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B72E 5 AR

FriRHA 3 1 > F & Ir/Sapphire ZiRD/ER &

EROWIEMIR

3-inch Ir/Sapphire Substrate for Large-Area Diamond Wafer Growth and

its Misorientation Effect
EEXRREEBI £#8X>v7n0bkny?

D)°st B L, HFEMM L, Yy ZOf FrYUF3!

CIOESE? =8

Dept. Electrical Electronic Eng., Saga Univ.}, Synchrotron Research Center, Saga Univ. 2
(D)°M. Tsujit, Y. Ide!, N. C. Saha?, M. Eguchi?, M. Kasu!
E-mail: 23802001@edu.cc.saga-u.ac.jp

[l %1 V&L Fid547eV O RE ¥
vy THERAL, RE - @hEAT—HKE L
TSN TV, Bk L 875MW/em? DA fE
Hi/EE 77, 10ns A D A A v F o ZEIE, 4050
B OEEEZ HRE L TWDRB, £14YE
YR ZAORE SIBEITFR T REHET
HD. Fox T ORLFENTET 774
THEREZ 2 AV FREOFAYE RO Y
2 X vy Vi E 2 WA L2 [1,2], 4 RlF A
L3 A TRYATYIERD |r/47L774’7ﬁé
WEAVERL L 7= D THET 5.

[EZBRDOF kL MER]  (11-20)if A 3 A >~
FLEEDY 7 7 A T HM B ARy ZIET Ir #
2 HERE L7z, X LIRT X 9 Ic a8 o
Ir RGO XBREHT 260 /w225 Ir (001)
[110] //sapphire (11-20) [0001] D =& X F 3 v )L &
BGR 2 #esR L 7=, Ir(002) 2 v %> 7" 1 — 7' (¥
T (@) ¥ v A FIEERAEEIE T 536 ), (b)

[1-100] 5161 5° 4 7 (m5)AS 426 &, (c) [0001])5 -

] 57 A7 (c5)7% 480 Fb & 72 V) FEAR DOERHT
Ko TIr BENESMEIZRD 2 Nz,
AFM B(X 37 H Y v A FEMR ETIEY T 7
A T [L-100lZf O Ir RAA >, m5 TiET 7
AHE 76nm D ATy TR, 5 TIET 7 AlE
167nm O AT v THEENBIEL T X 72, Ir(001)1%
EGRETE0N, THoY 77 A4 7 (11-2000 &
K& ORI %= T Tl 0 RO
ERHZ LD Ir REFEEN AT v THEIZR D,
HAXDOFEWECIZ DR D Z EnbiroT.
([FLD] 3 AV TFROX A YEHEH
Ir/sapphire J&Hk & E%L L 7=, 1r(001)//sapphire
(11-200Th o 7. T 7 7 A4 7 HBROMERHT
425 Ir FEnEALOREN STz, ET
D Ar WY T 7 A4 T DRGEAZITHENTH
HZENbhot,
[1] S.-W. Kim, M. Kasu ftf,, APEX 14, 115501
(2021). [2] M. Kasu fiti, Dia. Rel. Mater. 126,
109086 (2022).

X-ray Intensity 4cp~

1~

Fig.1. Photograph of 3-inch diameter Ir/sapphire
substrate

B ha wme ne o

Fig.2. X-ray diffraction rocking curve of Ir(002) on
Ir/sapphire substrates, (a) just, (b) 5° off toward
[1- 100] (m5) and (c) [0001] (c5)

(T10]
% [110]
Ir(001)
[1100]! ‘
[0001]
Sa(1120)
Fig.3. AFM images (5 um X5 um) of Ir/sapphire

substrates, (a) just, (b) 5° off toward [1-100]
(m5), and (c) [0001] (c5).
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RKAFMDAFAVEVFBIFEREE
Free-standing large area (111) diamond crystal growth

Orbray #hxX&#t !, lRAET 2
OEE#', JIXKE', EAIMMTE', &EHR', 7oPzIU,
IMNUGER] T, SHARETF!, S5
Orbray Co., Ltd.", Osaka Univ.?
°S-W. Kim!, Y. Kawamata', K. Hasebe!, A. Sada ', J. Ang!, K. Koyama!,
M. Suzuki' and O. Maida?
E-mail: s-kim@orbray.com

