi, and S.Yamasaki, Surface roughening
of diamond(001) films during homoepitaxial growth in heavy boron doping, Diamond Relat.
Mater., in press (2007)

H.Umezawa, N.Tokuda, M.Ogura, S.—Gi Ri and S.Shikata, Characterization of leakage
current on diamond Schottky barrier diodes using thermionic—field emission modeling,
Diamond Relat. Mater., 15, 1949-1953 (2006)

D. Shin, B. Rezek, N. Tokuda, D. Takeuchi, H. Watanabe, T.Nakamura, T. Yamamoto, and
C.E.Nebel, Photo—and electrochemical bonding of DNA to single crystalline CVD diamond,
phys. stat. sol. (a), 203, 3245-3272 (2006)

D.Shin, N.Tokuda, B.Rezek, C.E.Nebel, Periodically arranged benzene-linker molecules on
boron—dopedsingle—crystalline diamond films for DNA sensing, Electrochem. Comm., 8,
844-850 (2006)

H.Kato, S.Yamasaki, H.Okushi, N-type doping on (001), Diamond, Diamond Relat. Mater.,
15, 548-553 (2006)

N.Tokuda, T.Saito, H.Umezawa, H.Okushi, S.Yamasaki, The role of boron atoms in
heavily boron—doped semiconducting homoepitaxial diamond growth — Study of surface
morphology, Diamond Relat. Mater., in press (2007)

N.Tokuda, H.Umezawa, T.Saito, K.Yamabe, H.Okushi, and S.Yamasaki, Step—flow to island
growth transition of homoepitaxial diamond films induced by heavy boron Doping, Diamond
Relat. Mater., in press (2006).

Y.Yamazaki, K.Ishikawa, S.Samukawa, S.Yamasaki, Defect creation in diamond by hydrogen
plasma treatment at room temperature, Physica B, 376-377 (2006).

Y.Yamazaki, K.Ishikawa, N.Mizuochi, S.Yamasaki, Structure of diamond surface defective
layer damaged by hydrogen ion beam exposure, Diamond Relat. Mater., 15, 703 (2006)

Y.Yamazaki, K.Ishikawa, N.Mizuochi, S.Yamasaki, Etching damage in diamond studied using
an energy—controlled oxygen ion beam, Japa. J. Appl. Phy., in press (2007)

T.Miyazaki and S.Yamasaki, Ab initio energetics of phosphorus impurity in subsurface
regions of hydrogenated diamond surface, e—Journal of Surface Science and Nanotechnology

4, 124-128 (2006).

T.Miyazaki, H.Kato, S.-Gi Ri, M.Ogura, N.Tokuda and S.Yamasaki, Energetics of dopant



atoms in subsurface positions of diamond semiconductor, Superlattices and Microstructures,
in press (2007)

H.Kato, S.Yamasaki, H.Okushi, Carrier compensation in (001) n—type diamond by
phosphorus doping, Diamond Relat. Mater., in press (2007)

J.H.Yang, Y.Nakano, Y.Murakami, K.S.Song, H.Kawarada, Characterization of immobilized
DNA on functionalized ultradispersed diamond”, Chem. Phys. Lett., in press (2007)

J.H.Yang, K.S.Song, Y.Sasaki, M.Degawa, K.Furukawa, T.Hiraki, H.Kawarada,
Characterization of hybridization kinetics on functionalized diamond SGFETSs for detecting

single-mismatch oligonucleotides, Advanced Functional Materials, in press (2007)

H.Okushi, H.Watanabe, S.Yamasaki and S.Kanno, Emission propertis from dense exciton
gas in diamond, phys. stat. sol. (a), 203, 3226 (2006)

S.Kanno and H.Okushi, Emission lines from excitons with collision in indirect semi—
conductors, phys. stat. sol. (a), in press (2007)

K.Murayama, Y.Sakamoto, T.Fujisaki, S.Yamasaki, H.Okushi, Free—exciton luminescence
spectrum broadening due to excitonic complex in diamond, Diamond Relat. Mater., in press

(2007)

KEFH, XAYERENRT /T AAAZADO3E, AR o= 7, 47,
506-511(2002)

REFE, FAYERALIR, R E, 2, 6-13(2002)
REEFE, FATVENEINRIET A, &5 T, 52, 907 (2003)

AKIEEF . IIIGE. BEBIE— . CVDX AYELREEOESRIFZE . NEW DIAMOND, 75, 6
- 11 (2004)

JIEH L8, HER 12, "FAYERIZBT D) YR EFET~D I A, i Y,
73 (3), 339-345 (2004)

KOG, R A, I E=R, xR ERS, HER A, IR B, SHEERE ALY
TUREHZ W EBREIRIRFETsO A A2~ GBFHS0), B AH: Ak
E5aimeEk, 31, 335-340 (2004)

PN KE, [UIRES, Christoph Erwin Nebel, &Y6EFHH R HIE(TPYSIILAZ A Y E
URNSEROFAM (fE), NEW DIAMOND, 78, 6 — 11 (2005)

KEFHH, (NEFER, BT <A ARAX AR EER, IS, 74, 1227 (2005)

PR R, N HZEA, ERGETY, &0 MEeE T IMesic o L miEsEmmer, BAR
HE AL RAEE, 47, 3-8 (2005)

R iz, 8 E, R R, JIRE P, eimiEMN~ A7 mil 7 X< CVDIZES



Hgh—R o)/ Fa—TRmEE B0, 7 IR~ ERa5aiE, 81, 665-668
(2005)

KGR, R B, I 2, xR ER, HER 1, JIEE PE SRR AT
VRE W BRI E R IKFETs DAL A B ~0isH, B Ak f ik B ais, 58, 4)
473-476 (2005)

JIEH P, RO, REEMZAVYEL RN P AZZEEDNAKR STy s
I, AbSRE T3 58, 473-476 (2005)

KEF, XAVYERRT AR, J65, 35, 254-259 (2006)

(2) TOMDELED

AR TEHROPNEEFEF T/ A — VORI R FE 2B, B
s EE AT, 192, 55, 5(2002)

(88 | Clallen oA AV R Y8R, JSTHRRENFIC I AR (2004)
KEFH i, XA ROWFEIZ)NTHE, NEW DIAMOND, 775 4 (2005)
HEPERG , X A Y EL R TR OIEINRIESE, FEFMFTODAY, 625127, 22 (2006)

KEF I PR, (LIRES, XA VeV NICEDE I RENRFE NS A4 —R, AHl~T
U7 VAT — (MATERIAL STAGE), 7282% (2007)

(3) FR¥EH

O Bk (ENEE 25 1, [EERSE 26 1)
@ nEERE (EIN=iE 117 78, HEESE 811

@ WARF—FER (EN=iE 20 1R, EER=#% 23170

OB FFUBDER (EW 251F, st 261F)

D.Takeuchi, Diamond (as an ultimate semiconductor material in future applications),
International summer school, role of physics in future applications: from Nanotechnology to
Macroelectronics (2002.6.12) (Invited)

H.Okushi, H.Watanabe, S.Ri, D.Takeuchi, S.Yamanaka, Homoepitaxial diamond film growth,
CIMTEC 2002 10™ international ceramics congress and 3" forum on new materials
(2002.7.15) (Invited)

S.Ri, H.Yoshida, H.Watanabe, D.Takeuchi, M.Ogura, M.Hasegawa, H.Okushi, Hydrogen
plasma etching effect on CVD diamond film growth with atomically flat surface, The 10
International Symposium on Advanced Materials ISAM2003), (2003.3.11) (Invited)

H.Okushi, H.Watanabe, M.Ogura, M.Hasegawa, S.Kanno, Nonlinear effects in free exciton



luminescence of diamond, # 1 [/ E M EHEREEIEE S >R 4, (2003.3.19) (Invited)

H.Watanabe, S.Kanno, H.Okushi, Excitonic emission from high quality homoepitaxial
diamond films, Applied Diamond Conference/Frontier Carbon Technology Joint Conference
(2003.5) (Invited)

H.Okushi, Nanoscale fabrication processes for diamond devices, 2" International Symposim
on “Future—oriented Interdiscipinary Material Science” and 1* international-symposium on
“Nano Science”, DIZEBEESEY, (2003.11.19) (Invited)

H.Okushi, Growth and characterization on homoepitaxial CVD diamond films, The 9
International Conference on New Diamond Science and Technology—9, Waseda Univ.,
(2004.03.27) (Invited)

H.Okushi, Homoepitaxial diamond thin films for application to electronic devices, The 8
International Conf. on Nanotechnology and Science (NANO-8), Venetia, [taly (2004.7)
(Invited)

H.Kawarada, H. Umezawa, S. Miyamoto, H.Matsudaira, K.S.Song , Diamond field effect
transistors for microwave devices and biosensing application, ADC, (2004.8) (Invited)

H.Kawarada, H.Umezawa, S.Miyamoto, H.Matsudaira, K.S.Song, Diamond field effect
transistors for microwave devices and biosensing application, ADC, (2004.8) (Invited)

H.Okushi, H.Watanabe and S.Kanno, Characteristics of excitonic emission in diamond
The 10" international conf. on surface and bulk defects in diamond (SBDD-10), Hasselt,
Belgium (2005.2) (Invited)

M.Kato, S.Yamasaki and H.Okushi, Growth and characterization of phosphorus—doped
diamond using organo— phosphorus gases, The 10" International Conf. on Surface and Bulk
Defects in Diamond (SBDD-10), Hasselt, Belgium (2005.2) (Invited)

H.Okushi, H.Watanabe and S.Kanno, Quantum-—statistical properties of excitons in
diamond, AIST-DRC, Diamond 2005, Toulouse, France (2005.9.11) (Invited)

H.Okushi, Bose—Finstein condensation of excitons in diamond, AIST-DRC, Seminar of
Munich Institute of Technology, Munich, Germeny (2005.9.19) (Invited)

Hiromitsu Kato, Satoshi Yamasaki, Hideyo Okushi, N-type doping on (001) diamond,
AIST-DRC, Diamond 2005, Toulouse, France (2005.9.11-16) (Invited)

H.Ichinose, Atomic and electronic structure analysis of a semiconductor G.B. by
ARHVTEM and ab-initio Calculation, Microscopy Society of Republic of China (MSROC)
(Key note Lecture), China (2005) (Invited)

D.Takeuchi, B.Rezek, D.Shin, S.-G.Ri, H.Kato, C.E.Nebel, S.Yamasaki, Unique
photo—excitation on diamond surface with negative electron affinity, AIST-DRC, Carbon,



(2005) (Invited)

H.Ichinose, Atomic and electronic structure analysis of a semiconductor G.B. by
HRHVTEM and ab-initio calcuration, International Symposium on Materials Science and
Engineering (ISMSE2005), (Taiyuen) (2005.7.31-8.4) (Invited)

H.Ichinose, Interface induced functional nano—materials and their EM analysis, Hokkaido
Univ., Asia—Pacific Advanced Microscopy Symposium,(Fualien), (2005.11.16) (Invited)

H.Kato, T.Makin, S.Yamasaki, H.Okushi, CVD growth and characterization of (001) n—type
diamond by phosphorus doping, ICNDST/ADC 2006 Joint Conference, USA, (2006.5.15)
(Invited)

D.Shin, B.Rezek, N.Tokuda, H.Watanabe, T.Yamamoto, T.Nakamura, C.E.Nebel,
Biochemical functionalization of single crystalline CVD diamond, 17" European Conference
on Diamond, Diamond-Like Materials, Carbon Nanotubes,Nitrides & Silicon Carbide,
Estoril, Portugal, (2006. 9) (Invited)

