tyiary 2024 FE35EICHAYMEZEMETEMBER

| Bty av(OEER) | 658E - KA 62 h—RFHE |

B8 202498 19A (&) 13:00 ~ 19:15 I B3 (BR=HK—JLB)

[19p-B3-1~22] 6.2 H— RV REE

A FEF(EERSER). SR SRAG(ERSHR). K SR (ERH). AR BEALIX)

O EFHETVN)—

13:00 ~ 13:15

[19p-B3-1]

BE7—UFKEEBICELZKET ) —DLCHERICE T 21 > Z—NILESHIDHMR

OB 2!, hF K&, KEH H50", &) &', 20 B2 BRI ZAZ HR9 3682 (1
BRA 24A—T 20— (%) )

i
T

O ERHETVN)—

13:15~13:30

[19p-B3-2]

KFRT—HEDLCEORRMIET 1 ILZ— RT7— U XRBEEBICH T 3BT

OFEE a1, B 2w, KIEE &501. &)l &', 20 #BE2 RE &K% H L2 (1.2
BRIA. 24A—IT 22— (%) )

T

13:30 ~ 13:45
[19p-B3-3]
REANILZATITZ A ZINY R VT BAWVWDLC BEICEITZHEHT ADHR

OMA S8R, /N B2 88 #3 bk B3 AE 82" (1 aHAEI. 2 FEIA. 3&EX
1)

O EFHET N —

13:45 ~ 14:00

[19p-B3-4]
RAEMGEEREVMRD ANy RV JIZ&BKET ) —DLCER

ownO &X', kiR #zl a8 E FHP BE2(1IKBEARFE, 2.T LT REERHR)

O EFHETV N —

14:00 ~ 14:15

[19p-B3-5]

L—HERICEZKEMTEILT 7 AREBREDEBEZEL

ORA EH'. Tunmee Sarayut?. FF #F'. Rittihong Ukit2, FH . AT #E. #ik K
(1.RIK. 2.2 1 TREEHREEAR)

OEMEITRY—

14:15 ~ 14:30
[19p-B3-6]

ﬁﬁﬁﬁ%«@%%tZ&AL&%Hﬁﬂm%ﬁmwfﬁﬁ CRifE
Ox# @B #t8 &2 #FEEE2 BRBZ(IgREA. 2.7—)Ly—0d)
14:45 ~ 15:00
[19p-B3-7]

DE—FTSAYCOVDEICLDEEREI I VEY FRE
Oler k41, #HE BN, LA ZR. TR S8, XK Bx'. =5 B8 (1.ERH)

O ERHET b —

© 2024 |SAP



tyiary 2024 FE35EICHAYMEZEMETEMBER

15:00 ~ 15:15
[19p-B3-8]

BES AV EY RRERADIN-situIBHEIR

O M wiM'. 1sf $R46". LA %A, TR G518 X8R BR'. =F @A (1.ERH)

15:15 ~ 15:30
[19p-B3-9]

RG AT VBRFARMAAVEY RIEZXS v ILERDIGDH
OXxeh FXK'. BHE & A2 2K (1.EBHE>> V)

15:30 ~ 15:45

[19p-B3-10]

BT 45X FOVDEICEBBEEEF10Z a3y ROy R—F4 1V EY REOER
Oxn =k B&H HE'. Afh FE (1.ERH)

15:45 ~ 16:00

[19p-B3-11]

ALYV EY RADEREBA 4 VALK ZEEN R —TBERICH T 2 EAREREEREGE
OMNSH B!, B HMT. BF B (1.8%)I1KIB)

16:00 ~ 16:15

[19p-B3-12]

EREPT A A VALK BNEA 1V EY REEEFRFRICEIT ST
O BT, oK BE. BF B (1.84%)IKE)

16:15 ~ 16:30

[19p-B3-13]

A1V EY FEREPDBeDIFICK T 2 REREDLZE DT
O== &3}, BH L. B2 =52 (1B Rt Y2 —. 2.ERH)

16:45 ~ 17:00

[19p-B3-14]

NiF+/ HFx2HAVEREFHNFEBELYIVYEREIRTFH/EY MER

O# B2, vtk s, Bl £ Eh . @F R W) 282, F)I| KEA23, WA B2, Ee =X
T L BAZ2, B RK12(1.2RA. 28 KF /<. 3.()F 1))

O EMETVLY—

17:00 ~ 17:15

[19p-B3-15]

TIEMRES T EROAAIVEY FRFERAVEREGHR Y — FOBCER(|ICEREYNE
Y7

OARA FE'. ik Z—8'. RE B, hF B KE ft (1. AMK)

O BEFHETV N —

17:15 ~ 17:30

[19p-B3-16]
WNBEEMBEERAWICEN T /A1 VEY RRFOHERFEXEER

OXE wire!. ME B, FFEE KE M (1L AMKS)

O ERHMET ) —
17:30 ~ 17:45

© 2024 |SAP



tyiary 2024 FE35EICHAYMEZEMETEMBER

[19p-B3-17]
RIRR—=TEAVEY FEXFEEZ BV ICEEKPICEITBCO &

OO HA' ME @', At HKL FFEE. RE MG (1L UMK. 2.ELH)

OERHETY M) — O RHERRK

17:45 ~ 18:00

[19p-B3-18]

Effect of Oxygen Terminal Surface Adsorption Layer on Energy Dissipation in Single-Crystal
Diamond MEMS

OKeyun Gu'2, Zilong Zhang3, Wen Zhao', Guo Chen’, Jian Huang?, Satoshi Koizumi', Yasuo

Koide'!, Meiyong Liao® (1.National Institute for Materials Science, 2.Shanghai University,
3.Tohoko University)

O EFHET N —

18:15~18:30

[19p-B3-19]

FEFIICTFIEARALO/ A I VEVR (111) REZF OpEREBMOSFETDESR

Otk FfaT. ik B, Ak H/H A BUZ2 HWEF RIEL A B @I A8, MmE. e
2Zx1. LB §8T. Christoph Nebell3, ZH RX' (1.£RA. 2.FE#. 3.Diacara)

18:30 ~ 18:45
[19p-B3-20]
EERIEGHFBREMERIC K DAL,03/0HA AV EY R(111)DFBFADLTS/CVRHERERRIE

Ok #F', A B2, EH RK2. E B3 (1.EILABH. 2.8RAF/ T UH. 3.83tANICHe)

18:45 ~ 19:00
[19p-B3-21]
ALO3/BAVEY RATOEEOREIRIILF—ORIECHRENY RRY T 1 > J OfERA

O% 1@ FHb &z Z '\ I ’RX (1. 94148)

19:00 ~ 19:15

[19p-B3-22]

SiOL/AL,O3ZBEZR W42 1V E> RMOSHEE
DIERK

OfhJIl "\ 7k =ith'. A B2 BERXA I8 (1.&RAEBI. 28Rk /I UH)

© 2024 |SAP



19p-B3-1

© 2024%F [SRYEES

HE7— 7 RBEEICLDKET7 Y —DLC RIRIZRIT 5
A VB —=NNVEEIDORIR
Effect of Interval Cooling on Hydrogen-Free DLC Film
during its Preparation by Vacuum Arc Deposition
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min ® BARGEIE LT, 7ERL L 72 DS 43 b
WX 7~ vtk a v,

2. EERFEHR LB

Fig. 112, &RIFTIKR LT 7~ 55
AT NVvERT, RIERERE 20 min 085
(#S1, #S2), A VX — VG HEHIOGEIZE D
579, InllglZ 02 FRETH Y, ta-CITITWET
O ENbhot-, ZOZ E1E, 20 min OE
R T, BRI a-C I/ D 1E LI

Tablel. Experimental conditions.

Test pattern  Discharge time Interval
name (min) cooling
#S1 20 None
#S2 20 5 min
#L3 45 None
#L4 40 5 min
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Fig. 1. Raman spectra of ta-C deposition on
W(C substrates.
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WZ Enbinotz,

BEE AR O—E, B R A GRER S
22H01470) DBk %% Tirbiiz, AR T, &
TR 2 KB BE TR o & —Hgs DY E % F)
ML=,
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1) S. Watanabe, et al.. DPS2023 (Proceedings Of 44t
International Symposium Dry Process), P-39, 121-122,
Nagoya, 2023.

2) H. Tanoue et al.: IEEE Trans. Plasma Sci. 35 (2007)
1014.
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Discharge Sustaining in High-Rate Filtered Arc Deposition
for Coating of Hydrogen-Free Hard DLC Film
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FAD ( High-Rate Filtered Arc Deposition:
HR-FAD) DBR¥EZHED T2 D,

Z 2T, BB LB RW C RN R O
727 — 7 B O%E, 7 r ' AR CIEIIA
BFE L, 7 mE AR L CLE S &
I RIENA Uz, ZOFIKZ RO X 5 IHERI L
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INE L IR BIZHoh, T— 7 EEITRALT AL
Dot Fig2 [ZHCHIMEEZ RS, =
AUX, 1 minXx20 FOREEIZ I 2 EINEE A
20min TRRL7=H D Th D, B CIHIMEIEILE
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Fig.1. Arc voltage as a function of anode aperture.
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Fig.2. Self-extinction rate as a function of anode
aperture.
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1) S. Watanabe, et al.: DPS2023 (Proceedings of
44th International Symposium Dry Process),
P-39, 121-122, Nagoya, 2023.