[FFag]l  # (Y2 Fid GaN R SiC LY & [aR] Mtbd ) Ok ch s 27 v 77
TR R PEMAER A D, RIETE m—REEIC LD L (000)EY 7 7 A T HB R
NCHAHIRBEHR ST —FSA 2OMBE L (IDE S A X KA TREHOREIC KD LT,
T ER NV ELVZ =2 LZRFEV S — AT RZEX R LA VRS FERFEY
RRF AL 2 —F~OEHBHIHFEEN TN D, F—RRFI L Ea—F R, NT—F /3 2
PMIKT A Z SRR BRI =7 SAICERTh D, REY BT,
DEZNER NV B —DOEEEDTZDIC HIZHOWT, FEMIcHE T 5,

A XEL FUDEPELS KO BTN D, [F

FFCFESEALIC I C 401 e s FIBRO A 1% B i = B
(LT DL S BRAT R C b 5, e =

Borls, AT RIERATT Y7 7 A T Ik Orb = 2
IV, AT v 77 a—HREIT) LT 2 A *E
FEDA00)EH T RTEH X2y L H A FE [H] ’fﬂ'l‘mmmﬁ """ |
NS LIz[1]. SRR A1) E~T | 50 60 10 g
DT EX XUy LA TEY NSO REITK Fig.1. Free-standing heteroepitaxial (111) diamond crystal.

Li=DT, HiET 5,

[EBRFHE]  [112015 112 10 AL L 72(0001)
Y7 7 A 7 F B I $REE 2 Ay ZIET
HHL, Y1 YES NiEmE~A 7077 X
~ CVD & CThlcR L7,

[FER & E%] LIz, (1)l L7z I i
(ZAA T AEE R L, ~ A 7 1l CVD $E#E (S ,
Lo TkESHE~T ozt XXy L X AT Fig.2. Diamond {22(;} x-ray pole figure.

EY FEMMBOEREEZRT, 77y 77—

TEWADD, R B LR Th o 7o, Ml DY [1] S.-W. Kim et al., Applied Physics Express 14
A AU 20 mm x 20 mm T, EATFHBLZ 380um  (2021) 115501,

T D, X 2I1279(220)H D X # Pole Figure JH COREDO—FHIZ, NEDODELEK
TERERD D, BN EDRHERTE T, (JPNP14004) DOfEREGELNIZH DT,
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#CEIVFVIICLBTIVYEY FRLYF{111}YEBAIEOAZ X
Formation of Diamond Trench {111} Flat Sidewalls by Thermochemical Etching
ERM, £RK? ORH MR, 04 B2 LG B2 5l RX2 FbL BE', ik 5&8F",
& ||, R, ik Ek, MEBEY, TR KET, EX R, ¥ &K
AIST !, Kanazawa Univ. 2, “Masatsugu Nagai', Tsubasa Matsumoto?, Satoshi Yamasaki?, Norio Tokuda?,
Moriyoshi Haruyama!, Yukako Kato', Hironori Yoshioka', Hitoshi Umezawa', Hiromitsu Kato!,
Masahiko Ogura!, Daisuke Takeuchi', Yoshiyuki Miyamoto', Toshiharu Makino!
E-mail: masatsugu-nagai@aist.go.jp

LY FRINELE T v AL X4 Y E Y F MOSFET (%, MR G o Bl & i o KB K
MOSFET & LCHiffanTH by, FLclxz ot ylo®EsEitx Hfs L <5, BlfE, ¥4 v=E
v FRERE OB FAEE N TV 2D {1IDEADATH 5728, Ei MOSFET O F ¥ A LIH &
BEXAXYEYF ML YFHEIBOINETHEZ EDREE LW, LaLl, 77 X~ H726K
DXAYEY Py F v o ilicld, #ECERE RAECBELL, Z0oL5k Ly Fo
EBIIHREECTH 5. Mz <, BERRCRERILETIER T T I XL A -V 0EADMET
BB ERLIE, NI LKERERHCEBLE LA Y2y Py F v 78 (T, TR )
ZAREBHFE L 7z, AREAN L, mdtE (MARRE) | @ERE, SRR, S —-v 7 ) —Foft
REMCIZESAERFEEELCEY, (HMIHEHA 244 Y2y F L vy FORRERS
CL7z[1, 2]. LA L, RFAKIEE T ¥ A VOB ERNEICT 2971708 v 27— EoM
ST BICTE X NS & L AFEETH o 72, % & AW T, AR oBRESM O R
fba@EL T, MM Ifl XX WV FHALL YV F Ly F IO Z B L L 7-.