D.Takeuchi, C.E.Nebel, S.Yamasaki. Photoelectron emission from diamond, The 11"
International Conf. on Surface and Bulk Defects in Diamond (SBDD-11), Hasselt, Belgium
(2005.2) (Invited)

H.Okushi, H.Watanebe, S.Yamasaki and S.Kanno, Possibility of exciton Bose—FEinstein
condensation in diamond, Material Congress 2006 London (2006.4.6) (Invited)

S.Yamasaki, In—situ electron spin resonance in semiconductor fabrication processes;
oxidation, deposition and etching, American Chemical Society, 48th Rocky Mountain
Conference on Analytical Chemistry, 29th International EPR Symposium, Colorado,
(2006.7)

C.E.Nebel, D.Shin, D.Takeuchi, N.Tokuda, H.Uetsuka, B.Rezek and T.Nakamura, DNA
bonding to CVD diamond probed by scanning electron—fluorescence—and Atomic force—
Microscopy, 2006 Materials Research Society Fall Meeting, Symposium on “Diamond
Electronics —— Fundamentals to Applicationsm, Boston, U. S., (2006. 11) (Invited)

S.Yamasaki, Recent achievements on growth and doping of homoepitaxial CVD diamond film,
Material Research Society, Boston, (2006.11) (Invited)

PR =E B EE, KEFH I, Z A YN ERTORIE 13, TRk 14 4 b K27
& B EHIFZEETIF S (2002.7.6)

KEFHM, FAYERE2ROELTZIRE R T MBI ZEOE M LA % O RER, Bl
MFZEE 5 10 [ E B3I — (2002.8.30)

KEFH, RAN AV ELTOTARE vy 7 28R ) —dilT DX A Y E R YEROM
e A], 5 84 [A] KASTEC (JuKJGimAt F i LR sE o 2 —) £317—(2002.9.18)

KEFHM, XA PERPRER, ARISH~TIT7 VTR (2002.11.17)



KEFHH, KAV L TOUARE vy 7 85K, 5 89 [A] KASTEC &I/ —,
(2003.1.21)

KRE\FHH, BEFT A2 BfELIA A YRV EER -G E T OE B LIS
FpME —  KRIREE 1815 R AR YD AR s REA O AIFE ) (2003.3.6)

KEF, WIFE, ZAYESRORXRM, 5 13 B XKE77—72, [ (2003. 9.24)

KEF, BT A A BIELIAATVESRLELROFIEIZOWNT, AIST AZZTBE
iFaEs: (2003.10.15)

KEFH, FEREE, BHIEE, AAVYELVROTFVMNACIOIERIER B S, 7E
VT 7 AT MBS 147 BB S 8 84 mIWfZes, THZZ77 KK (2004.3.04)

KEFHM, &g p MEAYEVROREE ay b — 88, IS E Y
PR B AL AE (2004.5)

JWEHE R XAV ECRICBT D% v U YiERe L @ E B FET ~ols M, G
WE R B R RORL R (2004.5)

KE\EFH, ZATEROMIRIINTDHE, & 18 BXATELRVUARTVTA (KR,
2004.11)

IR YE, 00DV R —7"nIgH A¥ &L RERO L EEF OIS, AIST-DRC,
Za—HAVEURT4—T L Rk 1T HFEE 1 BINFES (2005.10)

IR, ILIFES, KEFHH, 0DEVR—7 n B AYELR Y8 RO ME AT
-SIMS ~ B 7T, AIST-DR, % 66 [l A0 h e, S E s, K
*(2005.9.5-7)

TP, b dh A O R 73 B AR S AR IR ED, WhRRERR KRR R (B
) [T BAMEE O RFH4 1, (2005.10.14)

TR, B TNELIE —~T VTNV —-HAR 07 747 — R 50 705
DNAZ> /37 «H{ifdE T —, JST B/ e E R e FHET7 +—F 4, (2005.1.13-15)

MO, AR — B2 W ~, LR EM BT BTy — 2 v ay 7
[ b V= KB O S 2RI BT oM B2 7T 7 r—5F |, filie (2005) (fHE)

e BR, B B/, A %, 8T &2, RE KA W0 B, K %E, P
%% %, Hoesch Moritz, f&H &4, KA Fi—B8, JNIFEEEE, @EERRRF—T
CVD RETEHF L vV AV ESROBZERME I, 2005 FEAKEE 66 1S A HL T2
AN, SEEGRE, SR (2005.9)

NG, (00D AVELRIZEITSD n IARERIEHEAT OB S, KETFS, Bl 2
Tk, (2005.11.30)

JIUERH ¥, ZAYEROKFA -8R OB EE F T, 2005 HFKFE 66 A5 HY)



HPRPINEES, KT (2005.9)

HEFHEEE, RO guiding rule SFEFEAMEE, 21 Hfd COE 7'/ AT5EMEHT
B OFLWEERERIS ], Kk (2006)

S, B BMEL OB SR R, DR - MR FER AR - A R a1 b
A, T EFMESE =, AL (2006)

T E, A EE ML oE o iEie b5, 5 44 B2 ar 7y Ak
WFIEIZ BT BEHAIEAT D A Ri#R ] (2006)

KEEM, BEKFBEHNZTTX~ CVD XA YVEVRE K EWELICB T DRI Ty
T 7 ORI, 20064EFKZE 67 Bl AW ELF S SN kE S, S EGER . SLmiE K5
(2006.8)

IFE 5% 1UIE B, SR~ Ic kA AP ELREEERO S ROB LG, & 3 [Blan
AR« S A aEIE A S, AL (2006.11.17)

@pEERE (HAN 1174, W 8144)

S.Ri, H.Watanabe, M.Ogura, D.Takeuchi, M.Hasegawa, H.Okushi, K.Simomura,
K.Nishiyama, Muon spin relaxation in HPHT synthetic 1b (001) diamond, 13" European

Conference on Diamond,Diamond-Like Materials,Carbon Nanotubes,Nitrides & Silicon
Carbide (2002.9.9)

M.Hasegawa, M.Ogura, H.Watanabe, S.Ri, Y.G.Chen, H.Okushi, Characterization of
boron—implanted CVD homoepitaxial diamond film by schottky barrier properties,13"
European Conference on Diamond,Diamond-Like Materials,Carbon Nanotubes,Nitrides &
Silicon Carbide (2002.9.10)

S.Ri, H.Yoshida, H.Watanabe, D.Takeuchi, M.Ogura, Hydrogen plasma etching effect on
homoepitaxial diamond film growth with atomically flat surface , 13" European Conference on
Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon Carbide
(2002.9.10)

H.Watanabe, S.Kanno, H.Okushi, Nonlinear emission from high—density excitons in
high—quality diamond film generated by electron beam, DIAMOND 2002 (13" European
Conference on Diamond, Diamond-Like Materials, Carbon Mamotubes, Nitrides & Silicon
Carbide) (2002.9.13)

Y.G.Chen, H.Okushi, M.Kondou, S.Ri, M.Ogura, N.Kobayashi, Electrical properties of
B-doped homoepitaxial diamond Fims/P-doped hydrogenated amorphous silicon p—n
heterojunctions , DIAMOND 2002 (13" European Conference on Diamond, Diamond-Like
Materials,Carbon Mamotubes, Nitrides & Silicon Carbide) (2002.9.13)

Y.G.Chen, M.Ogura, M.Kondou, S.Ri, M.Hasegawa, H.Watanabe, N.Kobayashi, H.Okushi,
Study for defect-related states in diamond band gap based on B—doped homoepitaxial
diamond films/P-doped hydrogenated amorphous silicon p—n heterojunctions , Fourth



International Symposium on Control of Semiconductor Interfaces(ISCSI4) (2002.10.23)

N.Sakaguchi, H.Takahashi and R.G.Faulkner, Recent results on segregation and stress
effect, Meeting on Grain Boundary Engineering, Oxford, UK (2002)

Juergen Ristein, Mark Riedel, Lothar Ley, D.Takeuchi, Band diagrams of intrinsic and
p—type diamond with hydrogenated surfaces, Surface and bulk defects in CVD diamond films,
VIII (2003.2.28)

M.Suzuki,H.Yoshida,N.Sakuma,T.Ono, T.Sakai,M.Ogura,H.Okushi, Electrical properties of
CVD homoepitaxial diamond layers, The 10th International Symposium on Advanced
Materials (ISAM2003) (2003.3.12)

Y. Chen Y M. Ogura, H. Okushi, Excitonic emission from high homoepitaxial diamond films,
Applied diamond conference / Frontier carbon technology joint conference 2003
(ADC/FCT 2003), ><IXEFE#Y EPOCHAL TSUKUBA (2003.08.20)

S.G.Ri, H.Watanabe, M.Ogura, D.Takeuchi, M.Hasegawa, H.Okushi, K.Shimomura,
K.Nishiyama, 14" European conference on diamond, diamond-like materials, Carbon,
Nanotubes, Nitrides&silicon carcide (Diamond 2003), Salzburg Austria, (2003.09.11)

N.Mizuochi, H.Watanabe, J.Isoya, H.Okushi, S.Yamasaki, Hydrogen-related defect in
single crystalline CVD homoepitaxial diamond film studies by EPR, Carbon, Nanotubes,
Nitrides & silicon carbide (Diamond 2003), Salzburg Austria, (2003.09.11)

M.Ogura, Y.Chen, S.G.Ri, H.Watanabe, H.Okushi, High incorporation efficiency of boron
in CVD homoepitaxial diamond films, Carbon, Nanotubes, Nitrides & silicon carbide
(Diamond 2003), Salzburg Austria, (2003.09.11)

Y.Chen, M.Ogura, H.Okushi, Thermal annealing effect on current-voltage and
capacitance—voltage characteristics of metal/diamond schottky diodes on high quality
boron—doped homoepitaxial diamond film, Carbon, Nanotubes, Nitrides & silicon carbide
(Diamond 2003), Salzburg Austria, (2003.09.11)

N.Sakaguchi, S.Watanabe and H.Takahashi: “Direct observation of grain boundary
migration with solute segregation under electron irradiation”, High Level Science
Conference on Moving Interfaces in Solids, Irsee, Germany (2003)

N.Sakaguchi, S.Watanabe, H.Takahashi: “Multi-scale approach to radiation-induced
segregation around various grain boundaries under irradiation”, 11th International
Conference on Fusion Reactor Materials, Kyoto, Japan (2003)

Y.Chen, M.Ogura, H.Okushi, Schottky junction properties on high quality B—doped
homoepitaxial diamond thin films, 31th Conference on the Physics and Chemistry of
Semiconductor Interfaces, Ohana Keauhou Beach Resort, Hawaii, (2004.01.19)

Y.Chen, M.Ogura, S.Yamasaki, H.Okushi, Investigation of specific contact resistance of
ohmic contacts to B-doped homoepitaxial diamond using transmission line model, The 9"
International Conference on New Diamond Science and Technology—9, Waseda Univ.