2) H. Jian, et al.: Surf. Coat. Technol. 865, 227
(2019).
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Effect of noble gas on DLC deposition
using high-power impulse magnetron sputtering
HPREIL !, FEIK? KEXIS

OM2) A&k FFERL, /MHE B2

#ta ES LR 23 KH B!

Meijo Univ. !, Chiba Inst. Technol.?, Gifu Univ.?
°Shiro Matsumoto?, Akinori Oda?, Toru Harigai®, Hiroyuki Kousaka?®, Takayuki Ohta!
E-mail: 233427033@ccmailg.meijo-u.ac.jp

1. XC®IZ

KEH NA< TR ANy Z Y
J(HIPIMS)IX, mW\A A4 bR E2HFL, Fu
Ty DLW AR Yy ZIETH D, Tk
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[3]. DLC O@Efdi b #=EBLT 5 kL LT
FiH ANZHEH Uiz, Xe IXEHEEE 12.1eV T
Ar LIRS VEEHN 132 & Ar XD K&,
ISR, XetOR U= R RIZLDY
DLC Hﬁ%fﬁ@%ﬁmi,ﬂ;ﬁ%f% %,

AHFFETIX. HIPIMS % v /= DLC e
ICBWTHTADOPICER L=, Ar T A
L Xe TADMELEZE{LSE T, I—H
A (CY) EFHAAL L (A, XehD 7
T ALV —ZHEL, T A~
Wrz17- 72,

2. EBHE

C #—75 v MIT /L ANE 40ps, JEIK 4K
600Hz DAEL/ IV AZFIINS T, B A
Wi % 10sccm, F ¥ »N—WNJE S % 2.0Pa &
L7z, =RV —fRE &SI EEDO ALY 7
4 AEXCHF =Ty MM I THEL, £
DOPEEEIL 80mm & L7z, Ar 7‘f7< L Xe HAD
ek 22 s¥T, C, XetDO = x )L
#~Aﬁ%ﬁMLto_®k% FNEE %
Wik LiIc L REENDBEE
1.0kwW/em? —& & L=,

3. RRLEBZE

Fig. 11 C*. Fig. 2(a)i= Ar*. Fig. 2(b)i= Xe
DTZFNX—D5F%zERT, Fig.1 X0, Xe
H AR 2N ST 20%8L Ric7e bk
CD77 v 7 A% 1 Ml B L=, F7e,
Xe HARRLOBIMZ LY, A7 T v 7 A
DAL, E—7 XX —88 6eV 1 H
1leV /&L Ipotz, Xet7 T w7 A%, Xe
HAFEL 20%D & KB REL, Xe H

AMEBHOHEINC L )b LT Xet 7T v 7
AN Utz XetD ERARSE LT,
Xe JEA-D Ar <2 Art & DB AHEEEC =
TEMNEZ LND, Xe T ALY
7][1?‘%.’) LT A= D Ar LA READ L
7272, Xe* AN ED LizEEZ LD,

4, BEIER

[1] K. Iga et al., Thin Solid Films, 672 (2019)
104.

[2] T. Ohta et al., Jpn. J. Appl. Phys., 62 (2023)
SL10109.

[3] A. Aijaz et al., Diam. Inst. Met. Mater., 80
(2016) 280.
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Fig. 1 Time-integrated energy distribution of C* for

various Xe gas flow rate ratio.
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Fig. 2 Time-integrated energy distribution of
(@)Ar*, (b)Xe* for various Xe gas flow rate
ratio.
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Hydrogen free DLC synthesis by sputtering of carbonaceous industrial waste powder
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1. ¥

JEAE R FE N T D DLC (Diamond — Like
Carbon)[BEI3ENT- L S EFEEL & 5, Bl
OIFEEFL L EORERER S L RS
TW%. DLCHIEFED I LDO—D2TH D,
~ X b ARy Z ) 7T FEE LT, kE B ; » =
%4 %72\ a-C (amorphous-Carbon) @ i 2 ' (a) o (b) N
WHnL. —RICE—Fy M E LTS
HEMES T 774 MIEMTH 5.

Z 2 CHea X, FURE T A R IR OV IR A B

)

s

v

Fig.1 Photographs of (a) carbonaceous industrial
waste and (b) carbon powder target

~OEZ BRI, @MES 77 74 MIE X ,553;7?;*
T, RBEVWEEETDOMRE 2 —7 v &L — [ — }
T DLC %17~ 7= (Fig.1). i ‘ edotmm AL
ek V—due—E E Substrate stage —j M-FE; .
2 R . - Magnetoron i '
L E OIS & Fig.2 (IR d. w73 b  aponeing. |\ Quinz
By AN AP 24 T D=7y Nk “’:““W

B L, ANy ZPED5ERE SR 55 mm O E
AR (2 ) 22> o =) B g% L CRkiE

ZATH. 4 —7 v MI@E#ES 7774 b L
<UL Figl (b) ([ZRdFERm & L7z, 05Pad Booster B
Ar B FC, 13.56 MHz @ RF & /1% 85 W Extast ) R | [RE Pover suppir |
WAL THEZITW, 79774 FE—4 v b
T304y, RFEM S —77 > FT60 57 L 7.

Fig.2 Schematic of coating device.
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R % 28D 2 =7 FhrBAF7- DLC D
T~ AT MV Fig3lZmRT. AL hL
FEMT DRER, 77 7 7 A4 FB X OIKFEH L V15
72 DLC ® ID/IG thix#h <41 0.87, 1.01 Th
Sfc. XKLk DE, ELHLOELK 10% N
BEOspP A ThHL Z R ESNT. 2 IR e R e e
DI Lib, 2MO S —5y FOENICED S Kaman st em')
7, a-CHEEDOHMI L7 DLC NG bz &
BIAoND. T 7 74 PBLXORFEH LG
7c DLC DIEJEIE, £ 44 50 nm, £J 100 nm
Thole. 2BOZ =7y FOBNIEDLT, s
FRL— P BRRETHS 2 L, 1) A. C. Ferrari, et al: physical review B (2000)

~ Carbon powder

Intensity [a.u.]

Fig.3 Raman spectra measured for DLCs deposited
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Structural change of hydrogenated amorphous carbon films by laser joining
ORA E¥i!, Tunmee Sarayut 2, FE #+ |, Rittihong Ukit 2, SEH A 1, KT W& L, RIK KEH!
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L #5
Si(100) £ #7059 77 7 A BT CoHa b e a /EBL U 72 K F LT BV 7 7 A fRF (a-C:H)IE[R] 1 2 $2 i <
PNWAVL—=Fa T AN T 7 =N ARG 5 & T AUD o-C:HIFEIL Si LD a-CH IR & 26 S,
HRG I FEN R I RBFgEE, b— A LTz a-C:H O 4 M L 7.
2. EBRITik
Si(100)3 £ U#7059 HF 2 EIZ CHA AR T BF Lo 98%)0 530 27 T X< LS A AR (CVD)iE
IZ&Y a-CHEZAER L7z, 25D a-CH ERI LT 2 & 912, #BHZ ER TR 1064 nm @ Yb
T 7 A N— LA l/—“‘ji(LP-S' Panasonic) % FESHRFRE] 20 us, 8.4 pl/shot TH T AN SRS L, a-C:H &
FlEz#a L, #EHEarfso REIREZ 7 A Tt
SerFERTD BL 3.2 Ub C, WRURITEE X BRI GSAmAE & 100 pm 100 pm
(NEXAFS)F L O X # 8 1 BAIMER(X-PEEM) TaEAM L 7=. Pty B
3. HBR - %
PEAEE T L — P BRE LD 25 um 32T, 60 um 321X
BE L, £DIMANTIT L — RIS D53 727> 1= Figure
113 284.6(C=C), 289.8(C-C), 304.0(C=C) eV D X ifif % Ffif
LB B O ESEDF O XPEEM 8T 5. L—HIBIT 0 e segey
% Oum & L, 25 um [HFE T NEXAFS A7 ML &7, Fig. 1. X-PEEM images of a-C:H films
around joined area.
NEXAFS 227 FL®, C-C, C=C, C=C #5H D ls—c*IT

® 25 um ® 25 um

0 um 0 pm

BT % 289.0 2> 330.0eV OREFIOERI KT 5, 2846 = e
eV FHED C=C fA 0 1son* BT 5 ©— 2 OfifilkE 5
BIH L, Fig 2 10m L7 BEAREETIE, BHPLNE 60 22 5. 0.1 oA
pm & 0 SO IS, s R A IEREORMA £ . \
RENE. THUE, L PORTERAR— 2RI LR S5 .
\Z a-C:H D IRFEREEIREN 2L L, sp? i ARS8 D3 HE N %?g 3.0x10? Joining E {
Licleb Bz bhb. ?—5’ o
4.5 2
L —WFIZ LD a-C:H R EOBE Tl sp? i A MR FE D 5o 0 25 50 75 100