FERIT X, EinEEAREERN X4 v E v FA00) R 2wz, £, YN EmICIESE
Ni B (100 pm X 100 pm X 0.2 pm) ZAHB<I10>HAITH S X 5 KB L 72, Kic, IEEHE (N,
+H,0) 7 = — % 910, 920, 930, 940, 950, 1000°C TEfE L 72. ZD TIRET,NiHE FD X[ ¥E
FRB(LERIC Ty F v 7 En, PLYFBAEREND. RRC, BRIEEEITONIEZERE L 72
b Ly Il o FEME 1L, SEM (ZERE S fiRfE: 3 nm) % A CRT L 7=

. -~ Py N=| 1
Flg. 11 ztiﬁﬁl‘”k- Q) %{MFX? 1000°C, 3 min Trench 950°C, 8 min | | Trench 940°C, 45 min Trench

ST TR S 7 SR 72 Th;,_;ch : . ench. I cidewal it
FAXYEYF LTI R 'I e e—;{g
T D SEM 1§ % 7. 940°CLL |- [N S i | - |
4l P . . Sul y T A
cionriimicn, e SN B SN
EGC ;fg") f"ﬂ' 7\\ B 7 oYz 7_ . , surface O ' ," 1surface AA’.‘ ‘3? ti )‘4 surface
ST 5 pum
— ALl EDOMIM B E e,
ZAUCHT L 930°CEAT T, 4 I I 210C. 40 min
R W (% D — 5 2 B C L sidewall 41 v Pl
SEM THMIMpIAAIHD I/ 2 SRS
va —-/l/"CEIZiEZ‘; XAXYEVF ¥ ' = Subst/rate Substrate
., = A DR i = (100 100
b /T{lll}fEUEo)ﬁ;’ﬂZ&“}ﬂz ' = ‘ : :urfa)ce = iurfa)ce
YL 7z, JE IR =0 41 - 3H _S5um  _Spm
PRI HKAF S 5 A =X Fig. 1. SEM images of the diamond trench {111} sidewalls formed by

LICOWTIFYHERT 5. thermochemical diamond etching using nickel and water vapor under various
temperature conditions (as indicated in the figure).

[Z%&3CHk]  [1] M. Nagai et al., Sci. Rep. 8 (2018) 6687. [2] M. Nagai et al., Diam. Relat. Mater. 103 (2020) 107713.
(Fi&r] C oo —#1x, NEDO X A V¥ — - BRI fEiH5E 7' 1 77 2o (JPNP14004) , S USRI
BERHI XY —2 L 7 b u =7 ZREIHEREANR R FEZE (JPJ009777) DFERBONIZDDTH 5.
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DFT and Machine Learning Molecular Dynamics Study of Controlled Graphene Self-Assembly
on the Diamond (111) Surface
Graduate School of Engineering, Osaka Univ. !, Advanced Materials Lab., Sumitomo Electric
Industries 2, R® Institute for Newly-Emerging Science Design, Osaka Univ.3, Research

ﬁ”@ Center for Precision Engineering, Graduate School of Engineering, Osaka Univ.*

s °John Isaac G. Enriquez?, Takahiro Yamasaki?, Masato Michiuchi?, Harry Handoko
Halim?, Kouji Inagaki?, Masaaki Geshi®, Ikutaro Hamada?, Yoshitada Morikawa® *

E-mail: morikawa@prec.eng.osaka-u.ac.jp

Carbon-based technologies are poised to surpass the

T T
PSS el EE g,
i reesesseny X{"f
i PP Eeeeeeens]
.‘r.‘-f¢ f*f! gt
f“'v‘f a v"a %.*fwv/-a
R

limitations of silicon devices, offering superior

performance, enhanced biocompatibility, and

greater sustainability. Carbon exists in various

allotropes, exhibiting distinct electronic, optical, and

guantum properties. Combining these allotropes

Top View

into carbon heterostructures promises to unlock new Heterminated C(111) Island OCs @Csp D H