(2004.03.27)

W.Futako, A.Uedono, H.Kato, H.Watanabe, S.Yamasaki, H.Okushi, Characterization of
homoepitaxial on new diamond science and technology, The 9™ International Conference on
New Diamond Science and Technology—9, Waseda Univ. (2004.03.27)

N.Mizuochi, M.Ogura, H.Watanabe, J.Isoya, H.Okushi, S.Yamasaki, ESR study of
hydrogen—related defects in boron doped p—type CVD homoepitaxial diamond films, The 9"

International Conference on New Diamond Science and Technology—9, Waseda Univ.
(2004.03.27)

H.Kato, W.Futako, S.Yamasaki, H.Okushi, Homoepitaxial growth and characterization of
phosphorus—doped diamond using tertiarybutylphosphine as a doping source, The 9™
International Conference on New Diamond Science and Technology—9, Waseda Univ.
(2004.03.27)

N.Sakaguchi, Y.Sueishi, H.Kinoshita, T.Shibayama, H.Ichinose, H.Takahashi, Behavior of
defect clusters by cascade damage during electron irradiation in austenitic stainless steel,
8th Asia—Pacific Conference on Electron Microscopy, Kanazawa, Japan (2004)

N.Sakaguchi, S.Iwama, T.Horie, H.Kinoshita, H.Takahashi, H.Ichinose, Void formation
behaviors on ferritic/martensitic steels under electron irradiation, Eighth Japan—China

Symposium on Materials for Advanced Energy Systems and Fission & Fusion Engineering,
Sendai, Japan (2004)

K.S.Song, H.Kanazawa, Y.Nakamura, M.Degawa, H.Umezawa, H.Kawarada,
Surface—modified diamond field—effect transistors for urea and glucose sensor, The Eighth
World congress on Biosensors, Spain (2004.5)

Y.Sasaki, K.S.Song, Y.Nakamura, S.Kawamura, M.Degawa, H.Umezawa. H.Kawarada, The
mechanism of pH sensitivity on diamond surface, 15th European Conference on Diamond,
Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon Carbide, Riva Del Garda,
Italy, (2004.9)

H.Kawarada, H.Umezawa, S.Miyamoto, H.Matsudaira, K.S.Song, Diamond field effect
transistors for microwave devices and biosensing application, ADC, (2004.8) (invited)

K.S.Song, Y.Nakamura, M.Degawa, Y.Sasaki, H.Umezawa, H.Kawarada , The pH sensitivity
on the hydrogenated diamond surface and its application to biosensors, 334th
SE-Heraeus—Seminar. Biofunctional Interfaces, Basic Science and Applications, Tutzing,
Germany (2004.10)

J.H.Yang, K.S.Song, H.Umezawa, H.Kawarada, A novel method of DNA immobilization on
diamond by aromatic carboxylic compound, Hybridization to Compare Fluorescence
Intensities, 334th SE-Heraeus—Seminar. Biofunctional Interfaces: Basic Science and
Applications, Tutzing, Germany (2004.10)

H.Kawarada, H.Umezawa, K.S.Song , Diamond field effect transistors for RF, Nano and Bio
applications, The 3rd Int. Seminar on Advances in Carbon Electronics, London, England,



(2004.10)

T.Iwasaki, Y.Yoshida, T.Aikawa, R.Hosaka, K.Honda, G.Zhong, Y.Furukawa, I.Ohdomari,
H.Kawarada , Low temperature plasma enhanced chemical vapor deposition of carbon
nanotubes and nanofibers, 2004 MRS Fall Meeting, Boston, USA (2004.11)

Y.Nakamura, K.S.Song, G.Zhang, J.H.Yang, K.Furukawa, S.Kawamura, Y.Sasaki,
M.Degawa, H.Umezawa, 1.Ohdomari, H.Kawarada , The label-free DNA detection using
diamond FET based on its molecular charge, 2004 MRS Fall Meeting, Boston, USA
(2004.11)

K.Kobayashi, T.Tekenouchi, Y.Takano, M.Nagao, [.Sakaguchi, M.Tachiki, T.Hatano,
G.Zhong, H.Umezawa, H.Kawarada , Super conductivity in heavily B-doped CVD diamond
thin film, 2004 MRS Fall Meeting, Boston, USA (2004.11)

H.Hata, T.Arai, S.Mejima, H.Umezawa, D.Ferrer, T.Shinada, [.Ohdomari, H.Kawarada ,
High power RF diamond FETs with low resistive source/drain carbide ohmic layer using
focused Ni lon irradiation, 2004 MRS Fall Meeting, Boston, USA (2004.11)

N.Mizuochi, H.Watanabe, H.Kato, H.Isoya, H.Okushi, S.Yamasaki, Nature of the carbon
dangling bond defects accompanying a hydrogen atom in CVD homoepitaxial diamond films
studied by EPR and CL, AIST-DRC,ICNDST-10, AIST (2005.5.11-14)

S—-G.Ri, H.Kato, M.Ogura, H.Watanabe, T.Makino, S.Yamasaki, H.Okushi , Electrical and
optical characterization of boron doped(111) homoepitaxial diamond films, = AIST-DRC,
ICNDST-10, Tsukuba (2005.5.11-14)

H.Kato, S.Yamasaki, H.Okushi, Growth of heavily phosphorus—doped diamond by CVD
technique, International Workshop on Superconductivity, Tsukuba (2005.12.07)

S-G.Ri, C.E.Nebel, D.Takeuchi, B.Rezek, S.Yamasaki, H.Okushi, Surface conductive
layers on (111) diamond after oxygen treatments, AIST-DRC, Diamond 2005, Toulouse,
France (2005.9.11-16)

H.Kato, S.Yamasaki, H.Okushi, n—type conductivity of phosphorus—doped homoepitaxial
diamond on (001) substrate, AIST-DRC, ICNDST-10, Tsukuba, AIST (2005.5.11-14)

D.Takeuchi, S.—G.Ri., H.Kato, C.E.Nebel, S.Yamasaki, Secondary photoelectron emission
experiments on p—, intrinsic, and n—type diamond, IST-DRC, Diamond 2005, Toulouse,
France (2005.9.11-16)

N.Mizuochi, H.Kato, H.Watanabe, ].Isoya, H.Okushi, S.Yamasaki , EPR and CL study of
the carbon dangling bond defects accompanying a hydrogen atom in CVD homoepitaxial
diamond films, AIST-DRC, ICDS-23, Awaji Island (2005.7.25-29)

N.Sakaguchi, S.Watanabe, H.Takahashi and H.Ichinose, A Multi-scale approach to
radiation—induced segregation at various grain boundaries, 3rd JUPITER-II Workshop on

Interaction of Modeling and Design of Materials Systems for Fusion Blankets, Tokyo, Japan
(2005)



H.Ichinose, N.Sakaguchi, N.Takayanagi, H.Okushi, H.Watanabe, Atomic and electronic
structure analysis of oxygen terminated diamond and metal interfaces by Atomic—resolution
HRTEM, EDS and EELS, Hokkaido Univ., AIST-DRC,2005 MRS Fall symposium, Boston,
US, Nov.28-Dec.2 (2005)

N.Sakaguchi, K.Yonezuka, R.Kokado, H.Ichinose, HRTEM and ab-initio calculation
analysis of metallic ion implanted dilicon grain boundaries, 2005 MRS Fall symposium,
Boston, US, Nov.28-Dec.2 (2005)

T.Ohki, Y.Sasaki, J.Yang, K.S.Song, H.Umezawa, H.Kawarada , Hysteresis characteristic
on the pH sensitive diamond SGFET, The 10th International Conference on New Diamond
Science and Technology AIST, Tsukuba, Japan (2005.5)

S.Mejima, H.Hata, T.Arai, H.Umezawa, J.Kurosawa, D.Ferrer, T.Shinada, [.Ohdomari,
H.Kawarada, fablication of low resistive layer in diamond surface by Ni Ion irradiation with
controlling substrate temperature, Waseda Univ., The 10th International Conference on
New Diamond Science and Technology AIST, Tsukuba, Japan,(2005.5)

K.Hirama, T.Koshiba, K.Yohara, H.Takayanagi, M.Satoh, H.Umezawa, H.Kawarada,
T.Saitoh, K.Park, N.Fujimori, High—performance MISFET using high—mobility substrate and
alminum oxide gate insulator, ADC/Nanocarbon 2005, Argonne, USA, (2005.5)

G.Zhong, T.Iwasaki, [.Ohdomari, H.Kawarada, High yield selective growth of millimeter
long, Vertically aligned single—walled carbon nanotubes at low temperatures,Waseda Univ.,
Sixth International Conference on the Science and Application of Nanotubes, Gothenburg,
Sweden, (2005.6)

K.Furukawa, K.S.Song, G.J.Zhang, J.H.Yang, [.Ohdomari, H.Kawarada, Ultra sensitive
label-free diamond DNA biosensor to detect its molecular negative charge, 16th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Toulouse, France (2005.09)

K.Yohara, K.Hirama, M.Satoh, H.Umezawa, H.Kawarada, Development of diamond
MISFETs with oxide gate insulator , 16th European Conference on Diamond, Diamond-Like
Materials, Carbon Nanotubes, Nitrides & Silicon Carbide, Toulouse, France (2005.09)

H.Takayanagi, K.Hirama, M.Satoh, H.Kawarada, The improvement of RF performance for
diamond MISFETs with miniaturization of gate length, INT'L CONFERENCE ON
SILICON CARBIDE AND RELATED MATERIALS 2005, Pennsylvania, U. S. A.(2005.09)

K.S.Song, G.J.Zhang, K.Furukawa, T.Hiraki, Y.Sasaki, J.H.Yang, [.Ohdomari, H.Kawarada,
Diamond field—effect transistors (FETs) applying for the charge detection biosensors,
Waseda Univ. Instrumental Methods of Analysis Modern Trends and Applications Crete,
Greece (2005.10)

H.Kawarada, K.S.Song, Detection of Ions and DNA hybridization using diamond solution
gate fets,Waseda Univ., 2005 AIChE Annual Meeting, Cincinnati, U.S.A.(2005.10)



T.lwasaki, T.Yoshida, T.Aikawa, G.F.Zhong, [.Ohdomari, H.Kawarada, Synthesis of
millimeter long vertically aligned single—walled carbon nanotubes by point—arc microwave
plasma CVD, Waseda Univ., 2005 AIChE Annual Meeting, Cincinnati, U.S.A.(2005.10)

D.Ogiwara, M.Tanaka, Y.Sasaki, K.Hirama, K.S.Song, H.Umezawa, H.Kawarada, Influence
of negative adsorption on hydrogen terminated P-type diamond surface, Annual Meeting,
Cincinnati, U.S.A. (2005.10)

H.Kawarada, K.Furukawa, Y.Sasaki, J.H.Yang, K.S. Song, Detection of Ions and DNA
hybridization using diamond solution Gate FETs, 2005 Symposium on Nanoscale Materials,
Processes and Devices, Hawaii, U.S.A.(2005.11)

K.S.Song, M.Degawa, Y.Sasaki, K.Furukawa, T.Ohki, T.Hiraki, J.H.Yang, H.Kawarada,
DNA detection and biosensing application of diamond transistors, 2005 Symposium on
Nanoscale Materials, Processes and Devices, Hawaii, U.S.A.(2005.11)

J.H.Yang, K.S.Song, G.J.Zhang, M.Degawa, Y.Sasaki, [.Ohdomari, H.Kawarada, A Novel
method of DNA immobilization on diamond by aromatic carboxylic compound, 2005
Symposium on Nanoscale Materials, Processes and Devices, Hawaii, U.S.A.( 2005.11)

H.Umezawa, H.Hirama, T.Arai, H.Takayanagi, T.Koshiba, K.Yohara, S.Mejima, M.Satoh,
H.Kawarada, Diamond RF transistors on H-terminated diamond surface channel, 2005
Symposium on Nanoscale Materials, Processes and Devices, Hawaii, U.S.A.(2005.11)