Distance from the center of the laser irradiation area

imjjﬂﬁ‘é ZENIRSTE. Fig. 2. Ratio of *(C=C) k[j.lm] fth
R . 1g. 2. Ratio ot 7%(C=C) peak area to area ot the
[1] BARZES fth, JEAMESSM IS (2023) spectrum between 289.0 and 330.0 eV around joined
a-C:H films.
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Ultra-High-Speed DLC Deposition on the Outer Surface of Cylindrical Parts
Using Local Gas Injection near Discharge Electrode
FEEX!, 7—)Lo—AT?2
OkHfER ', #ta &F', FHHE, LEMZ'
Gifu Univ!, RC LOGO?
°Taketo Nagai', Toru Harigai', Akihiko Ito*?, Hiroyuki Kousaka®
E-mail: nagai.taketo.e2@s.gifu-u.ac.jp

1. [FC®IC

A XE RT7A4 27 H—HR> (Diamond-like
carbon: DLC) =2—7 4 > 7 DIGHERIZE b
720N, FTEE D XD 7ekk 2 IS~ O DS
Ko TS, Fex X ZiLETIZ, DLC K
Z Rk M GH FE 156 um/h T AR A OBE 7R
Microwave-sheath voltage combination plasma
(MVP) iEZBHRE L T&72 Y. MVP {ETlE~
A7 aEER R EFEO T 7 A< Eh S
52 L CHIBEERE A L5, £, BEGE
D RIZ, AT ADORE T RHNTH D
ZEbHEIn TN 2,
AWFFECIE, MfESE ~D DLC Bk & L
T, MVP EZIGHL, TAZRAMIESICLD
DLC g DN E TR D,

2. EBRAE

DLC slfRE[E 2 Fig.1 (23 . plsEEA i
EAE49mm TREE595mmd Cr TA v ¥ L7
~ IR T A LT, A TR~
A7 ek Eb720, v~ 7 n g ANA
W IR AERRE LTz, &RITIEM & [F
BAZ L7z, JEE 2.45 GHz O~ A 7 v it %
500 Hz (duty 20 %) T IV AZEFHL, EX1
KW & L7z, Ar & CHy & TMS DIRG T A% &
BT ¥ o N—~EA LT, TAOFALE L,
F ¥ > N—TH (Without gas nozzle) &~ A 7
A ZSUTE  (With gas nozzle) @ 2 (&
el U7z, pi > =2 AREOEF11% 75 Pa Th
ST R, 30 rpm O ClElE S, E
T EIRZ W C-500 V ZFEIn L 7-.

3. BEREBE

Fig. 2 (2~ A 7 w38 AU CIREI T A %
BN LRI L7-BR o BR D BHE L 2 0Bk
FOREEEE 35 LT v 23— T B R
A Z PN LT B O R B % 2 2 uRd .
JELLIAE HLS O mm (ZBWN T, ~ A 7 B s A
RATAH I IFB T A 2 e N U T B D BB E 203
0umh ThHo7o. —FH T, F¥ =T
O JFBEAT R 2 B N LT BR D RS EGH EE 1% 13 pm/h

Gas
— nozzle
T Specimen
C,H, v
Ar | TMS LAl I Mechanical
H,CH, B humtcll' pump
@__ Rotary
!! I !! pump
|| . ) 2
Mass Flow E—— Exhaust

Controller

Fig. 1. Schematic diagram of DLC coating
apparatus.

w W
S W
T

With gas nozzle

— - NN
S B © W
T T T T

Deposition rate [um/h]

Without gas nozzle

S W
T

-60 -40 -20 0 20 40 60
Measurement Position [mm]

Fig. 2. Deposition rate profiles of DLC films
fabricated at different gas injection positions.

THY, F2EOENRHE LT, BRIFEHEE 2%
DHTZERIL, ~A 7 a B ANBEHFIC T A%
AL ZEIZLY, [T 2D 7 Z
I ANERL, 77 A=l ko ThfiEsn/E
i Xiv5 DLC RBillREDEN I LI=7= 72 &
EZxbLND.

Bt
AWFZED—HERIL, JAPS BHEFE: JP24K07452
DXBEEZ T THrbhT-.

SE 3
1) H. Kousaka, et al.: Procedia Eng. 68 (2013) 544.
2) T. Harigai, et al.: Jpn. J. Appl. Phys. 62 (2023) SL.1013.
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JE—FTSAT O EICKSBEBRBTIAVEY FEE
Growth of single-crystal diamond using remote plasma CVD
ERT CuRR i HE MM, UE XB, IR EE FAR BH =% B
AIST !, °Takehiro Shimaoka, Kaishu Nitta, Hideaki Yamada, Nobuteru Tsubouchi,
Akiyoshi Chayahara, Yoshiaki Mokuno

E-mail: shimaoka.takehiro@aist.go.jp

HA Y RITEOEMRE SRR R e CWVE PR K IEOBN TR E A R T 5 2
EMBNRT—x L7 b =) ARMERET N AHOEFHMELE LT, £, fFTL A vES
RO NV B Z—Z2IEH L& T A ZAHOMELE LTHIGHBIf ST, 414 7E
¥ ROREEERZIZ245 GHz D~ A 7 n i Z#F A L127 T X~ CVD ZEENIL AN ST 5,
%< OFHZEE CTIE, BRIRT I X~ 2 B EIZRAESE, XA VEY FERES®S, 20
RRCIE, FEBRI T ~ O BRE AT L 72 (R IE SR B REO AL, A A LEFICL D
v A7 OBREHENEZ VTV, EROMBEEYET L FEO—oL LT, EikE 77 X~ ik
OB GTICRE T 2V E— ST XA~ CVD b b, ¥4 TEY RIZBW T, BIUREIC
oo nl=Fsnd s, WAL TIE, VE—F7T7 X~ CVDIZXDHERSY A TEL ROERK
ROV THET 5,

ZAYEY FOKEICIE ~A 7 0l 7T X~ CVD HEE(AX6500, =— 2 X7 7 /1 o—iHil)
MW, v A 7wl Ddy A TEEUTORAEMZHR T SRRV EANICE A YE FEKR
ZHLE LI2th.~ A 7 )] 6 kW, AJET) 150 Torr, A Z IREE 4 %, 2RI FE N/H = 30 ppm,
FHGRE 1050 FEIC[EE L, CVD il 2 Fhi Uiz, BEAUIBIRMENS 5 2 & CHERFZEE L
DOOREHROIRE, B0 — B R m e D 2 —
EIk-72,D=55,7.510mm & L7= 3 FEOFE} 20
AAERL, RRRIHE S 2 3 L7z,

1R HEE OBl A#— R mEdE D
R 2 RS, D OHEINCHED, REEEIL 4 50
LIZHD Uiz, ZHUEH AREDIK FICENZ A ¥
EY FOREICHTHET D IRIEKFE T ¥R
Lzl EEzbD, D=10mm OREHIFB N T .

H, FATVESRIREL, 132em! T w2V 0 123 456 78 9101112
Distance (mm)

—_
(4]

Growth rate (4 m/hr)

— 7 A=A S & A~ EESE
7 DR S AT, FERE HIIIRH A~ OSEFROMY Fig.1 Aperture-substrate distance
IABRR, b H R S L THREZ TEL TV D, dependency of growth rate
using remote plasma CVD
275 3CHR

[1] W. Fei et al., Phys. Status Solidi (a) 216, 1900227 (2019).
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In-Situ Microscopic Observation of Growth Surface of Single Crystal Diamond
ERT OFEBMN, RFESE WA X, R B8 XK BE EFH H5
AIST, °Kaishu Nitta, Takehiro Shimaoka, Hideaki Yamada, Nobuteru Tsubouchi,
Akiyoshi Chayahara, Yoshiaki Mokuno