(a) (b)

device innovations with exceptional technological  Fig. 1. (a) Graphitization suppression by dangling bond termination
and (b) epitaxial self-assembly of graphene on the C(111) surface

potential. A key step in realizing these

advancements is understanding the atomic-level mechanisms of carbon phase transformation on the
surface of diamonds. We used density functional theory (DFT) and machine learning molecular
dynamics simulations to investigate the thermal degradation of the diamond C(111) and C(100)
surfaces. The interatomic potential is based on the graph neural network model, trained using energies
and forces obtained through DFT calculations. The C(111) surface degrades by forming graphene,
while the C(100) surface forms amorphous carbon. The degradation is promoted at the step edges due
to the dangling bonds that enhance sp3-sp? transformation [1]. Terminating the dangling bonds of the
C(111) surface with hydrogen atoms restores the surface atoms' bulk-like geometry and electronic
properties, strengthening the inter-bilayer bonds and increasing the graphitization resistance (Fig. 1a).
Partial hydrogenation followed by controlled heating enables the selective formation of graphene on
non-hydrogenated regions, resulting in graphene-on-diamond structures. The edges of the
self-assembled graphene remain covalently bonded to the diamond substrate, inhibiting graphitization
of the sublayers and making it feasible to limit graphene formation to a single layer (Fig. 1b). This
approach presents a novel method for engineering sp3-sp? rehybridization, offering a new pathway for

fabricating transistors, circuit elements, data storage, and other devices entirely from carbon materials.

[1] Enriquez et al. Carbon 226 119223 (2024)
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FA4YEY FOLLESHEHEBRRIEICESTS
SHEPOBEEFRLIFDO L——ARELIC K 5B
Detection of Solid Particles in Gas Phase of Diamond Chemical Vapor Deposition
Environments using Laser Light Scattering
B, OfrHE MMN' KA ik, LB EH' ¥R EE, FER B, =5 AH°
AIST 1, °Kaishu Nitta!, Takehiro Shimaoka?, Hideaki Yamada®, Nobuteru Tsubouchi?,
Akiyoshi Chayahara?, Yoshiaki Mokuno?
E-mail: kaishu.nitta@aist.go.jp

TNA ASHERR L2 A ey FERSEOERIZE N T, (L PRAAHERIE(CVD) XL ER
AR 72BN T D, CVD ¥ A ¥E FITE, ®MIREESKRY A YE L NITIERWEEAEY 722 B AL
RRAOREdm KM, SR ANEOBRGERH Y . 7 ZCHOBMmBRMEE > Tnd, =
MO O—HIE, FEKRD bR Gl 5 Bl e 20, £72, AREDSHITCH
B2 b0lk, EREICE LTZERRL (XA V' MERRE)ITERT 2 L E2 550,
[ (AR O SK[ABZ AR U T FR B i A ) © IEERIITRGE S LT W A 308 KA R C o B R 72 @42
WL 2HRITSNTELT, G E & OB RENTH DL, £ 2 TRIFETIE, Lb—WF

—YEELRITEIC L 5T, A VYEL R CVD BREICEBIT AKAEPF RO BEZEREIZICE Y HA T,
L —HP—NHEREX~ A 7 i 77 XA~F v

. . . - Raw image (Laser on)
R—(AXB500X, t—> RXF 7 ) a =)\ TiT-

foo FHT BRAEZUEICEBNT, Fx o N—HREND

WE532nm DL A L—H— (UL A HE:2.1ns) & 7T Las:a_r_lig;tn

X HRDEBICASR L, L—F =L 72° OAELEE E——

O CMOS I ICCD 1 A Z 12k » THIZ L

7o TORE. L—H—onloff O 7 FNDFE;FEELD

ZETTIAFNAERRE L, BELEERIM LT,
Fig. LITRdARIC, —EB&MFTIRL—F K ki

BRELYE A HERR S AL, &M T C O AR T- D 1FE1E A el e i

ENT, BFRAZ TN DSENERT DI S s S ot R

Plasma

Mo cylinder holder
10 mm

*Taken through 532 nm bandpass filter, ~ —

Laser on/off differential image

© 2025% ISRYEES

DT, HELDEIRE NSRS DM R S 7z, 2 H
X, T o AT AR, AT — EE)R
7T A NG A—F (T AREE) & BEELGIREE OFHES
& RIREIC  BELEIREE & SRy A PE Y FIRDSVE &
DEARIZHONWTHHWET 2 TFETH D,

AMFFEO—FBI, PR IT 23 FEht 9~ % 2 kst

PRI FEHEME I BE JPJ004596 D XAEA=Z T T- b D Th 5,

e

Scattering light

*550 pictures are accumulated
after binarization.