K.S.Song, G.J.Zhang, K.Furukawa, T.Hiraki, Y.Sasaki, J.H.Yang, I.Ohdomari, H.Kawarad,
Diamond FET biosensor to actualize the detection of SNP based its charge detection, 2005
MRS Fall Meeting, Boston, U.S.A.(2005.11)

H.Ichinose, M.Kozuka, T.Hirose, [.Ume—eda and N.Sakaguch, Laser assisted sample finish,
16th International Microscopy Congress, Sapporo, Japan (2006)

J.H.Yang, K.S.Song, G.]J.Zhang, I.Ohdomari, H.Kawarada, Detection of the label-free DNA
on diamond SGFETSs by direct amination and CAC, 231st ACS National Meeting, Atlanta,
U.S.A. (2006.3)

D.Shin, N.Tokuda and C.E.Nebel, Electrochemical Bio—functionalization of highly
boron—doped single crystalline CVD diamond, the 209th Meeting of The Electrochemical
Society, Symposium on “Physical and Analytical Electrochemistry General Session”,
Denver,Colorado, U. S. (2006. 5)

T.Makino, N.Tokuda, H.Kato, M.Ogura, S—G.Ri, H.Watanabe, S.Yamasaki, H.Okushi,
Electrical and light—emitting properties of (001)-oriented homoepitaxial diamond p-n
junction, Diamond2006, 17™ European Conference on Diamond, Diamond-like Materials,
Carbon Nanotubes, and Nitrides, Estoril, Portugal (2006. 9)

N.Tokuda, H.Umezawa, T.Saito, S.Yamasaki, H.Okushi, Influence of heavy boron doping on
homoepitaxial diamond growth, 17th European Conference on Diamond, Diamond-Like
Materials, Carbon Nanotubes, Nitrides & Silicon Carbide, Estoril,Portugal (2006. 9)



D.Shin, N.Tokuda, S.—Gi Ri, C.E.Nebel, Covalent DNA attachment on CVD diamond for
electrochemical hybridization sensors, 2006 Materials Research Society Fall

Meeting,Symposium on “Diamond Electronics —— Fundamentals to Applications,Boston, U.
S., (2006. 11)

H.Uetsuka, D.Shin, N.Tokuda, K.Saeki, C.E. Nebel, Diamond surface modifications with
diazonium salt, 2006 Materials Research Society Fall Meeting, Symposium on Diamond
Electronics —— Fundamentals to Applications, Boston, U. S., (2006. 11)

S-G.Ri, D.Takeuchi, C.E.Nebel, Y.Yamazaki, N.Tokuda, S.Yamasak, H.Okushi,
Surface electronic properties on B doped (111) diamond films after oxidation treatments,
Diamond 2006, Estoril, Portugal (2006.09.08)

N.Sakaguchi, R.Kokado, A.Ochiai, K.Yonezuka, H.Ichinose, HRTEM and ab-initio
calculation analysis of metallic lon implanted silicon grain boundaries, 16th International
Microscopy Congress, Sapporo, Japan (2006)

J.H.Yang, K.S.Song, G.J.Zhang, I.Ohdomari, H. Kawarada, Detection of the label-free DNA
on diamond SGFETSs by direct amination and CAC, 31%* ACS National Meeting, Atlanta,
U.S.A.(2006.3)

H.Okushi, H.Watanebe, S.Yamasaki, S.Kanno, Possibility of exciton Bose—Eiestein
condensation in diamond, Material Congress 2006 London (2006.04.6)

J.H.Yang, K.S.Song, Y.Sasaki. H.Kawarada, Characterization of controlled hybridization
kinetics on diamond field effect transistor for detecting label-free oligonucleotides,
BIOSENSORS 2006, Toronto, Canada (2006.5)

K.S.Song, T.Hiraki, K.Furukawa, J.H.Yang, H.Kawarada, Electric—field assisted DNA
sensors using diamond FETs, BIOSENSORS 2006, Toronto, Canada (2006.5)

J.H.Yang, K.S.Song, G.J.Zhang, S.Yoshinori, I.Ohdomari, H.Kawarada , Detection of the
label-free target oligonucleotides on diamond SGFETSs by using direct amination and CAC,
The joint International Conference on New Diamond Science and Technology and the
Applied Diamond Conference, North Carolina, U.S.A. (2006.5)

K.S.Song, T.Hiraki, K.Furukawa, J.H.Yang, H.Kawarada , Highly sensitive label-free DNA
ciamond FET biosensor based on the negative charge of DNA, The joint International
Conference on New Diamond Science and Technology and the Applied Diamond Conference,
North Carolina, U.S.A. (2006.5)

H.Kawarada, D.Ogiwara, M.Tanaka, Y.Sasaki, K.Hirama, K.S.Song, Dense hole

accumulation induced by O2- ions on hydrogen—terminated diamond surface: A new model



for subsurface conductivity, The joint International Conference on New Diamond Science
and Technology and the Applied Diamond Conference, North Carolina, U.S.A. (2006.5)

K.Hirama, S.Yamauchi, M.Satoh, H.Kawarada, RF power characteristics of diamond
MISFETs utilizing hole accumulation layer, The joint International Conference on New
Diamond Science and Technology and the Applied Diamond Conference, North Carolina,
U.S.A.(2006.5)

K.Hirama, T.Koshiba, K.Yohara, H.Takayanagi, M.Satoh, H.Kawarada, RF diamond
MISFETs using surface accumulation layer, 18th International Symposium on Power
Semiconductor Devices And ICs, Naple, Italy (2006.6)

K.Hirama, T.Koshiba, H.Takayanagi, K.Yohara, S.Yamauchi, H.Kawarada , Microwave
analysis of 30GHz cut—off frequency diamond MISFETs, 17th European Conference on
Diamond, Diamond-Like Materials, Carbon Nanotubes, and Nitrides, Estoril, Portugal
(2006.9)

M.Tanaka, D.Ogiwara, Y.Sasaki, K.Hirama, K.S.Song, H.Kawarada, Control of
two—dimensional hole gas layer through charged membranes on the hydrogen—terminated
diamond surface, 17th European Conference on Diamond, Diamond-Like Materials, Carbon
Nanotubes, and Nitrides, Estoril, Portugal (2006.9)

H.Ishiwata, S.Koizumi, T.Takenouchi, Y.Takano, M.Nagao, T.Hatano, H.Kawarada,
Change of conductivity characteristic in heavily boron—doped diamond films, 17th European

Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, and Nitrides, Estoril,
Portugal (2006.9)

H.Takahashi, K.Furukawa , K.S.Song, G.J.Zhang, J.H.Yang, .Ohdomari, H.Kawarada , The
detection of base pair mismatched DNAUsing diamond field—effect transistors (FETs), 17th
European Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, and
Nitrides, Estoril, Portugal (2006.9)

ks, RKam—RR, AT, S2LERE, WG LS, & RRsIcka 27—
R7Z 24— & 0T RS FHERIT 2B AT, 5 131 [B] H RSB FREEEH K S, KR,
(2002)

BRI, ke, EBEE, KEFH, ~A/al 77 X<~CVDIZLDHAE MY ¥
FBURBEIFRED AT IMEAENE, 5 63 [Blh A EL 2 A il #1552 (2002.9.25)

AN PRS2 AT, B S, PR, RS S R AR TS i, B 77/ S AR
UHR—T CVDRETE XL NS AT VR ), 5 63 [ES IR s
1573(2002.9.25)



SRR EFHES KEHEM, SRERECTEAF Ly AYELREEO =S
FEOE (), 55 63 B A B2 2 sk 22 (2002.9.25)

WA AT IUFER /N BE, B R A, KB I, RETE XX Y L E A YT REED
153, 5 63 [ml HEE S HieEE S (2002.9.25)

AR AT, B e S N BUE AT N R, B HES , KBTSt P RIS —BE, V8 IR, &
HEEARM bOODFAYERF O o SR(IL), & 63 [l A ilim e
(2002.9.25)

KEEF M EHES, EEEE, R—AHH IS T2E AT TV RDLD XU R R A
RIMV(L), B16 B AYELRILREDT A (2002.11.25)

ERHEE By S, KB H I, v~/ 7o X<~CVDICLABEiERA AV &
VRFHRGRED S RE MEIENE, 6 16 BIZ A YEVRIVARITA (2002.11.25)

EREE EHRES, REHH, R—XFHiH T2 A YT RDNLD TR R FE A
ANV L 16 BXAYELRYURYT A (2002.11.25)

Al Ay, PR = S NBBUE TN R, RS, R L, RS —BR, /8 (LA, &
REEARK bOODNFAYELRFOD uS, 16 BIFXATELRI LRI (2002.11.25)

INBTELEE PR AS BN, 28 pl AT, PR SE R TN R, RIS, REEFH i, BT A AHKR
UHER—T CVDREZEAF Ly VE AV ERER, 5 16 REATELSR VR A
(2002.11.25)

BerAcsR, @i ERR, Nil0O1 A FME AR U I 1 DRI = L6 — LIS 55T,
Bk 13 AR1E ARG Jm 2 - FABREN 17 2 W SCER 5 TRl A& FRak iR =, LI (2002)

Pkl sh, KA —BR, K TR, L2 LERE, SiE LS, BRI ERIHL A
r—R I Z 25— 80 TO RS RT3 EhAENT, H AR IRISEEF S5 58 [R5 i
2, KB (2002)

EEIE S, AR, KEFHHE, R—XEEL - EER AT DR AL, H
A4 (2003.3.28)

RS HH,  NA B, KEEF5 1, Temperature dependence on current—voltage characteristics
of nickel/diamond Schottky diodes on high quality boron-doped homoepitaxial diamond
film , %% 50 RIS B BLRE AR = (2003.3.27)

BE 4% 80, /N B B, KBS, Capacitance—voltage—frequency characteristics of
Ni/diamond Schottky diodes on oxidized boron—doped homoepitaxial diamond film, %5 50 [H]
S B B MRS A R (2003.3.27)

o R NA B, ILAFNEL, KBTS AR WS AR B - Il RS, A4 EA
DB NEERIRAUT-Z A YT RO BHREAE GO /ERLL B LML , 56 50 B
WP B fRE AR S (2003.3.27)

INEBUEZ  BRASH, AE R AT, B S, K i, BT A AMARYFEFN—7 CVD ARET



EHR VA A EURER D), 5 50 [ 2R A2 (2003.3.27)

EHK BB A AR SN E B R N BUS, KR, & E AT
TEAF U N E AT REROBLAFNE, 5 50 [mlhs Y E SRR E & ok
£ (2003.3.27)

A AR B, T S EA, O R N B AR A AT, KRS, e e ARy L AT
VRERED HARE ATV (D), 55 50 [BH BB A5k S (2003.3.27)

SRS A LR R, B R, N B R AT, KR, R AR v LA AT E
VRTEED HARE ATV (1), 85 50 A6 A BB AR S (2003.3.27)

PR E AR EZ NEEE, EOINHES A, KEF I, REoe 3y L4 A%
FUREBENSDO LRIy A (1), 5§ 50 [B])G A Y PRS2 B AR 8 A Gl i
42> (2003.3.27)

ESEEE, ERIESE, KEFHSHE, &
VEESEAV), 2003 AEFK Z G W EL
(2003.09.01)