E-mail: kaishu.nitta@aist.go.jp

B OYVEE N R EAKED L A ¥ R, RNU—Y8Kk BB 7R T2 ILHEL
722 < OFFER « TEMSBTCHEEINTEY . BEPORAROHEFERZ A vE L FIERE
ORI RD HiILD, HfEdZ A YEY Nt @miE&EEE PR CVDIEIZ L > TH
FRSINTWD, il EE TIE A RUR b O REUIZ S TR O IMERE S L E & 72 572
~10 mm LA EDO R ARG FEOGHIZIB W TR, SI8Y - BFEBLRES CVDIENA 1 & Bbh
%, HfEfhA A YEL RO CVD BREICEWTIE, thoJihr & g U CORER A4 LIz <
BENRG TH D20, {10003k b —EIICHW BN, TOB, REmIZ {111 E B Ok % $
DE LT Iy FIBROBEREMOIADN, Bihd R EORRHMERICH T 2METH D,
FTERADAT v 770 —fRIZ KD EBEEOMDIALL, MEZBRIFINT X2 {111 EED
PRI TR F R EMSI O D OMRENLT e —F L LTHREINTWAI, LUt BER
DIEE L EITFERRER D ex-situ BIEITH SN TR Y | FEfkE R O % w2 FEEICE L6l
DI, TDTH, BT v AN R E ORI XTI OMB . KO ORGHi 72 il i

oLz, I TARIFETIE, RERLV UV AZHWIZBEMBIRE S AT AR L,
CVD F ¥ > N—ND R IR D E O (in-situ) BIEE 21T > 72,

FEERClI~A 7 vl 7 7 X~ CVD E#EHAX6500X, 22— A7 7 /) ao—f)z v, H
FEmAATYEY R ECARED X XU v VREZITo 70, FEBIT {100} 2> & B DIN T 72 1
THEEE Sui- A7 bl a2 o, Bie b 7 /. BHRFIMFETOMBRE 21T\, TikER
VAT MR 5T, RRE ORFRIF R Z E B L, BIZIAA 2 BBl G Th D, R
RTIIHFBE S CFtH e A 7 A TH - 7203, Ak
R 13T, BB A>T IR L
FTA P =5 R DREEARDNTER S 2B, 8k T
X, BT m AR, KRR OREST
T AT A Y O RO R E T
ODWVWTHRET L TETH D,

[1] A. Chayahara et al., Diam. Relate. Mater. 13 (2004)

1954,

[2] M. Michael et al., Phys. Status Solidi A 211 (2014)  Fig. Typical in-situ observation image. The

2257. dark spots in the image are dirt on the lens.
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BROTATFUORFHEMTIAVYEY FTEAX L vILEERDEHSH
Strain distribution in tungsten incorporated diamond epitaxial layers
E#&Ht 0T, OXM ik, &EH RE. X8 %X
AIST SSRC, S. Ohmagari, T. Kageura, and R. Ohtani

E-mail: shinya.ohmagari@aist.go.jp

KIET 45 A N CVDIETERK LA A YEL REEREIZ AEBMA L7 TA L NI A —
OGS N DB RBIRFPEPIZIRAT 225, Fox 32 OBR 2 BMAIFIH L7 i
1% (Metal-assisted termination: MAT) Z#2% U7=[1], M) O ERICEIET 20 —8iL, &R
JRA I DE R EARZER AR L, 2O 2 KRE B ESE TS TRtk afEf L
2o 2D MAT BT, FRICH A PEL RELT AN AOENE—MER BB IR % 725 LT
BY . WRNEEDORZRDBEEOIER (T A 27 Uz~ b FEM, CVD HEf, ~T e XXy
VEER) EIZBWT, va vy bE—RU T XA A4 — NOPERE « B E 0 Ml CRE el E 2 MR
LTW5[2], £72108em3 Ll Lo EREREBIEFIINE, MmN OELEEL RE S
HTEY, MAT JBOEAIZ LV R EH H RSB SAMMIREEEMT 2R b HEI T D
[3]. AHIFZE Tl, BERE S (100) et EICEA T 4 7 A F CVD I ETZE X XV v LR ERZ B L.
RIZ~A 7 a7 7 X~ CVD IEIC KV EIRORE 2 R S 7, 55/ MAT > 7 7 & /il
FETEREN G D 3 EAEIEORE ZERL L DO ELA N MAT Ny 7 7 @Izl > TED LD
WL T B ERANT, T~y B (5 74 b oAR# RAMANtouch, & 785 nm, 7 L
—7 4 7 1200gr/mm) T, 50X50um @ XY FihiZE M 2 AR 400 nm [EIRE T 25,000 sGHIE L 72,
112(a) =J@tkiE, (b) BT~ FWHM 2 7Rd, I~ b —27 3 =@tiEs 524 T
HHAL L TEBY . FWHM O43Aiid 1.7-2.7 em? (FE#K @ 2.1-4.3cm?) FCdeE L, fEsatEom B
R S ie, MNDOELDZHAICONTIL, EROEASAEHE L TRES BER-TEY, @B
JRF- I K DR AN R 2 R T D55 R G DAL,

@ MWCVD/MAT/Substrate
oy
o
]
>
o
3]
(L Substrate
A PR

Raman FWHM (cm-1)

Fig. 1. Raman FWHM histogram distribution of
(a) MWCVD/MAT /substrate tri-layered film, and (b) substrate.

2 3k

[1] S. Ohmagari et al., Phys. Stat. Solidi A 1900498 (2019).
[2] S. Ohmagari, Func. Diam. 3, 2259941 (2023).

[3] K. Tanaka et al., Diam. Relat. Mater. 123, 108839 (2022).

[iEE] AMFTEO—H0i%, IST WFFeEk I B FEM TE il R Al R B 88 7' 777 & A-STEP JES:
(6 IPMITR22R2 O X4 %572 D TH D,
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#7454k CVDREIZKDIBEBBECLZcm)RAY F—FH LY EY FEORERR
Growth of ultra-heavily boron-doped diamond by hot-filament CVD
E#LT' OXA BX', &F RE' Kdh HK!

AIST !, °Ryota Ohtani?, Taisuke Kageura?, Shinya Ohmagari!

E-mail: ohtani.ryota@aist.go.jp

[IZCoIZ] A VEY FFAAL ZOERT o 22BN T, KkHia v % 7 MNao&E 289
EREAR R Y R—=7% A ¥ NBDD)EDIEAIT, EERER I O—>TH 5, 77 X~ CVD
B2 L %5 BDD iE Tt MiRE F—v 7 2hbWEEHT A0 B JRE([B/Clgs) % 1 %LL EIC
BT HE, ARADRKAERHEILB FVINIL Ly T IRREE R0 T BT T R
>k CVD EEHWD & [BIClges 731 %L ETHZE LT BDD EMNAIRETH D23, HREEHEN
(R B BUA BRI L, [BIClgas = 1.28 %D 5T R —E v 7 LUL(F 1.2 X 1028 em3 A 1C
EEFESTWBEBL RIFFETIE, BA7 ¢ 7 A bk CVD B K B4 A YE L F(001)#£H > BDD
RETEX X v VREICB T, BEREELI0Zem?) R—E 2 72 ER L0 THET 5,
[FBr] KRBT + 7 A2 F CVDEEEZHV, 3 mm A, JEX 0.3 mm DX A Y R R
M (001)ZE i 1 BDD 2 FE KL L 7=, JFUEF 7 AUZ1E CHa, Ho, B8 XV U A F /LR | 2 (TMB) Z AV,
T4 TAMNIAUIZ T AT o EMM Uiz, EROF v 2/ 3—NESIT 15 Torr, CHeB KTV H;
it & FUE 4 60 scem, 2000 scem & L7z, TMB jii& % 0.2-2 sccm O#H T LS ® 5 Z & T,
[B/Clgas % 0.3-3% [l THillfl L7z, /ERL L= o> B IREEIX. —IRA A L E B HTIA(SIMS)IC
TR L 72,

10283
[#55%] X 11Z[B/Clgas & M B DR F
%Y, AT B BUAZZNS 100 %, Bl
5 [BIClgss M3E D E F DL THRHFIZEGA F

1022 !
NIt OB AR T 5, [B/Clgas = 0.8 % ;

D & HEMELL LoD B BEIZHBEA E A,
[B/Clgas = 2.3 %LL | T~1X10%2 cm3 DA F
B R—Y U VRS, SRR
EEBEYL, BRI AT 5,

(R AHIFIEIT IST BIFFE R R 2 B = 2L A5
Je R Al X7 1 /7 I A-STEP pEZ2dt

1021 e

Boron concentration in films (cm)

10201 1 1 1 1 1 1
0.0 05 10 15 20 25 3.0 35

[[] IPMITR22R2 DB #2172 b D TH D, B/C %
[B/Clyas (%)
1 R ATICRBITABICHEZ A YEL R
[55ik) T B ¥ o B AR,

[1] J. Achard, R. Issaoui, A. Tallaire et. al., Phys. Stat. Sol. (a), 209, 1651 (2012). [2] A. Fiori, T. Teraji,
Diam. Relat. Mater. 76, 38 (2017). [3] S. Ohmagari, Funct. Diam., 3, 2259941 (2023).
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Implantation-temperature dependence in the formation of low-resistance doped layer
by heavy B implantation into diamond
MRNKE, “MDSH &k, PBE HF, EF
Kanagawa Univ., °Kaiya Imamura, Yuhei Seki, Yasushi Hoshino
E-mail: r202470044ub@jindai.jp

MRS =

XA YT RPERIL, 5.5 eVOIRWWN R
Xy v 7R OMRIIEE RN RKE N
EMB IO T — KBRS L CHIRE S
NTWD, £72, FEADE S OFIFES0 MRS =
DNTENA F R AL, BT S AR
WCLBEREINTH D, FEBRT A 2D EH
(A= R =Y (A7aN oY Rl o S (i A NVA L e e
REMRNBARAIRTH D, Foxld, THETIC=E
IR T10Y° cm UL FOBA A v DEAZITHD
1300°CTRA RN T =— L &2T 52 L TEHNE
BasR DpM 2 A & FEROERIC KL LT
WA,
AIFZETlE, Bl A A EA R—Y 0 7 TH
HAEEN5102° cm UL EOEREBA 4 1
A L DIEIEP A 1 Y& REEAE BH
& L CLESREHEIC S 2 D IEARFO AR O
WENZOWTHEH LT AR T T2,