Fig. 1. Raw image taken by CMOS camera
and differential image with laser on/off.
Pressure and input power are 120 torr and
3000 W, respectively. Ha : CH4 : Ar ratio in
source gas mixture is 20 : 3 : 20.

[1] A. Tallaire et al., Diam. Relat. Mater. 17 (2008) 60. [2] T. Nikhar et al., AIP Advances 14 (2024) 045334.
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Deposition of diamond films by narrow-gap microwave plasma CVD

BRABETL !, OER Hit' BEHF KE' ER WE! X8 B!
Osaka Univ. |, °R. Higuchi', Y. Sakai', H. Kakiuchi', and H. Ohmi’
E-mail: higuchi@ms.prec.eng.osaka-u.ac.jp / ohmi@prec.eng.osaka-u.ac.jp

1. #
ZA YTy RiE, @, MEREE, BRI LERESL OBNHEEZE L TERY ., IF, 20
FEITI-BOEEVEZRETWS, LML, FAYEV RERELELTEIIMbRTWE~A 7 ol
7T X~ CVD ¥EIF, KENZMEL L, R AFHRMENE W) ERH H, £ T, fFx
W, Bt e 7T A~ A REMRE BT S, WMEABORE Yy v 7HICRE~A 7 a7 T X~ &4k,
FAT LYY v T~ 7 i 77 A~ CVD IETOXA YT FERERATNWD, 7T A<D
TELIC LY, @MENBEDT T X< % iKW A E ) TR TREIZ 2 5 EifF S D,

AENE, BETIHREX v v S~ 70l 7T X~ CVD HEICBWT, ABHBLOT ok 2 ESH
DIEOREIRECIREIZ G- 2 2B EZHE LD T, TORBRIZOWTHET 2,
2. EERAE

KL, p B Si (100)7 = AEFTEDOH A RIZE) 0 H L7k, B 80-100 um O & A ¥ REEHE
DGR T CHBEREM T AT - b D2 Vv, BRI, B 8.0 mm @ Mo Ha v, F
¥ UN—NEELEPER LI2%, KBEFTEDESE TEAL, Mo BMIZ 245GHz D~ A 7 v #H]
42z LT, EEFEROBICER SNZ lmm OEX v » 7T A~ 24k Lz, i,
FEBAREE 700°C, A & YREE 0.5%IC[EE L, #& A1 200-300 W, J£7J1F 100-200 Torr & L7z,

TRk LoD IZRE L, AR E 1 BAF% SR (Scanning Electron Microscope : SEM) CHIZE L, & 674k
B 2 WA T ~ > A JEIRIZ 0 ST LT,
3. BRRUER

FENET) 200W & 300 W T H A7kt O i SEM B 4 X 1 12779, 200 W OFUEFCITHL R L
ToFEARIN 7 72w & THlGE L T DEEF23ERE S 4L, 300 W T 200W OIFREL #7qn | H
KA LTofEfRi s H R L, 20T L — MRE A YE FORENHER S, kb, ¥y
v T TR Tl RABIZED 100W ZAL S5 H T, REREICKE RBLRNEND Z &R
ST, ZHUL, Xy v T RET T AOBRAICL Y, BHEBENGEENLL TWDLZ DL LS
25, ZDOEBINERITHES REEREROELIEL, JRFIRAKFER X ORERTERA NS 52 &, 61
I IEERRE D FRSENEE L CWDHEEZ TS, K212, KB THONTED T~ 2Ly
MR T, LY, WIThoOET) TR LK
IZH, 1332emM ICARLND XA YEL RE—7 R
HBRICHERR CE 5, L0 b7 L— MR&Z A T
U RPHER ST ANES) 300 W DAY h L
TlE, 1350 em IZHL 54005 D /3 R, 1600 cm'!
FHTIZHERR 30D G /N> R BENE ) OB AN ’ :
PENWFEE L 7o TR, 7T 7 74 MEDTERD Fig. 1 SEM images of films deposited at each input power