BRETEIX S Y NEATELREREOTF -
RFME S S, W RKFEERF R

BE 48 8, /N A B =, i B¢ 18 I, The conduction properties of diamond
(B-doped)-hydrogenated a—Si:H (P—doped) p—n * heterojunctions, 2003 £k Z= it L5
DAE A S, @B L2 R (2003.09.01)

KIEER, INBEE, MRS, BANE—, KeFH, (LIEE, mY#ER—7 CVD Rt
TEXF U NE AR ERAPIZIBITHKFE B HE K D ESR (ZEAHAFSE, 2003 FEFKF
I e AR S, B KF B 82 (2003.09.01)

SR, B8 IEE, K&EFH i, Behavior of high-density excitons in high quality
homoepitaxial diamond film, HZAR#EREE 2003 T KL, [WILIKRFEEF Y /A
(2003.09.22)

IR Y, ¥, ISR, KEF, 2= v VT F NIRRT 4% AN TznE (v
TUNRO R LT ORI, 25 17 [BIZ AV BRI RUT L, FILFERR ST L
YU RAKSEIFEFTE L (2003.11.27)

EBEE, BERES, RKBEHH, R—AHEHAESTAATESRINODTF IR
ATV OIRNT, % 17 BIXAYELRVURDT L, FHILFERERKFEF ISy 2B
WFFERTE v, (2003.11.27)

PR kLS L RS — | mREEERR T BRI B L T R B e R AT ORI 5 6 2
RAEPED R ERAT ), AARLIBFE 2003 4EEM (55 132 [A]) k2>, T3 (2003)

RAEH—RR, PO fo s, AR M, 521U B, miE L ERR: T RN NIk o A
sr— RN EREIR CO RS FH R RAT - I 288 . B ARS B S22 2003 428K (55 133 [8]) K
2, LI (2003)

SR AL SR R R, SR ILBRAS, e S E RS T RRA R G R AT D4R 5 BEAR A (T B
2 FRAD - FHRFHARORES  BAS RS2 2003 4EFK] (55 133 A1) K&, AL (2003)



P AC S, JERE — . EAE R RR TS d kL B B & B & n B RATIC IE 3B R RS
R, HARSEFS 2003 ARk (55 133 [8]) K, ALIR (2003)

BOACS KA BB, SRILEBRAE AR T, AR B ER T BRI 2R L
T RSB AT IS B ARAT ) . FARBABREE 25 59 IRl = FLIR (2003)

MBsEE, BRIES, KEFHH, R—XHeHIMEST2A AT EVRDLDO TR
2T VO, B AWERESS 2004 AEFFERS, BT (2004.03.28)

INEEHE e, 8, ILIRES, KREBEFHH, ARV RTAEMNTI R =T A ERD
B, REFEH 51 s AWEFEREGHER S, O TR (2004.03.30)

Sok sk, EIRES, SEEERR, TR E [E oL —E R T oI
ok RSV - RATEE) |, 456 [A] 21 AL OB RBEAF G222 2 53 Lo A, AL
(2004)

WA, TR TR T A KM ZEE O KMC LA T 7 a—F |, 451358l H A
& B FKIIRETHOR 2, BCHE (2004)

T2, WA, AT, TSRS E: [F82H 7 =T A MDD E 7/ /He HE%h
B AARBEEESEE 49 Bl RPN, 4R (2004)

(L HEFNE, AT EE, R T AL A Al OFFFERRAEAT |, B ABESSE
SR A9 B IRT T A, AR (2004)

H e, SRIFCRHES, FR—1T, 24 RIS, Rk, MR, JIREFE, KFEKE
HAXELR P RIFRHEEE ICBITABRAA DR, FAZFE 65 [\l B2
A, WAL R IR R (2004.9)

el R, MR B, @ 22, BE AL o #, Sk FE, PHE 3k,
Eff, HER 1=, JIEH P SiEERaR—7 CVD XA YEROBERSM,
% 65 [Bl)S BRI S, AL FPERF R v 73A (2004.9)

D S SER AT, e E, BE M, B =, B o, HER 1, 0
JEH 7, De—embedding F1EAZ W Z A YELR RE 7o AX OB RS, FKZ
% 65 [ES B RS, AL FPERF R T v 73A (2004.9)

HE H—, M JER, FiH s, R o, KXva 70—, W BZ%, KA,
JEH PE, SRAT LV REICEARETY — 2 RL A A —3Iv 7 @D, FKZEE 65
[l B 2 i 2, LB KRR v 73 A (2004.9)

B £—8, FE —17, B BE&, IO 508, & o, e = B E
R DL, et B, R SR, BRI OB, BS ER, MR O JIREE FE &
S — MR A =2 A YR MISFET &R AEAM, FAZRE 65 [Hln A s
IS, AP R R v R (2004.9)

AN, SR AT, @ e, rie BOR, BE O, BR =8, g
o, ek e, MER 1, Fh BEIR, AR |, JIEE PR, XA Y BN RIEAY AL



PUZ LD T DAL ERVEIE, FKZREE 65 Bl A B Akl s, WAL R R
Xy 3 (2004.9)

R EHEL IR IER, RO, R B, e RS, HI SRR, HER 1, )
JRHE e, I, KOK &, B ML, KIE HE, BUmS A Y NEMREIRIR
47—k FET OAAF VSR, TS 65 [BlSHMHESE 2 #HS, Btk kT
R¥rL /3%, (2004.9)

RA B, xR AR, R e, WA B, JIES IR, B0 =E, B e,
VAR B, MR, JIEE PR, ARG B, A A ECNREO pH BUSTE, KFH
65 S A2 AR 2, AL F BRI v 73X (2004.9)

ANE FHhst, W =28, R OEE, 8 B, IR EX, Ex K ER, MR 1, I
JEH PE, 2B EEELUTEME S — M AR FET, #ZH 65 8l s
DB S, WAL R R Ty 23R (2004.9)

B, AT HEAY, RO, 9E EE, B OEB), IR R, R 1, KA R, I
W e, EBREES N AYEUR FET 28 HL7- DNA ©o5, #KZE 65 A& i E
FOFAGRRES, FILFPRERFRF v /3R (2004.9)

2 BB, R OB, ok EEE, A IEK, A BT, ek EAS, I SRR, MR
=, KB &, JIWEME ¥, 2 e NREICFFEERIEAEZHI AL DNA O E1L,
FKZEH 65 S B 2 AR S, LB R F R v 7% (2004.9)

b B, B R, R OEE, FER 1, B R, IR &S, KZ OJERRS, W)
173, JIWRHE ¥, 8Os AvERNUDD)Z AW AR 1 E E &2 DR, FKFH
65 S EL P 2 PR S, FALFBER TR T v 7% (2004.9)

R EE, IR TER, RO, MR 1, JIEHE P, X A v e NEMREIRIK
7 —~ FET OB ~D K, & 18 [BIFAVELRIURIT L, PEEFIHRE
ST HT

(2004.11)

2l R, /IR BE, @B K2, ik 3, WL 5, & B, MR 1, IR
H 2, SREROR—7 CVD XA VB ROBIZERHE, § 18 [MA A YT RV VR
UL, PEEFINRANIZEET (2004.11)

B, AT B, R EE, RO, MR 1, JIEE FE, XA YEVR SGFET %
T LB R AT~ L7 —DNA oY, 18 BIX AT TSR URI TN, EER
e &9 RT (2004.11)

b ZRE, hE ERn, R EE, MR 1, K ORE JIEE EE, AR EEELE
B BAAYTESROZAMN, S 18 HIXAYELRIURI T L, FEERMTEES T
(2004.11)

b ZREL R RN, K OB, R EE, MR 1, JNERE P, ARSTEEICED
T EES A Y RUDDs) D3 HEREN, FFH 52 [BIS AR E A2,
B EKT (2005.3)



/NS TE SR AT, @ gEh, B E—BA, R LS, B BUE, B R,
HER A=, A BBV, JIEE 7, KEKRAAYELRFET Fy %)L FOBR—=7ED¥
B A2 52 BB EfRE AT S, B EKRT (2005.3)

H e, 250 R, R AT, Fee oK ERS, RO, MR 1, JIEE 7 A
BT PRFFE IO R IR L DK FE 2 A e N p ME HEREOM L, RN 520
S B PRI SRk 2, B K% (2005.3)

VAR B, IR IEX, R OE, PR B, e ok RS, I SRR, MR S,
JRH VE, WO EIRIR Y — N FET Z -\ SR S A A5, BN 52 [BIS A
B BRE SIS, B LR (2005.3)

KA &, xR B, K e, MR =, JIRE E, 2 A7ERSGFET @ pH
ISR A AT UL A e BRI 52 [ES A E R ERE A #ES, BERY
(2005.3)

dIE, A HESY, SR OeME, IR EE, B OE®, MR (1, KA Rk, JIRHE TE,
SNPs 12 A1) 72 SGFET-DNA B Vi, FZ5 52 [l 2B & sk i
2, HEKS (2005.3)

IR W, R AT, R U, R OBERE, e ol MR O, IR P, K
IRER iR IEE F =2 A YR MISFET ORI, £FZ55 52 [Bs A FL %
HAHEEE, B EKRS (2005.3)

m B, SER] 1T, SR =, BIR =R, ik U, A BEE, Rk o, e
WA=, JEH ¥, 7 —MROBIMEIZEDZ AYER MISFET O AR EDO S,
Y 52 WIS EFBIRE S RRH S, By ER%F (2005.3)

e BR, /R, Sl 22, BRE MR S B, SOk %, PEY R, 6
ik, HER =, JIERE ¥, miRERE R —7 CVD RETE Iy LAY ERD
FRERE, FFE 52 MUS AL BIRE SRR S, B ER%: (2005.3) (FRAFR#HD)

B H—, W I, B Et, MR 1, BIR i, Rvd 7=b—b, BhH B,
K gE, JIRE P, EHOREEHEIE Ni A4 B2 AVEL R RFTERHEE D
TRk, FFE 52 [mls AP RERE A #ES, B ERY (2005.3)

NEEE G, 00DV R —7" X A ¥ REIRO R &2 O Y, AIST-DRC,
Za—HAYEURT A —T L YRR 1T EEF 1 EIFZES (2005)

IR G, IHIER, REFH, QODEVR—7 n JBX AVEREEERO WM
—SIMS =& 7 f##T—, AIST-DR, % 66 [A)s L2 i iE 2, S EGRE, RS K
*#:(2005.9.5-7)

W BR, FHE BB, A %, s 2, BRE MR, ko B, SR %,
28 %%, Hoesch Moritz, f@H 4, KA F—BR, JIFHEE, SEERaR—7
CVD REZEHF vV AV EROBZERME 1, 2005 4EFKF5 66 1S A HL T2
TR S, S EGER, FEE R (2005.9)

2% Ay, Christoph E. Nebel, 77PN K, [LlEHE—, fEEE, LG B, KEFHH,



Fl 42 O LAER G IEZ D1 D)X A Y E R R ERE GO, AIST-DR, % 19 [A]
BAVYELR R T A, 208, KKK (2005.9.24-25)

WEfs, (B X—E RN T CoIEER S 2 b - Rt ®) |, & 12
[i] CCSEV—2ay~, HaT (2005)

SEITRZE, KRR, YO RdsR, IR E, MEBSHMET =T A MO EF-#r/ He IRET
Zl) |, VR 16 4R RE AR R S - ARSI T 2 10 SRS & TR A Rl iR 2, =2 (2005)

L EFTE . AT, iR, [Ti A AEAICEDHE Al OFRFARRART ), “FhRL 16
R A ARG R 2 - HRBRER T 2 SR A& (R4 R R 2, =E3 (2005)