KERFIE
FTRFE VL CTREEICERmIFEL -
CVD A fkllafl &% A ¥ & > F I % 300°C D
H2SO04 & HNO: DR A #RIZ30431% L7214, 80°C D
NH; & HoO.DIRAHRIZ20031% L, 15172 Fabi 3%
2157, AbF0erE U BRIk L, ~350 nm
DRSS ETH—RBRESMERD I DI
5-200 keVO#EPHICBWT 8 DO R )LF—T
BA AL EZHEALZ, T RLXF—IZBITS R
—2glX, HOENLOHITRIMY I 2L —v 3 v
WCEDBE RIS L IIPRELZ, F—F
V7T IR TL.0x10% em™ & 3.5x10% ecmP DR
BETITUV, 3.5%10%° em2 il Wi, FEARIEE
8I5°CTH FEM L7, HEAKL, ¥AVESRE
[ANZ AT 100 nm D SO PRFENR A 7855 L | ArZx PR
TT1300°C, 2hD 7 =— VALEL 24T o 1=, D
%, SIOMRFENZ R 7 B ThRZE L, Ti, Pt,
AuD3EMN D 72 D Bkl LR DARBIZ K5 LT,
% L CVander Pauw 4 H W T, lEBTB IO
HallZh 5L 7E O BB S Fp MR AN & Ramanif] & 12 &
2 e PRl 21T o 72,

FERLEBE

X121.0x10%° cm® @RT(F). 3.5%x10% cm™@
RT(#%). 3.5%10%° cm™@815°C(15) D455 TB
A F U PEASNIZREHZ BT 5 Lo
FE WA 2”9, 1.0x10%° cm @RT D
BT, EPUIE WV ANRIE R T ORI Tp
B OESALE DG BTz, 3.5x10% em>@RTD
UBFCIX, IR BBITIR T L, 400°CH 5
500°C D#HiPH T O HpRDESIZE R G DT,
Raman/3 YEDOFE R TIX. 1332 ecm D& A ¥ E
RO —7 BRI NI oT-Z L b FH
IR EA e bWt EZ BN D,
—77.3.5x10%° cm> @815°CDOFEHI BT,
XA X Er FEREBEOREMEITHoIckizh
TEY, ZLOEEICBWT, pHoBEREE
PN SN, 2D &N FERIEE 2815°C
WCERB D OEBA A ZFEATHI EIZED,
FEERME AR o2 E F 100 em®* B UL ED A A
HEAR—EINRARETH Y IO F—
TN TE D Z ERbhoTz,

10%

® 1.0x10®°cm™® @RT

35x10% cm™ @ RT °®
10' 35x10%° cm™ @ 815°C
°®
e

o

10° L4
° L]
Y L ]
eo®

107"k

Specific resistance (2cm)

102k

10’3 1 1 1 1
0.0010 0.0015 0.0020 0.0025 0.0030 0.0035
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Figure: Sheet resistance for B-doped diamond with
various conditions of ion implantation as a
function of reciprocal temperature.

[11Y. Seki, Y. Hoshino, J. Nakata, Appl. Phys. Lett.

115, 072103 (2019).
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Fundamental investigation on the fabrication of the n-type semiconducting diamond

by heavy P*-ion implantation
ARNKE, B BT, SH aR EF F

Kanagawa Univ., “Yuhei Seki, Kaiya Imamura, Yasushi Hoshino

E-mail: pt121750pw@kanagawa-u.ac.jp

XL ®IZ

B AXEr REGRIT AN REXy v 70 55
eV DU KT UA RXy v 7 EHEKTHD
FWHERIIEE SR, B - LB EE, BvsE
RN GO R T —F N ZE KRS L
THIFF STV D, Y8R T A ZERUZ B W
TA AU ENEL A T2 BEEOTE S I B 72
BETCARMMZIT HIATL Z LN TE D720, A
SHWBERTWS, 2D, A T R
WAKT S ZERUZB W T b A 4 U EAEIS
LA RM K= ZNEENRTWD N, EH
fBAIZIZZT > TR,

HA Y ey FEERA~DOA A HEATIE, R
HE A% O #E S [RIE K O O 38 TG
MALRINEECTH D Z ERIE L 72> T D, F
WA FEANCED n B A v RYERK
DIERL TlE. A7 R — Rl oMbz &
% n BUESSE TR E DN 720,
AWFFETIL, BMES A YE FER~FT
— R THD P A A IEANETEREIZ
K=t 7452,k nBEALAYER
PIERTERLZ B LT\ 5, A Tl EiR
THEBEIZ PA A ZEALTEAAYESR
DELKFFESL OHFRHEIZ DN THET 5,

EBRFE

AL TIE Orbray fE#INT BB X ¥ %
IVE A T REM(KENZAN Diamond ™) %
Htr & LTHW=, ZoHERICH L, FHED S
—RER PIBENAT L 725 X DT 10200 keV D
TRNF—T P A AU EHEETHEAL, &
A% SiO, PRl 2 7575 L, K&JED Ar FHHA
TC. 1300°C,2 Bl D7 = — VALFR 24T - 7=,
7 =— )VHLFRE: . HF T SiO) fR#ER 2 RE L.
H,SOs & HNO; OENEAIR & NS 72 NH; &
H,0, DIRA WK TR FEm OWFEFLEIT > T2,
[Fl—DEMIF L, P 110" em™, 5x10"°
em?, 1x10%°% ecm?, 2x10°% ecm™ & 72 5 X 9 IZTEA
T = VAR AR K LT, BIEAN P R
C. VanderPauw {£I12 & 5 o — FMEHUHIE KLY
Hall Zh5RH7E OESFFERHE & Raman I E &
PL JIE O KRN 21T - 72, B
Au/PYTI O 3 JEREEEMmZ H\ W,

MRLER

LI P A A U EART & FIRETP A AR
HEASINTZREHI BT 5 v — MEPLOIRE W
AR R, PIRED 13102 em™ LT O
BECIEIEE TP | < B & < e hn
o7 —J7 2x10° em™ OB CIE, > — MEHT
23 1.5%10° Q/sq. F CRMICIK T L7z, F£7=, v~
— MEMOBEEREENMTE AR ko T,
Z OFED Hall ZhRBEOKER., HIEL=T
NRTOREEHF T n MOBLKEENE SN,
Raman |7 CTIX P A 1x10%° em™ LA F Ok
B TIX 1332ecm O X A ¥E 2 KD Raman £'—
7 PHER S L7208, 2x10% em™ OFRENClEZ d
B — 7 MNERICER L TV o X A e
R — 2 1x10%° cm™ @ P B TA 4
FAL, 7=—L Lzl 2 A, 2x10% cm™ O
BEE FREORERNMG ST, fEF e LT, =i
TEED P A4V E2XAYEL FICHHETS
ERANT == NI L ->TT T 7714 b
EDMEAE S AL, FhfmEIE CE <D Z & Db
VRS Y

10% | . 1
= o 9o o * o . &
10° f oot o L b i |
- L .
g r o 8 1
a0 2e 1
8 r § 1
§ 10 F e’ 1
z F ® as-supplied E
8 10 e 1x10"cm™
s f 5x10% cm?
3
2 . o 1x10®cm™
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10° 1
r 0000 0 0 o L ] - " e - L} L ] 4
10' | |
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Figure 1 The sheet resistance as a function of
reciprocal temperature for P*-ion implanted
diamonds with various P concentrations.