FHEn5. g ——
4. ﬁ =) _,2 Diamond peak — 200w

WFr v TV A /0 CVD IEIC R B4 A ¥ 3 M
Y RERICBWT, BABAB X WEABBE 2 !
SBEICE A DYoL THELT o7, X E M
Y TIRIET 7 A~ TlE, BN S 2 ANE ) E |
A, BUBRE, WEICKE B e G252 @[ A ]
Yo T, © L

1000 1500 2000

Raman shift (cm™)
Fig. 2 Raman spectra of films prepared at each input power
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13.56MHz FEHKEA TS XTI O IZ K HBHMH A1 VEY FORE
Growth of ultranano-crystalline diamond by 13.56 MHz inductively coupled
plasma CVD method
FRESIEM) , BFEBEIRLX—SXTLEAREV S —
OREk WA, RE % RE E&
Nissin-Sumiden Energy System R&D Center, Sumitomo Electric Industries, Ltd,
°Ryota Ando, Satoru Nagamachi and Natsuo Tatsumi

E-mail: ando_ryota@nissin.co.jp; tatsumi-natsuo@sei.co.jp

L. # 13.56MHz
HEm A A PEY RO A Y E Y FiRKLZ EIX@miE&EE T T Cf\i

ERESNTEEN, XA YEL T A 7 7—KR L (DLO)IK « Hifk

mAAYELR - SRR YN - B A YEUR iR

(UltraNano-Crystalline Diamond, UNCD)f%~ 1 7 & #£(2.45 GHz -5

BEOOI5 MHz) - 847 ¢ Z A > NEW - 7 — 7 ikE W=7
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Formation of nanocrystalline diamond film
on thermally nitrided substrate by HF-CVD
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(b) Thermally nitrided WC/Co substrate

Fig. 1 SEM micrographs of Nanocrystalline
diamond films deposited for 300 minutes.
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cm?/Vs 3 & BEEHE O 3,000 cm/ Vs L 0 HARW, (KB EIE O L2 IR O —212, ALOy/# A YE K
S THAT D 108 ecm 2V OE W TR ER D) A 28 b d, EAIXEICAT » TGl
REND ERBENTNDT Y RFFETIE, AN AR U 2 A YT A % TRk
AIHEZR MOSFET 1Rl 7 & 2 9% =, JFFHFEH ALOyY % A Y& RAL) R E A=A 5 p Bl
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Ty F U TREFEK LT, IRIZ, BIRER T HE R—7 77 7V EFRT T/ROMIARE 21TV,
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% @f(ﬁ\ OH ;’ﬁgﬁ%ﬂ: <hi- y“/( YE (a) Atomically flat interface (b)

R E % L TALD % AT ALOs
EHERE L T-, BT+ N VT T T
(A7 AEZHWNTY —RA, F— b,
oA vEmEER L, ERLE
MOSFET DOHEREHTiH X & AlLOs/ & A
Y€ KA HE O HAADF-STEM # %

Source

Nitrogen-doped body
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GEMIEE: 300C) 2 HWT 1.5~3nm JED ALO; ZHERE L7-%. PLD %4 H\C 5.0X 10
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TERL L7238t D C-V Rt ORHi 217 5 B, #UEHI X% Forming AL & LT, {ER L 7=
XA XE K MOS #&ENHGELZ A& U\ 7T A CTELEA L A% 5272141
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— DR PMA M7 8O~ 1 A &ff ke pas  MOS structure
T 5,

(%% 3Cik]
[1] I fth, 55 85 MU I B Rk F= AT e = el T R4, 19p-B3-22
[2] X. Zhang et al., AIP Advances 14, 035323 (2024)

0.5

© 2025%F [CRAYEER 04-021 6.2



14p-K403-11 HT2ES AR ABTLIHES WRTFHE (2025 RAERAS HHF v/ SR&AVTAY)

FAXYEY FEEAD Be DA F VEA

Ton implantation of "Be into a diamond thin film
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[1] =FaR3p, BEPH, E3EE, BEAMICLD Li =741 YT FORYE) | 4 83
(B B S KR 2, 22p-A202-16, fliF, 2022 49 A