(W EFIE, A TR, S TR, TR, NI A3 A DM Al OFH R 7
Mr1, HARBAREE S ACHEE SRR 16 4FFE A E e, ALIE (2005)

INPHIL, REREERES, A i, KOs, HEHRE, (/4N —7 %48 Silck
FDREFARHT A RDEIE ), Rk 17 4 B RS RS2 B ARSI 2 i A R E 2
ML, = (2005)

I F, fE Ef AR PR, WO, IR E O, S EEAE A E S —R
I I)F a—T ORSEHAERRED,: Waseda Univ., &5 29 |75 —L > F ) Fa—THHE
YARTT L, BARRT (2005.7)

TH B, A B, reN BX, &% £, BB HHI, ko 8, oK 5, N
28 2, JIIEA P& SEERaN—7 CVD XA YEVNBEERICEBITS Je a1t
& DO ET,Waseda Univ., 2005 fEFKFHE 66 S AW 22N EES, EERFE
(2005.09)

(N BUKER, “ER] —17, /e 3, 55 8, & i, (B ot, RO,
INEOBUZ, R DD, R B, RS EIA, IEH P, ®EREY AYESR MISFET
BT D= YUY DOl |, Waseda Univ.,2005 4K 255 66 [0 F 9 BS540
A, fEERY: (2005.09)

FrbE R, B R, B OEE, OR O, R EW, MR S, JIEE B, RiEE
LT 85y Bt A2 R(UDDs)D 3 ik MERTAR, 2005 4ERKFRE 66 MG B2 5240
A2, SR (2005.9)

WA TEK, AW Fz, 8 EEG M FRvE, SO, IRE P, SR EEE N
B — R T ) F 2—T O ERREMA, 2005 F£FKZ=F 66 (a0 B2 ik sk 1
2, K (2005.9)

AR BRI, R OWE, R EE, R OB, KA Rk, JIRBE Y, S A v e NEMR
BN —b FET Z W= @8 DNA o4, 2005 4EEKZRE 66 [mlio M H 2224t
A, TSR (2005.9)

NG 2R, W) B, RO, R EE, B OEB), KA R, JIIEE FE XA EVR
SGFET-DNA B BT AINATIE A — a i ORI RE, 2005 FFRKZEE
66 [B1)5 B  FikiE s, 85 KT (2005.9)



er K NERD, KA &5, I R=E, PR &, 2 E#, R e, JIEE #, ¥
AYELR SGFET @ pH i LIRSS, 2005 4EFKZRES 66 [Blio B f Al ek i
=, fEE RS (2005.9)

e R, B B8, A &, Sl #2, &2 MAL ko B, TR K,
%28 %%, Hoesch Moritz, f&H A4, KA F—H8, JIEH ¥, &RERaRN—7
CVD HREZEHIFL /LA AV T NOBIERE L 2005 FEFKF5H 66 [m1)S P EL s
RS, TEERT (2005.9)

A K, m FFz, 8 EEL B PavE, S EORL IREE P, REM~A 7ol
FIRA~ CVD IEICLABE I —R T ) Fa—T O ERIM |, 519 [fl=a—F '
R VRO T L, KIRKFa <~ g0t02—(2005.11)

TH B, A 5, reN BX, &% 22, BB R, ko 8, oK 5, N
28 %%, JIIEE ¢, SEERaR—7 CVD ZAYEVNBIERICEBITS Jo 37,
F 19 Elma—F A PELRVURIT LA, KIRKRFa a2 — (2005.11)

IKEEER, PS5, M —, Ok, BEAIE—, REFME, LR, = 2%
YIVEAY TP LKEBE RO F R G- 2 DB OWTSE, AIST-DR, 2519
B2 A ELRIRTT L, RIRKY: (2005.9.24-25)

KPEERN, B, ol —, BorkEs, EeIE—, KEFH, LR, CVD FE=x
XX VE AU RIZEITHKZBE KGO ESR &Y —R ARy B AIZL DS
R 5 2 D 28 AIST-DRC, i 44 [RIE AV A= RFaFE, iIe
(2005.10.24-26)

A R, PY K, C. E. Nebel, [HIRFEE—, f8EHELT, LK T, KEFHH, B doped
(111) RETZEXF I v /LEZ A Y EL R TO Schottky [ihE D fig 3 b AL FLK 17 M,
AIST-DRC,

55 63 [8] S ER P RfRE G a2, BUB L KT (2006.03.22-26)

WEHERS, IR, DR BUE, EREE, IWEER, KEHBH, 00)m HIc/ER L=
AYELR pn S DOER L FE M, AIST-DR, %6 53 [\ i A e R & ik e, it
& T3R5 (2006.3.22-26)

INBEE, PRBFEREY, MR =, ZSAAT, Nebel Erwin Christoph, LIRS, KeEFH, &
FR—7 CVD XAV EL RO R — L — 2 LA E L, AIST-DRC, 45 53 [Al)&
At B fRE A 2, U L3RS (2006.3.22-26)

IR N, FREFE L, /IMalEZE, AIUFRER, /INBBE, Zakdr, IHIEE, KEF5
CVD XA EREREDEEN ST ARSIV R R R B Z LD Y E AT MV, AIST-DR, 5 53
(B Y P BAfR i Ak, HUB L¥E KT (2006.3.22-26)

AKIEEFN, &, MEEE e, rEl—, B Ok, ERIE—, IR, KEFHi,
HAKFELZH =TT~ CVD FAYEURERICBIT DK M K L, AIST-DRC, %
53 [t H P PR B SR A 2, BB L3RS (2006.3.22-26)

2 gy, VTR, C. E. Nebel, [LIGHE—, fEEFDS, LR 58, KEFHH,
B doped (11 1)AFREZE X v /LE AYELRTO Schottky [EhED MRV ALFR K FEE



% 53 [\ S HYELFEIfRE AR S, BUE L RKT (2006.03.23)

5P, D.Shin, AR, C.Nebel, [=ha7 =)V HUEMIZ A VERRE D AFM #
231, 2006 FRKZL WP PR RS, SEANEE R (2006. 8)

TS, & EE MR Dm i boE, 5§ 44 Bopar 7y ik
WFZEIZ 3 T D EHIEAN O A iR (2006)

RIEER, D=8, WEER, IEEEE, FrEl—, ok, BRIE—, KBH
e, (LR, EARBEHANETF5X~ CVD X AYEURE K E MELIZBIT AR =
v F T DG, 6T Bl BRSNS AE RS (2006.08.29)

A5 AR, VTN KR, C. E. Nebel, 8BS, [LIRHE—, [LIKE, KB,
FRFEAV LR VBT T 5 B-doped (111) RETE XX v /LZ AYELROBKHEE
%20 [B] XAVELRVUARTT L, HEKT (2006.11.21)

FERBIIS, MR, ZEAF, INEHEEE, (WEReAR, KEFH I, LR,
(ZAYERALDIR EA~DAT 7 7)—REOFEK], H20[EFATERRY
A, HEKZE BGUY—F L2 (2006.11)

FEEBIE, =K —F, MR, BEkE, DAHEE, IUERRAATR, KEFHHE, 1Lk,
(Z A B RUDAY E~DAT YT 7Y —REOREL), # 26 [EIFREAFEHRAS,
K KFar ~_ovartrZ— (2006.11)

FERBLIS, MR, ZEEkEr, DAREE, WK, KEFH, LR, [ 27y 7 7nm
—EEZHWEA A ECRAIDEL EA~ODRATY T 7)—RH O], 2006 FFZF
I B AT R RS, SEmAE RS (2006. 8)

D. Shin, fEHMIE, Z=pk4F, C. E. Nebel, Surface Characteristics of DNA bonding and
Hybridization on Boron doped Single Crystalline CVD diamon, 2E20[E% AYEL R 7R
TUL, FRKY B —FF o SR (2006.11)

¥, Dongchan Shin, LIS, #E{AF1Z, C. E. Nebel, B-F— 7 Hf5 A A VY ER
BRI FHNAER L= a7 2= VS B DXy T 72— gy, §20[EZ 1Y
EURVURTT L, HREKT B —F o8& (2006.11)

T BB, Af &, N AR, B EE, BE MR, k0 B, R %, N
28 %, JEE P, SEERaR—7 CVD X AYELRBEERIZEIT Je 2D,
2006 F=FZFLE 53 AL AW RERS, BB TR (2006.3)

ANHBR, BOE E, BE W, PR AT, R O, FUE T=b—b, il B
7, KA &, JIWEE FE, ZAYER~OAFCREICED RAHEEIUE O RkE <
DI H, 2006 FFZE 53 MG B R PR S, RS TR (2006.3)

A 2R, W OB, R e, R EE, B OE®, KA ok, JIEE FE,
SGFET-DNA o BITAEEEIINCES SNPs fiH, 2006 4EF57555 53 [Al5 35
SRS, U 2R (2006.3)

A B, NR IR, R B, e BR, mE EE, B MR o 8,
28 %, JIEH P, BE 10%DORa R —F 2 A EROELEE, 2006 4£FZH 53



[FS B P2 PRI =, B0 T3R5 (2006.3)

Ba sk, B Fo, 8 EE, T ez, FE sk, M| Ak, IE R PE AR
AT T2 T /A R TR E DO g B —R T ) F a—T i, 2006 -5 53
[Ehes B 22 firai i 2, R L3RS (2006.3)

SR —AT, (U BEORRR, g o, JIRE P, A=V EEEEH WA A TEVR
MISFETO/ XU —Fi 2006 /K5 53 MG AMER S A iinkm s, Rl LERT
(2006.3)

2 OEB), RO, xR B, W) B, B &L, &G 20, JIEE PE N
TVE AP — a2 B EFEICLASGFET —DNAB - ORE:, 2006 FFHEZE 53 (8l
PRS2 piRE s, B L3RS (2006.3)

K.Hirama, S.Yamauchi, H.Takayanagi, K.Yohara, T.Koshiba, M.Satoh, H.Kawarada, RF
power evaluation of diamond MISFETs using load pull measurement, #25[E%EF4E >
RO L, TP AL —FE R (2006.7)

N R, B CH—, ERE AT, BERN B NE BUE AR I ER B, b
H BZ2, KA k&, JIEHE ¥ "IOEAA B — LI LABAA A E RO 8 R
M, 20064FFKZEEE 67 [ A B e fivai i 2, SLmfiE K5 (2006.8)

EA B, B EBA, WP fE, R 1T, IR P, ABARERERED Sy
RN EDZ A B RFETRMEDO W, 20065F K 5567016 W B F 2 AT i I
2, SafERT: (2006.8)

ST, AR R, e BR, Al EE, IR FE, @Y #Z, Aa0F B, B
B, BW B, JIJEE ¥, MISFET ffiG4 e A7 e 2R oTIEALAT AD KR
FrtERTn, 2006 FREKFER 67 RSB E2 2A ek 2, SLanfii R (2006.8)

I e, KR, TR T, RO, JIRE P AR e R P
REEHICITH 024 DRE, 2006 FFH 67 BISHYIE2 FATHEER,
SLATEE RS (2006.8)

AW EE, TN BR, af %, e &, R E, B B2, 0 B, B
e, FH OB, JIEE P, SEERODR—7 CVD XAV EVNBEERIZEBITS
AL Te OE%, 2006 EFKTEE 67 B AWEL S P HEes, ST T
(2006.8)