HHRE: AWFZETH W Z A YT FERIT,
Orbray BRA 4L W LW 272V 6 o ff
AW LEL, Z2ICESH L UEST, A0
FEO—IIL, B 4 FERIAIEE TR
(O % 5 23K03930) B L V& F4fF 98
(23K13369)DIEIMIC L > TEM SN E LT,
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Evaluation of the effect of surface states on Be diffusion in diamond thin films
B Rt 4—!, BB = R}, BREF LH' EE X
RIKEN RNC!, AIST 2, °Yasuto Miyake', Hiroki Okuno', Hideyuki Watanabe'>?
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AWFZE T, Be D BIHEFNAR "Be D2 E [FINLAA Li ~ORZFREBSOG 2/ LT, "Li 28 F—
TEINTEFAYEY ROBUEERIRET H, ZHE TORE TIE, BEFIAK Be ICL D= —L K
TAKMELT, Be DX A ¥ RERFEE200 nm)~D A 4 7FE A & RTA(Rapid Thermal
Annealing)LFRIZ 1. %5 Be DEMLH A A L CTE72[1-3],

INETOMRETIEI ALV EAD R—XEIZLY Be DT 07 7 A )VOBEN G AN ENT D Z
EMHERIN TN DM, FAEDOBIE T, 74— 7 H A (Ar-base/H; (3.5%)) " @ RTA ZLELIZF 0
T, FATVEY FEROEREN T 77 74 MESiL D Z &3 XPS I KV HIBAL2[2-3], 77
774 MEDOREZDOT RN b b, Be DILHN X A VEY RORBEOREBIZHEINTHSH A
REMEDR B D,

Z 2T, KRB OB ERE L T Be DEMERAZ TN 5720, X4 VEY NERETOA A4
VIEAEITV, RTA W2 Tz, A A EANT=RLF—160 keV, F—X & 6x10"° cm? T=
JRICEB W THEM S 417z, RTA OMEGMIE 800°C~1400°C DM TA L X &, RTA Hitk? Be D7 1
7 7 A v ® SIMS 73R CL ITE 24T o 72, AFERTIE, KIg ETREEA~DA A AENRER O HIIC
£V . Be DILHUCK T HREOREBOMELFMT L2 L 2ANET 5,

A
ABFZEE, Y/ MG 13 [RINFFEBD K TS &2 AR e R 2B | OB 2 Z e b D TH %,

[1] =43}, BEFLE, B, BEAMIZLS Li =721 vE FO®RYE] | % 83
[ it B2 B FR i T x, 22p-A202-16, filie, 2022 429 A

2] =E4R3p, BEPRR, Sk, BEAHICES L R—7 %4 vEr FORYEQ) - ¥
X ¥ X VAR O Be OEEROFTIL-1, 55 84 [l AW E AT FGEE S, 21p-C402-7, REAR,
2023 49 H

3] ==&}, BEFRE, EEEE, [Zv 22Ty VRS A YES FERF O Be DYLELR
BoHEE] , %71 IS AR RS, 23a-12E-7, BT, 2023 423 /
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19p-B3-14 HE5EEFANEF AT LIRS WETHE (2024 KRAVLEN2RIBEAYSMY)

Ni 7/ BFZRAVERFHTFEFSIVYEDFET1RTT/ EY FERL
Formation of one dimensional nanopit structures on atomically flat surfaces
of diamond (111) by nickel nanoparticles
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[FEEER] Z A Y E L NIIRHE R BIRREDN S | BT 3 RO T — 8K F /S 287,
ERx IRIGHMFZEB T O TN D, D DT A 2GS I TEA RS EE L 2 558, &
A VEY MIHMEFERNIEFRICZERMWE TH LD M LPARNETH L, Zhcxt LT, A F0E
NERT T AR LD R IA 2y F U T EREETET 2 F T~ A 7 u~F ) A7 — )L TOL
HifipsgE L C&z, LarL, ERRONMTEMIZAYES RO T T 74 MUK A=V %
FeL. MERUIET A AR B 52D FRHALNE R B, S5 4 YEL FTA
A ADFERDIZDINE, ¥ A=V TV —leF /2y F U THIROBREPLETHD, 22T, ¥
A—=VT7 Y —=7aAl LGEHFEEREZBRO TS Ni OREBERGEAW-4 A vEL F=
vy FUER LM, LvL, Ni REBEIRMISE AWTET ) 27— TOx v F 2 TITREK
Thd, AFIETIE INIICLDTFT /AT — Ny F U ZIEAEEN? ) LW O RMEZH LTS
FEHME L, AR Y A Y€ F(U11)FKiE (AFS-diamond) EIZ Ni 7~/ K& ERL, %
DIRABEEISN LDy F o 7 EBORE LT T,
[ERR - HBR] AVHEZR XA vE N (111) BRE2 77
T IVEEE — RIZTHRE &t % 95 C AFS-diamond % ik L 7=
B, AFS-diamond 12 Ni (1 nm)Z& EZ27835 L, Ha/Ar(4%) %5
K[FETTY == &1T9 2 & T, NI ZEERDT ki & k&
BVARISIZ L D=y F v V& FIRFICAT o 72, 7 =—/V#, Ni
BREDIZOITENERR T 21TV, A YE L FREFELIR
TREABHEL (AFM) IC X VB L7z, ZORER, Ni /K ! fm
T ORFEERISIC LD AFS-diamond kiz 1%koeF/ £y b Fig-1:The AFM 3D image of
PRSI (Fig. 1), AREETIZ, —KTF /By FOARK a one dimensional nanopit
AN = AL LU CREICEER T D, AMZEITEIRKFEBR T a2 7, BHFE (No. 21K13866,
24K01344) OBk AT T2 DO ThH 5,
[1] D. D. Awschalom et. al., Nat. Photon. 12, 516(2018). [2] K. Kobayashi et. al., Diam. Relat. Mater. 593,

One dimensional nanopit

153340 (2022). [3] Y. Yamazaki et. al., Jpn, J. Appl. Phys. 46, 60(2007). [4] W. Smirnov et. al., Appl. Phys.
Lett. 97, 073117(2010). [5] N. Tokuda et. al., Diam. Relat. Mater. 17, 1051(2008).
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19p-B3-15 HESEISAMEE AHELIMRS BRTFHE (2024 KHEAVLEN2RIFEAVS1Y)

TIEHNEAMERFOFAVYEY FHFERL:
EBREGERY— FORGERICERBIINEZLHEE
Effect of electrical alignment on thermal conductivity of high filler-content heat
conduction sheets with diamond particles having bimodal particle size distribution

AMAKRE, CARE FE, X R, WE 8% PFH EE XKEHt
Kyushu University,° Yoshihiko Kubota, Soichiro Ichiki, Masafumi Inaba,
Michihiko Nakano, Junya Suehiro
E-mail: inaba@ees.kyushu-u.ac.jp
ULAE, T HRER DIEANEE L 72 o Th V), IR ICEN 5 A RUEIE (B & & EMRE
7 47— (FRHEAD) TR S N BBy — P BFEHIN TV S, ALld, 74 7 -4 ¥ =E
YRR T2 v, BRI 2L 7Ry — P 2Rl Cw b, BEV— DT 4 T —F
B AT LT ZOBMEHE I B 54, LA IZ T FE T 30vol% F T o HERIET
HECEREY| MR LR L CTE 20, 2hix, T TITHW T 7z BIEHERLE 7540 D
ZAYEY PRFClR, SR BRI 5 & BIEDFIMELR Kb 2 FEDREDH > 7= 7=
DTH 5, KFETIE, IEWRES M2 RF> 24 Y'YV PRE———
FRTEHVS 2 LT ek ewaic L, 2ol ©
Kic 51 5 BRI DR & L7z, SO D S
A EHE PDMS (polydimethylsiloxane) & %4 ¥ £ F ‘
R ZEAE L TER L7z, PET 7 4 v 4 BICIESTIED (a) (b)
REHTZEE Imm ovVavy—riEE BAL 1 54 vol% o I I il {6
7R T L CEEREE T 25, PET 74 A% (2)50 pm LA, [HRH
Wew, SEPEREBICHAZ, 20k, FEERERzZ ()50 um:5um=7:3 GLEA, FHERH

354 |~ SOumENMZZL - EEERL

1.5 rpm CHEX ¢ 72255, 60 Hz, 5kVep DISHAE % - amamR) SRRl
307 | —v— soumENMOGL - EEEHY
FIL 7=, BEATNBIEG 2> 5 5 PR ICBIICHE DAL N ] S danR.. Ghay

> SumENN&HY . EEEHY

b — X —THEA LIRS, X 51 50 73[R AN Z fiffe L .
Bdif L 723k #1572, 54 vol%LL T <3 fRFEAIEE 50 pm
DEA XYY PR F%, 54 vol%ld Tl AFRKEE 50 pm
E5um O oA YV FREAGL. SR L o
Lo 2OLEDRAGHEFIS0Oum:5pm=7:3 & L7 U Toseamen T T
D, (L AR — b2y A =TI T A AL, Wil B2 HER — b oRMRIER
A PWEE TR L7z, EHBURIECFR L 72> — F O BVEE A HE L 72,
TSR XA Y'Y FRITF RV 8A. FREEE 65 vol% ¥ T RIFTh, FEREE K
bFicy— 2R TE R, TEHE65vol%d & &, K2 I1TRT X Hic, BRESICK Y~
— F DEMREHR 2 2.10 W/ mK 25 2.82 W/ mK IZ ER L7z, 2hid, BFEKHEBICE
Th, MEEROm LICERBIPHAHTHL LR T3,
[1] M. Inaba, et al, Diam Relat. Mater., 146, 111246 (2024).
[2] R. S. Farr, et al, ]J. Chem. Phys., 131, 244104 (2009).
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19p-B3-16 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

MNP EEMEBEZRAWN-EXT/ FAVEY FRIFO
¥H G FEXBIRE
Homogenized dielectrophoretic accumulation of fluorescent nanodiamond using
ultra-small floating potential electrodes
AMKZE, ORF Wi, ME EX FH EE, XK #it
Kyushu Univ., °Naoki Asano, Masafumi Inaba, Michihiko Nakano, Junya Suehiro
E-mail: inaba@ees.kyushu-u.ac.jp