2] =R, BB, E8EE, X4 Y'Y RERT O Be OYLEICKT 2 REREDOR
BOFM] , 55 85 s AW B S EGEE 2, 19p-B3-13, ik, 2024 49 H

© 2025%F ISRYEE S 04-022 6.2



14p-K403-12

© 2025% ISRYEES

FAVYEY FADBREB A4 VEAICKHEBERERK
Formation of Low-Resistance Layer by High-Concentration B Ion Implantation
into Diamond
MTNIKE, CM)SH B P #F 2F B
Kanagawa Univ., ©Kaiya Imamura, Yuhei Seki, Yasushi Hoshino
E-mail: r202470044ub@jindai.jp

BRI S

A YT RYERIL, 5.5eV DJEV S R
X v 7R bR ERE N RE W & »
DICHRO /ST — KRR L CHIfFS LT
Wb, ZTNETHAYEY RRT—F A R|Z
B L CIXFE L~ L COREITH D03, £72E
FEIZIEE - TO R0, FREER T N 2 HE
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HNO; DIRAWRIZ 30 43i L7z, 80°C D NH;
& H,0, DIRGHRIZ 20 4392 LI 72 5o 3w
BT, AL Ui SR U, SAARE
800°C T, BN 1020~102' em? 12725 XL 9 B
AFVEFEANLZ, 22 CTUHEATRILE—IL,
RENHD B RE I/ D KOO AH
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—AE|Z,. HH U TRIM 22— K& HW - 1E
AV alb—va K VRE LT, EARS
A ¥ £ RREITK 100 nm D SiO, PR A 7%
AL, KKJED Ar ZZFAS T T 1300°C, 2h O 7
= — VIR 24T o T2, 7 =— /LALEER | SiO) 1
M2 AR R ChRREL, Ti, Pt, Au @ 3 J&
D72 5 B AR D ARICAE LT, 2 LT
Van der Pauw 5% Fi U C ., bSPTIR L OV Hall %)

SRAINE OB SRR & Raman JIE 2 X 5%
pa Al 21T > 72,

FERLEBLE
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WTNOREHZB W T H IRIEETOIREHE
T p MOMRENRE BT, Raman 53 DORER
TiE, WTINoRED 1332 em! O X A £
ROE—7 BNHERSNZZ Ehb, K=/
JE DOFEREMEIZ IR TN D Z L3y
STz, TIHD I LS EMIRE 800 CIZRD
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Figurel: Specific resistance for B-doped diamond
with various conditions of ion implantation as a
function of reciprocal temperature.
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diamond by B ion implantation
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A F UENEIT BB OAHY) & FESO T &
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2k B & N RF—EU7I2XD Ep =
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BHZ*F L. Van der Pauw % W T, o — MK
PLHIE J O Hall Zh 3R E 21T - 7=,
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Figure 1 WCREFEAKZ DN 2X10Y ecm? 25 3.5X
10 cm? OYEEET B £ FEA L7z HPHT £ Ib
BEA T RO Y — MEFLORE ST
PEZ R REAKTD2X10" em™ OFEHCIE
SR IL TOEPNIEF ISR < 250CLL LD

RETY— MEIIZWETE ., 77 7D &
N5 1.7eVOIEHAL= R VX =N AL i,
Hall Zh5E OFE R 5 | n BUESUSE ) iR
SNz, ZOZENLZNHORETIX, BiE
ANE T ERPEBLRDBNLTND &5
ZHN5, 6X10"Y ecm™® OFEEHIITE A L DIE
FEFIRICB N Ty — MEFIRE < 2o TEY |
600°C TD > — MEHUTIER DK 10 51272
TWiz, 72, 2 TCOEETCmHEEZT DL Z
CIWTERNoT-, Lo T, 6X10Y em? Tk
W, pn DKEERE Z 572 Z EDVRIBE D,
3.5X10%° em™ OFRELTIET — MEFIARAKE L
T2 EIE TR 4X10° Q/sq. TH o7z, £,
7T 7 DEENLHELNIEE = R L X —
1% 0.06 eV T& > 7=, Hall ZhHHIE DOFEF 5
p HEXKCENHRINZ, N 228850
HPHT &% Ib A Y& Rf~D, B A 4>
HEAICLD p BUSEBOFEAILZ N H D T
ThD,

23k

[1] D. Zhou et al., Computational Science —
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[2] T. Kano, et al., Diam. Relat. Mater.147,
111236 (2024).
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Figure 1 Sheet resistances for B-implanted
Ib-type diamonds as a function of
reciprocal temperatures.
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