ME CEIL, NEE O, D DEEh, (PN EOKER, B EBR, PR 1T, Bl F
Z, JWEA PE, euiiER 77 X< 852 A v N IEALERE OIKERITE, 2006 4
KZEE 67 Bl A B = AR S, SLaBE RS (2006.8)



@rzxz—33%  (EHN 200, MBS 234F)

T.Arai, H.Hata, H.Umezawa, D.Ferrer, T.Shinada, [.Ohdomari, H.Kawarada , Modification
of diamond thin films utilizing electron beam and focused—ion beam, 15th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Riva Del Garda, Italy, (2004.9)

S.Kawamura, K.S.Song, H.Umezawa, Y.Nakamura, Y.Sasaki, M.Degawa, H.Kawarada,
Miniaturized electrolyte solution gate FET on polycrystalline diamond, 15th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Riva Del Garda, Italy, (2004.9)

Y.Nakano, H.Umezawa, G—J].Zhang, Y.Kaibara, K.S.Song, T.Zako, T.Funatsu, K.Honda,
Y.Furukawa, H.Kawarada, Immobilization of biological molecule using ultra—dispersed
diamond and its application, 15th European Conference on Diamond, Diamond-Like
Materials, Carbon Nanotubes, Nitrides & Silicon Carbide, Riva Del Garda, Italy, (2004.9)

T.Makino, H.Kato, S.-Gi Ri, Y.Chen, H.Watanabe, K.H.Park, H.Okushi, Electrical
characterization of homoepitaxial diamond p—-nt+ junction, AIST-DRC, ICNDST-10,
Tsukuba (2005.5.11-14)

T.Makino, H.Kato, M.Ogura, H.Watanabe, S.-Gi Ri, Y.Chen, S.Yamasaki, H.Okushi,
Electrical and optical characterizations of homoepitaxial diamond p—n junction, AIST-DRC,
Diamond 2005, Toulouse, France (2005.9.11-16)

M.Ogura, N.Mizuochi, S.Yamasaki, H.Okushi, Passivation effects of deuterium exposure of
B-doped CVD homoepitaxial siamond films, AIST-DRC, ICNDST-10 (2005.5.11-14)

H.Watanabe, H.Kume, N.Mizuochi, S.Yamasaki, S.Kanno, H.Okushi, Nitrogen
incorporation in homoepitaxial diamond thin fikm, AIST-DRC, Diamond 2005, Toulouse,
France (2005.9.11-16)

K.Murayama, N.Kodaira, T.Makino, M.Ogura, S.—G.Ri, D.Takeuchi, S.Yamasaki, H.Okushi,
Temperature evolution of photocurrent spectra in undoped and boron doped homoepitaxial
diamond CVD dilms, AIST-DRC, Diamond 2005, Toulouse, France (2005.9.11-16)

H.Watanabe, H.Kume, S.Kanno, H.Okush, Cathodoluminescence characterization of
nitrogen—doped homoepitaxial diamond thin film, AIST-DRC, iICNDST-10, Tsukuba
(2005.5.11-14)

M.Tanaka, D.Ogiwara, Y.Sasaki, K.S.Song, H.Umezawa, H.Kawarada, Control of p—type
surface conductivity through charged membranes on the hydrogen—terminated diamond
surface, The 10th International Conference on New Diamond Science and Technology, AIST,
Tsukuba, Japan (2005.5)

K.Yohara, K.Hirama, T.Saitoh, K.Park, M.Satoh, H.Umezawa, H.Kawarada, Development
of diamond MISFETs with low—temperature oxided alumina gate insulator, The 10th
International Conference on New Diamond Science and Technology, AIST, Tsukuba, Japan



(2005.5)

T.Aikawa, T.Yoshida, T.Iwasaki, R.Hosaka, G.Zhong, H.Kawarada, Super long catalyst life
time over 20 hours for the growth of single—walled and multiwalled carbon nanotubes, The

10th International Conference on New Diamond Science and Technology, AIST, Tsukuba,
Japan (2005.5)

Y.Sasaki, T.Ohki, K.S.Song, M.Degawa, H.Kawarada, Drift and hysteresis characteristics
on the pH sensitive diamond SGFET, 16th European Conference on Diamond,

Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon Carbide, Toulouse, France
(2005.9)

G.F.Zhong, T.lwasaki, T.Yoshida, T.Aikawa, H.Kawarada, Controlled growth of
single—walled carbon nanotubes by point—arc microwave plasma CVD, 16th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Toulouse, France (2005.9)

T.Aikawa, T.Yoshida, T.Iwasaki, G.F.Zhong, H.Kawarada, How to achieve millimeter long
vertically aligned single-walled carbon nanotubes by plasma assistant CVD?, 16th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Toulouse, France (2005.9)

Y .Murakami, Y.Nakano, G.J.Zhang, K.S.Song, H.Kawarada, Dispersibility evaluation of
ultra—dispersed diamonds(UDDs) immobilized biological molecules, 16th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Toulouse, France (2005.9)

T.Hiraki, K.S.Song, G.J.Zhang, J.H.Yang, I.Ohdomari, H.Kawarada, The miniaturized
diamond electrolyte solution—gate FET (SGFET) to realize in vivo diagnostics of disease,
16th European Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes,
Nitrides & Silicon Carbide, Toulouse, France (2005.9)

D.Ogiwara, M.Tanaka, Y.Sasaki, K.Hirama, K.S.Song, H.Kawarada, Influence of negatively
charged adsorbates on hydrogen—terminated p-type diamond surface,16th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, Nitrides & Silicon
Carbide, Toulouse, France (2005.9)

S.Mejima, T.Arai; K.Hirama, H.Umezawa, F.Domingo, T.Shinada, [.Ohdimar, H.Kawarada,
Fabrication of low resistive layer in diamond surface by Ni lon irradiation at low doses using
FIB, International Conference on Silicon Carbide and Related Materials 2005, Pennsylvania,
U. S. A.(2005.9)

T.Koshiba, K.Hirama, T.Saito, M.Ogura, M.Sato, H.Umezawa, K.H.Park, H.Kawarada,
Influences of B-doped layer under the channel of H-terminated diamond, FETs,

International Conference on Silicon Carbide and Related Materials 2005, Pennsylvania, U. S.
A.(2005.9)



T.Ohki, K.S.Song, G.J.Zhang, J. H.Yang, [.Ohdomari, H.Kawarada, Immobilization of
streptavidin using biotin—avidin interaction on the diamond surface, 17th European
Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, and Nitrides, Estoril,
Portugal, (2006.9)

T.Koide, T.Arai, S.Mejima, K.Hirama, K.S.Song, D.Ferrer, T.Shinada, I[.Ohdomari,
H.Kawarada , Fabrication and application of low resistive layer by lon irradiation into
diamond, 17th European Conference on Diamond, Diamond-Like Materials, Carbon

Nanotubes, and Nitrides, Estoril, Portugal, (2006.9)

S.Yamauchi, K.Hirama, T.Koshiba, K.Yohara, H.Takayanagi, H.Kawarada , Evaluation of
effective carrier mobility of two—dimensional accumulation layer on diamond FET, 17th
European Conference on Diamond, Diamond-Like Materials, Carbon Nanotubes, and
Nitrides, Estoril, Portugal, (2006.9)

HS H—, Bt 2@, MR 1, JIEE 2E NiAA LV IRBEIC I AZ A Y ER FET OfK
P — A RUA IO, 18 B A YRV URU T L, FEEFITR AT,
(2004.11)

INER R OSERY 4T, MEIR A, JIRE P, XA EUREEAY ABIZEIARNT U A
ZEEPERIE, 18 [HFAVELR VNI T L, FEEEHTRRAIZEFT (2004.11)

g SUNE, /B BUZ, N BES, RER S SER) AT, MR, IR, BR—
(100)5 A ¥E R KBS REEZF AL FET OERK, 5§ 18 BIZ (Y ELRL LRI T A,
PESEDATRE AT IERT (2004.11)

PEPRNG, IEREE O, /NEEE, RS, akdr, IEE, K&EFHHE, 00D EIc/E
BT pn S DOEK - ICFHENE, AIST-DR, 5 19 [AIZ A VPEVRIVRIT L, KIS
(2005.9.24)

BT, INBEE, EEEE, EgE, WS, LRk, KEFH, Rorh—7
(MDAREFEZEXF U LE AR REBRO A REFEHN (1), AIST-DRC, % 66 [E&HY)
PSR S, KT (2005.9.5-7)

ISR, ETHE B, B M, R OREE, RIva Txl—oL, SWHE B, KO,
JIEH 26, FIRAATYERERAD Ni A4 R ICL2 BT EIRH U E O &K R,
2005 FAKZEE 66 [BlS BT EE S, EE KT (2005.9)

fim BB, T BB, TN BR, @i 2, RE R, ko B, SIR %E, N
28 %, NEHE ¥, @RERrF—7 CVD FAYEURICBIT vV E O
fili, 2005 FERKZEH 66 R 2 PR 2, &K (2005.9)

NECRR, BE Wl BE O, PR AT, RIva Txlb—)b, RO hE B
7=, KA gz, JIER ¥, XA VYERRHRIA~DELERAA B 5 RprKEhE
DIERREE DI, 19l =a—F AV EL RV RTIT L, KRIKKFa _ovarv 4
—(2005.9)



G ETE, W) B, K e, R EE, B OEB), K\ R, JIREE E, XA EVR
SGFET-DNA BB INATIVE AP —a #ll, &6 19 Bl —X A YELRY
RIOTA, KIRKFa R vartr2— (2005.9)

WA BKBE, ex K R, KoK &5, I =H, SR &, 2 EE, R e, i
JEH P£,2AYELR SGFET @ pH S EERIGE, 19 [Bl=a—X A YEVRV VR
DA, KRR R a2 — (2005.9)

i B, PR BB, T2 AR, @ £Z, B2 HAL, WO B, K 3,
JFH e EEERODR—7 CVD XA YEVRICBITAFYIYEE O, 4 19 [Fl==
— A BRI URIT A, KIRKRFa R artr2— (2005.9)

KA B, I SR, ARG o, R SRR, JIEE #, e valr a2 fHnicy A
YEVREME S —FFET (242 Ca2+DiH, 2006 4-EKZ 55 67 [H1JE H B2 22 2o
2, SRR, (2006.8)

ANF G, R E®, @F 26, K e, JIEE ¥, ZREEMzHWE
SGFET-DNA & DR, 2006 FFFKZEEE 67 [RGB AR S, SR RE,
(2006.8)

RS, Ak, B IEE, KEFHH, EEFN—TREoXX oy LA A YEVRHE
JENSD X %G, AIST-DRC, % 66 [HS AW 2 i mss, e %
(2005.9.5-7)

gk B IES, KEF, 2 SO — bR ESNAX AT EL RO IR
WAL OEEE, AIST-DRC, & 19 A AVYELRIURIT L, KKK
(2005.9.24-25)

PFESEE, BFIEE, ILINE, KEFHH, SiEREEXF T vV 2 AY TR EBRE)
HOTX IR DZERIS A BRI, AIST-DRC, %5 53 [Bl)s 4B F BRI A 2 1
2, R ILEKRT (2006.3.22-26)

OB ERRG, ARk, NEEET G, EIIRIS, M58 EE, A BUE, IR, KEFH, 21
YEURENRTNT AR, O) B H i iRBUAE 77 ay— 38Rl —F 31
TR T2 (2006.7)

B ORAG, INEREE, NEBUE, TERBLIS, 2pay, MBS, Lk, KEF5 1, (001)
I FICERU7EA A BN p-ion A OEX - FEIEAFOCHENE, 5 67 S AY
SRR, SLAERRT (2006.8.)