PEREIKEN T, BERFERO LR LRGP TR IS EFEBER BN S IZ GG, 2o
MK THRAETDIEE N TH Y, MK OERESY =7 4 V7T HEIRISH S TWS, &0 b
. SEEVKENIC K DRI, WIS - TR L T D CEii R okl F 2 fHEE T 5 2 L AV TRE
T, Foo BEHITBAE LIS VBRI Th > Th, MNERGITICRNIICKNE R &1ZTHRET 5
ZEMTEL LV ST RAY v BB DH[L], L L., FEEKE NN EEERICL>TAEL LT
BDHTD, Wi & EMREICHEICERT 22 LT Lo 7e, £ 2 THA I, FEKBERIC
B DAL — M2 fFHS D 7201, WU Ryl dEAL d AR 2 HAE R - 280 S, RS
FUZ K-> THE L 2FERES 2 BRI EICT D2 FIEEZZR L, AMIETIE, ZOFEDJR
HARGET D720, #tT /XA YEL MR+ 28RBS 5 FER AT o0, T/ XA YESR
PRI D FFFEVKENFFMEIIBEICHI M2 LT 0 [2), EEIT X 0 RS 1Tk A BB T & 5,

B LIHER L 727 8o 2R 773, A5k 112 %%/7ﬂmm®$ﬁ$ﬁCr1ﬁ%ﬁ
B L. B v v IS, FEEMEMmE LT, SFFHREMA Sy 2 7952 & CHEE 10 nm
REDEF ) T A 7> F(AUNI)Z S50 %
Uiz, & ISR ER 2R U -aot
A YT N DR EIEZ T T L.
20 Vep, 100 kHz OEEJE 4 FIUIN L 72, HOGEATRK
BECHEIKBI O 2B LT,

(4 2 |2 AuNIl ZTEHL L 7= B ¥ » 7 D&
JERTINGE O g DR A <7, B
AT v v ZIEHF S, 25 IR+ 5 & |
D TR DI - TUVE | 50 FFREE Fig.1. /i Uo7 /34 2 Ot
TH v v 7 REPEOLZ R LT, Zhidd
T EA X' R FEEMN BRI
WMAICEBEINTND ZEZRELTND,

[1] H8EEZ &, EXKvkE) 64(1), 15-18

%

(2020).
B Z1L
[2] M. Inaba, et al., Jpn J Appl Phys. 59 (4),
Fig.2. SR DRFRIZAL
046502(2020)
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RORKF—TFA4VYEY FESILEEBERL:
SEKBIZEITS CO4&H
Carbon dioxide detection under high pressure
using boron-doped diamond electrochemical electrodes
FUMK, ERB 2 HA WK, fRE BX ', Kih #HiKx2 PH EE ", RKE fith’
Kyushu Univ.!, AIST?, °Seidai Inokuchi!, Masafumi Inaba’,
Shinya Omagari2, Michihiko Nakano!, Junya Suehiro’
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FBEGSR - HEES 72 EOEiR - BIEORIT, VBRSO E R L, T OFEEIS T
BHEATND, ZHNE T, ZHODISTOIRDILZ F D ITIIAEERBZ PRI BII L 720 | X
JISHEDEDZFE LTV THZEN—KTHH . WEIRWAEELD U TV Z A ATHET HF
BEIA 721, ¥ A YEY NEMIX, (EFRICZETHY . &R - SEOSMH T THZOMRIC
WELSZ TN ERfFIND, Fxld FUHKE F—7X 1 YE L NBDD)EMA H\ W -ERIt
PIZE DR - BIETOERICFE LY SO EBZE L T\ 5, AR TR, Bl E &
HAARIZ BDD &EfZ , sl Pt & W cESEFEHll 2 v, 2 6283 ER - IEREE T TEKX
{EZEFHAA FTRE /R R R AL U, MEEEIC RS T8k P Ic BT 5 CO DR Z ik e -, i
. RO, BRFUCHET D EERRE CTH Y . KROEX) co,
Pz R 72oDf & LTI HA TS,

BDD ®IZ, SiHtR LITTER L 722 dh & A ¥ E o FEER T, A‘gl
HHE 1-5mQem OHDOZ AWz, 35wt DiEfbF U o7 AK =
WIRZFRB L. METF v >3 (N : 100mL) NI EEFRE A .
e, (EFITRR : SEYehiA BDD W, fgiEs pex L, 2T /] asm
b7 MU 7 LKERIZIR LTc, TR O COIRELZ (LS, 7» BE
OEETREZAED T20DIZ, erk/ﬂﬁcmﬁx%3%ém

F oy

1. EXULFEEMmNE OF v

1310 [JEIC72 5 ETHRASHE, CO, DIFfEDTZ0 73 TR ‘ ‘

Uiz, $A427 U v 7 BB L A KU — (CV) 470, CO DT V’;O)*iit
B A PH~T=, .

X212, COIRMEEL, 3, 10 RJED & XD CV FrEZERT, = ° |'2iﬂ
COs ML Tl COy OB — 7 IbRSNARNo72, 3. 10 E 4 — ]
SIED & &, COy DETLEI E— 7L LT, -1.42, -1.72 mA 73 E |
B oA, AR 725 2 & T AR O CO, DREE R L8 O

D, E—JEMRENPRKELS oz tBEZOND, £12, CO,DE -
MZEoT, CVIEBY it — 2 B AL Lz, 2 OJA e
FRATH LD, BHERS LN &b, B OBMRE) & Electric Potential(V)
DR HY 9 Th D, sFMICOVWTITBERET TH D, ™2, CO, 2RI S &
2 ik [1]1K. Sue, et al., J. Supercrit. Fluids 28, 287(2004) =L XD CV EHEDOEA
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19p-B3-18 HESEISAMEE AHELIMRS BRTFHE (2024 KEAVLEN2RIBEAVS 1Y)

Effect of Oxygen Terminal Surface Adsorption Layer on Energy Dissipation in
Single-Crystal Diamond MEMS
National Institute for Materials Science 1, Shanghai University 2, Tohoko University 2
° (DC)Keyun Gu *?, Zilong Zhang 2, Wen Zhao?, Guo Chen !, Jian Huang ?, Satoshi Koizumi %,
Yasuo Koide !, and Meiyong Liao *

E-mail: meiyong.liao@nimg.go.jp

Single-crystal diamond (SCD) presents as a promising candidate for the achievement of
low mechanical dissipation or high quality (Q) factors for high-sensitivity and high
signal-to-noise (SNR) ratio microelectromechanical systems (MEMS) sensors by virtue of its
outstanding mechanical characteristic, high thermal conductivity, excellent electronic
properties, and the characteristics of non-grain boundary and non-impurity phase [1-3]. The
SCD MEMS resonators were fabricated by lon implantation-assisted smart-cut technique [4,5].
The effect of the ion-irradiation induced defective layer

has been minimized and the Q factor has been achieved (342 499999

over one million through atomic etching [6]. g ' wogo‘“

Nevertheless, how the surface terminal adsorption 380440 9

characteristics of diamond affects the Q factors of SCD ggm ; °,° I m

MEMS is still mysterious. Therefore, the clarification of L )

the oxygen-termination effect is critical to achieve the s

ultra-high Q factor MEMS resonators. ** brocessing temperature (K)
In this work, we clarify the effect of oxygen (b) 2k~ L. 80 m)] N

terminal surface adsorption characteristic on the w0 TestatRT *ﬁﬁﬁé

resonance behavior of SCD MEMS resonator. We F *

examine the Q factors and resonance frequencies of the gm **ﬁ% *ﬁvﬁrﬁ

SCD MEMS resonators with the defective layer T A W

removed in a high vacuum chamber by in-situ heating 104 fﬁ

and cooling. Based on ultrahigh stability of resonance L0055 —50 500600 700 800 900

Processing temperature (K)

characteristic of SCD resonator at room temperature _

(RT) and high temperature (from 313 K to 933 K), the Q frfq“ljgn Cyﬁ'n ; ﬂfehg e esonarioe
factors are significantly improved after heating 80 um-long cantilever measured
processing. The Q factor of the 80 um-long cantilever is  at RT after cooling back from
improved from 1.0x10° to 1.2x10° and the resonance  Jiferent high temperatures.
frequency increases, as shown in Fig.1. We clarify that the desorption of the absorbates on the
oxygen-terminated diamond surface induces the lower surface energy dissipation and higher
Q factor. Hence, appropriate surface treatments are necessary for the development of MEMS
devices with low energy dissipation and high sensitivity.