OB R, TEMBS, IR Y, /NAEE, B sEE, A, ILIRE, KE&FH 1, (001)
1 _EIZ/ER U724 A7 E R pin #5060 EZhE B B 358, 5 20 HXAYESR
LRV (2006.11)

LR RE—, PrONlili, A )IMas, 1IIRIR, 7uay /KFBAFT AR R LAX A Y E
VRFEH KGR O fEEE L, F 6T B AME A FIN RS, S RF (2006.8.)



(DFrFriE (=N 164k, Wk 14F)

% U] H: BA)IRES fhod
FIOFT: 0L AT AR A N RO B R A b
7REONHE T/ A A
BN MRS TESRR)
B H: 2003%F4H14H

B AKE 14

oL Fr: [ZAve NNV —)
A MREBJSTHER)
H: 20034:9H1H

¥ B #F: INREE 24
FEADATR: (XA Y E N EERE T 1)
o A HIBLAZERMTEERR)
i BE H:  20034F9H1H

¥ OB F: OKE FHitt et
FHOL: X AVERPERFE N HE T
Mo AN HIIELZGERIFELERE)
WO H: 20044127 15H

HFAE S FFEFE2004-362831

S ) 1) S o (R

FIADOLFR: VR AN — 7 ENT=n B (100) [ AL A YL R (R B L IR K N
DORLE Sk

HFE N HIBLZ GERFERER)

HOFE H:  20054F2H3H

HIEE 5 FraFiH2005-027181

¥ B F: PENEEE s34

BHOLTR: FAYELROA— LS O 5 15
HFE N HIBLZ GERFERER)

HOFE H: 20054F2H24H

HEEE 5 FFTRE2005-048140

B F: JIRHEE 444

FEIHDLFR: TIVIRF OV IEERAR 73 HE A A Y RO BLE 515 K OVER Sy - E H
T ATESR

R N BRAMTEAE, IR

HoFE H:  20054E3H1H

HEE B FFFTH2005-56386

W F: ElEE 454

TR BEENEEH TRV ER—T X AT NHERE
HoE AN BREmEKE

HoFE H:  20054E5H20H



R 5

W

FEBH DL TR

R A
W H:
HA RS 75

5% B

T DL TR

e A
W FE H:
R

W

FEBA DL TR

HomE A
HoE B
HAJRERS 75

7% B &

FEH DL TR

R A
W oFE H:
HAFER 75

7% B &

FEH DL TR

o A
W FE B
AR5

7 B

FEB DL TR

R A
W oE H:
HA RS 5

5% B

FEH DL TR

R N
e B
HAFEE 7

B

A DA TR

HoE A
e B
HER 5

MSIATEOEN  WVE - MR FEpsA

% kA i34

MR KIR(11 DX A¥ 'R RIZIBT Hp R 8 g D BE 5 1%

FHINELZ PEMRMF LR )
200545 H 27 H
B FFRE2005-154777

B EE s

ATV RE T8

F)I5LZ (FEARAFEE S =)
20054£9 H6 H
FFFFRE2005-257977

gL s

TV —R R et A SR
F)NGLZ (PEARAFEE R =)
200549 H6H
FFFRE2005-257972

Christoph Erwin Nebel {444

ISFET2 B35 pHEL W KOS ik
)L Z PEARIFEE R )

20059 H 12H

FFFRE2005-263134

KIEER a4

BB A A AR, EORIE T IE K O iR
F)I5LZ (FEARFEE S =)

2005412 H 21 H
FFFFIRE2005-368554

2 par 34

TR FE R 7 A B R N OV o Sl 7 1k
FELZ GEMRMF R R)

20064E1 H17H

HrEFRE22006-8118

HHEHER 24

A e N _EO R B OSBRI A
E)LZ (PERRIT B )

200645 H 11 H
FFEFIRE2006-132145

LRI 74

FN R R R R RO R T
5L GERIFEE )

20064E8 A 25 H
R iFIRE2006-228583



— MR —

% B & EREHDOL 34

FEHDOLFR: VAR —7 S 7n U (100) [ STALE A B0 B8R B b A & O
ZDRIE S

HOFE N HIBLZ ERMFERER)

HOFE H: 200641 H26H

HFEE S :  PCT/JP2006/301210(WIPO)

JﬂmIE
K

(5) =%

S

-
XHE

\]]]IU}

A mE W

B VEEEE GERDT)

DAL ELTE AATYEVRV VR TL KRR —t g BHE
BEH FAYELRI LRI A

= H 2003411 H27H

i

ZEA A ERA (FR)

éméﬁﬁ EI8[E XA YELRI VIR TL RAX—T L al BEHE
MEE AAVEVRVRIT A

B H 20044

B R ER (oK)
E@Z. fi:Diamond 2004 [EFESik HAAX—E
% 5.2 : Diamond 2004
ZH H 20044

ZEE M NER(EKR)

B DL i1 55200 i W EE 2 BEARE A sk T B ) B (2005453 A)
R5& OSBRSS

=B H :20054E3 A

ZEH  THE R (RK)

HOL i %52@55%%@# BRI & LT E (2005423 1)
53O0 AW

%Eﬁa:mo%w

B NG (PERRHF)

B ORI 64005 A2 i SRR E (2005429 H )
5 SRS

=8 H 200549 A 7H

Editors Choice:Hideyo Okushi (FERATF)
Title : Characteristics of excitonic emission in diamond
Phys.Stat.Sol,(a) 202, No.11, 2051-2058 (2005)



ZEF OKIEER (GERF, 30 K5)

BOL4ET: #5305 YA B A B E (200643 7))
R5& LAY EES

B H 2006453 A

B OER—T (R

B DL ET MBS VR L
RE5E BV MEL L RYT L
B H 1200646 H

ZEAE AR (FERAT)

B D4R : 565010 EE 225 LR E (200648 H)

HANV ATy T 7a—EE AW AYECRALDE R EA~DAT 7 7)) —
e YA

B5E OSHE S

= H : 2006428 H

SZEAE EMEIE (FERT)

BOLHTHE0E FAVELRVURITL RAX—BEHE

AAM TZ A RALDFER EA~DRAT T 7)) —FR A DAL

BHEE TAYELRV BRI A

=ZE H 2006011 H21H

@B e

HAI T 2004457 23 H  “SAbih A A VB R CREZEE” (oK)

g HHR 20044E8 A5 H “X A YT NBIEIRREIC (WA A & RRHER)” (oK)

HRPESHTRE] 20044E8 A5 H “A AV ELREREICAYZE RN BIKE CRESE D
(BK)

i TR 200448 H5H “H AV CTHEEEE” (F.K)

LT EH$E 20044E8 H6 H
“GAHREA A Y BRI RURININCHEEE Wi s R R R (FR)

HF T 2EH R 251/ 20054E5 10 H “NIEX A YT RI8E R pERIF, (001)HIZHE
B —SEMERTE O ConiE SR —" (BERAHIF)

P AT ATF v (—EHER ) BEATZLOEE (99) TayZU— 20054-12 H (GERR
F)

FRRPESEHE 91 20054E5 H 11 H “Z A Y B RYEAR FERRIF, BPEm i
— R AMA T — R FIE— (FERRBF)

HF) 2B 200658 H29H “HAY CIRERIMNRIE FEMMIRE X A4 —RBHFR”
(PEFBHIF)



HRPESEHTR 20069F8 H29H “XAY Trizh® FERMIRE AR 1065127
(PERHIF)

I HETH S T 20064F9 4R “TH AYERPER | ~— @EIROEIFRIE K
)" (PEARAIT)
http://www.asahi.com/science/news/TKY200609040139._html, * OO 0O O O O LEDO
gooor 20060904000000

http://www.itmedia.co.jp/enterprise/articles/0612/27/news002.html, * OO OO0 OO0

Lepbgooooooooooooog”

7 WFFEIE O LR iE E)
(DT —TvayT Ry Lk

200600 12027000 00O 0O

FHH AN %At ZIMNE |
H14.6.7 HI144E & 55 1[0 F — AA0F | FESE BT | 124
Pl AWFZEHT
H15.1.27  |HI4FE 2[R F — A0 | FEZEH IR | 1544
P AW
H15.12.12 |F— Ak D310 | PE L H TR (214
= EFZErT
H16.3.16  |BECIZ B9 % 4L v 5 5m | PEE R | 1644
= BHFZEHT
H16.9.30 | KEF— LIS AeHEIE R (204
8 fEN

K TR DN H AR (S L CORREZ D B Rt

LU b A TR 7 vy 2 7 ROBFRN I OV TRIELTZDY, B 7Y =/ O RERER L

LTIRD 252 TR,

W S RIRIRIMRIE T A AL T

i T (EIRNOECE L) O @8 B 712 L HTRE
ET, ZOWNETRERD FHLEB - ER O H A IS &\ O BRI E AL TED,
JiiEL F-FE T S AADFE Z F<H DITIRDHEZ X TS, SHIZ, ZOWFEEEL T, miEkE
p—n BEF AT —ROEBLEZ A YT NEIRICLDEF T A A HME AT RS A
DL BHHEDEEZTND,

WA+ K O T ORI RE T — e 0O i S5 B2 N 32 i 7 2 b ile 7R i A SR B

b ===
B TR

A ER(235nm)FE N T /A AB ERELT-Z




RIFR DI A IZ E DR — X EEE D FEBUZBIL T, A VERDhE F DR AL Rt
SXDFEIU BT IR ERFT, SOITE FIRIAIRBOMERS/R L | M B b IR &I R
T ELDH LN B A BRI LT Z L DR T X 2,

ZDEN, O TR L7289, WFEfEI OIS B2 B EL T, Y7 e =/ MEid512h
72> TERELIEZ3DDOIEWVNZ DWW TIILL Fo®@) Th b,

@ Y AVELSRDELST NARIGH~DOZE I :
FENRIENT NSAZAD LI CZOIRNTRI T,
@ LT I AR—RTOEE RN IR HE D Fr i SEfEIk O B -
ZORRVNISERTHRVUE ST T2 BN AR — KBGO FIEEL\ N S TITEE 4Tl
BAERHEESBRIONEEZRERLIZV,
@ RGN THANIC LD /77 /a0 —0 ks :
ZOIHNZONWTHFZRIZTIENTE ol SHOBEEL TROMARIZEFELTZ
U,

OASBDIFED I %~ ET7[H)

ARFFED F N RERINRIE A A — RO RRINT, BAEDO L 7 ha =7 2D FMM B msn T
WA IRIC BT CRIBHER RO ) 2 L8R C LED N CE 2RI T Db D THD, b
BINIZZ AT B RITL U LRICHERICE L, SV IENZEE2 R > COET O T, RF
KEAT NARELTH VA JVENTEREEL DX AT EVROE T NAAREIfFSD, 2
NELBIDFNT NARE LS DT X AT ELRIZES T IV TIEEBRTE TN
DM EFCIlI T OMREE S DEED T NAAD FBLNATREIC /2> TETZ,



	高密度励起子状態を利用したダイヤモンド紫外線ナノデバイスの開発
	研究代表者：大串英世
	１　研究実施の概要
	２　研究構想及び実施体制
	３　新展開から生まれた目標
	４　研究参加者
	５　招聘した研究者等
	６　研究成果等
	７　研究期間中の主な活動
	８　結び