References: [1] H. Sun, et al., Adv. Quantum. Technol. 2300189 (2023). [2] Z. Zhang, et al.,
Mater. Res. Lett. 8, 180-186 (2020). [3] Z. Zhang, et al., ACS Appl. Mater. Interfaces 12,
23155-23164 (2020). [4] M. Liao, et al., Adv. Mater. Technol., 4, 1800325, 2019. [5] M. Liao,
et al., Adv. Mat. 22, 5393 (2010). [6] H. Wu, et al., Carbon 124, 281-287 (2017).
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RFRIZFEBRLZ AL/ FAVYEVER (111) REZEED
p & ;58 MOSFET 45

Fabrication of p-type inversion channel MOSFETs with atomically flat Al2Os/diamond
(111) interface
SRX%', ELM2 Diamond and Carbon Applications® O(D)/Ivbk Fuilf L, 1eiE #Z 1,
R EX2 A BUE? B BRE? AR B W AFL K B RE FR LE B
C.E. Nebel™3, f8H #Hk!
Kanazawa Univ., AIST.2, Diamond and Carbon Applications® ©K. Kobayashi?, K. Satot, H. Kato?,
M. Ogura?, T. Makino?, T. Matsumoto?, K, Ichikawa?, K. Hayashi!, T. Inokuma?, S. Yamasaki,
C.E. Nebel3, and N. Tokuda!
E-mail: kzkz_baseman@stu.kanazawa-u.ac.jp
[iZCiz]

Fox OIFZE 7 L —7TlE, 2016 FEICHD T/ —~ V) —F 7EEE T 5 p BKIRETF ¥ RV & A
YE > K MOSFET Z#/EfL L, ZOKEZIT-T&7=, L LAann, /ER L7 MOSFET OFES
WRFEENE 1T 20 cmVs D LK < | BRERAEO 3,000 cm#/VsA X D H 132 M TIRVMEIZ & EF o 72, K
BENEDOERFKRDO—DIZ, XAYEL RRED/NNF 2T AT » FTRA LT m AL E

(Di) M@V ENFETF N5, T4, Daligou & Pernot 1X, JR1 L UL T 72 MOS Fiifin»
2 Dit & 1010 cm2 LL FiZ2 95 Z & ¢ 3,000 cm¥Vs % Fio p-ch A Y& K MOSFET # #E{ CT& 5
TEHERBLTWD, D BAFFETIL, Fox DT N—T" TR LT R AR 2B b 2 A v
> R 2R AT BE7: MOSFET /L7 v 2 924 L., R 1 BOEED 2 ALO/ XA Y&
YRR EAT D p MKERE T ¥ R Z A YE L R MOSFET Z{E# L 7=,

[ZBrik]

IZUDIZ, BB LEETm X924 L, 2a ¥4 vE K (111) FEHICK L CTRFAIZEEZ
FAYEYR (111) RiEnxFFo p MRIEETF v x V¥ A ¥EL N MOSFET H&E 2 ER L7, &
W2, B BVER T IC T O Mt Sk, vy M7 =—/1 7 vt X T OH ik S &7,
Z LT, ERL L 724 oS FIC ALD 5T ALOs ZHERE L7z, 9 Hiklc, Y—A « RLA &
&)@ M S LY D ALOs A=y F L S LTk, VY — A A — . RLA e LT TilPYAu
EENENHEE S 7o, (R L7 MOSFET OMERSHTIE X & AlOs/ ¥ A Y& > KA E O Wi TEM
% Figure 1 |Z/~"7, BREIFFEITEEAR AT A —2 T F I 4 B2 HNT, BERKKHPTHIEL

7o
(%% k %gl @) Atomically Flat ®)

YE®RL L 72 MOSFET Ok R L Source Interface Gate Drain
DifliL. =<4 20.0 mA/mm,
30.6 cm?Vs, 1.2 X102 cm2eVv? Q.
ThHoT=. ALOIZ A ¥EL FR T

A L7 s E T v koL —sm
MOSFET 2B\ T, IRk RNL A Nitrogen-doped body :
:/%é’()liﬁ%gﬁi 10 {%Ef‘o‘b 3] . Dit 2a diamond (111) 2

BEIZZ v E TlolE Sz XKiis . . canti .
&% A e K MOSFET thch Fig. 1. (a) Schematic cross-sectional view of MOSFET and

B TH D, D ODUNLANRE (b) TEM image of AlOs/diamond interface

Dit 2% 1 b L7zIZ b b b9, BERRBENELIL 15 FOMMICE LE o7z, Y 4GS
NIEBEER, R R 25 2 & THRF SN L BERRIE L » K& < FHE- 72HRICS
W, Y HERT D,

[EE]

ABFFEIL, @RRAERT 02 =7 b 2022, ARSI (RS 18KK0383)
IST APBIITE SR 3 (Bl 5 IPMIFR2035307) . SCHBRH A O IR K FE R 7 2 75
LDOIEEZ T2 HDOTT,

[2E 3R]
1) T. Matsumoto et al., Appl. Phys. Lett. 114, 242101 (2019).
2) G. Daligou, J. Pernot, Appl. Phys. Lett., 116, 162105 (2020).
3) Y. Ogata et al., Mater. Sci. Forum 1062, 298 (2022).
4) K. Kobayashi et al., Appl. Surf. Sci. 593 (2022) 153340.
5) R. Yoshida et al., Appl. Surf. Sci. 458(2018) 222-225.
6) T. Matsumoto et al., Appl. Phys. Lett. 119, 242105 (2021).
7) X. Zhang et al., Carbon 1755(2021)615-619.
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EERFEMBFERREMRICE S ALLG/OHFIVYEL FA1)D
7 DLTS/CV 4 Rl Bf iR 52

Combined local DLTS/CV measurement of Al,O3;/OH-diamond(111) by
scanning nonlinear dielectric microscopy
RALKERR !, ®IRKF/ <2 EILK NICHe?
Ok BFE!, X B2 £E RX: K EES
Tohoku Univ. !, Kanazawa Univ.2,
°Kohei Yamasue!, Tsubasa Matsumoto?, Norio TokudaZ?, and Yasuo Cho?
E-mail: yamasue@riec.tohoku.ac.jp

ZAXEY RIIENTZEN AT =T S, ZA~OISHPHFE SN TS, OH i A Y&
¥ RA1D)EMEIZ ALD T ALO; i HifE L 72 ALOs/OH-% A ¥ &2 R D)AEE L E AE 72 MOS 5t
MEFEHEL, /—~ U4 7HET S KEER MOSFET NEIEINTWD [1]. LLAaRns, &
LD T ¥ ANVBEEII o TIERS, REMEORENRETHD. £ T, AL TIE
ALO/OH-% A Y& > RS 2 RIS TR D 72, R o fif AR IERIE 75 B R M (R
W53 fi# SNDM) % 7= ) 27— VISR AT~ 7=, B0 fR SNDM (X, BEREZ mE THh
HT 270 —7HMETH Y, M2 MOS FERMEZIE TE 5. ABETIE, F—ORIESR
TR 72 DLTS (Deep level transient spectroscopy) 35 X OVE®-EE (CV) FEORIEZITV, St
T K F B (Dy) RRE AT v v L b E & KT 5 2 oo & RIRFIC ATk R 2 a7 5.

AEHT ALD TR S 7z ALOs B (E 50 nm), iz OH #&ili L7- p B & A ¥ F(111)
TEEXRTYIVE, F—3 v VMR DO DEEE pt A A YE L NE, BEEOLSEME)D
R END. A YT FAIDEIE NI OREFEKEZAWZEy F o 7L vk Eh, k#E
IRy F MBI LY, R LoV TR STV S JEIFE BN o F 13— (Pt-
Ir 2— |k, JEiEE 2 um) 2T, K&F, iR FTIro7z. FHESTIE, BT DLTS O 7%
DIEE L/ VA (BE TV, 185 ps) BEORET CV FERIED =D D = A EHE LA (1.5
HA 7 v, RIE 50 Vp, 1A 7 VDOEZ 100 ps) ZEHE/SA 7 A2 Vo) & & H1Z 40 us DfERE%E
BT TR CTHIIN L 7=, 72388, JRAT CV BRElIE ClE, Mot 2 RIS 5729 1 MHz, 5V,
DOIEREELZEE L. [FEHT0m Lo, KRIEST 160 BOBLEAMEIT, HF51
TR E D & 2. Dy f8IFJRFT DLTS 12 L 2 iR EISE & it LS. £7=, Rt CcV
FERMEAT L, FREEERDEIE Ve, Ve ZIMHLEBREZET-. Vo, Vo BIZZNENZEZRE, &
FEREET S CORAT CV FHED D & E & 2 RN MICRK LTZH D TH H.

L2 57 ALO/OH-Z A Y& > R(111)D(a) FimiikE, (b) Dutd, (c) Vatd, ) Vat%
TP VaBL OV, 0d b ZFNENK 04V,0.6V Tholz, T, ZEZIREEICHE L CE
WREECTEHRT VY VDL ENEM L= E2BWT 5. £/, Dl & Vats, VaBOMBIFREK
IXENENH06, 08 THY, FRRETEIY B o7z, EEE, K1), (LY DifBlcHABND
RE)—DZERFFENR Vo B D2 & L —&KT D2 L ¥bnbd. Lo CTEERE R, X
Ma~D%5% v ) 7 OB LD, 222 RENSEFHREBICEDLRRETO S /KT 281 %
AL L7 b0 CEETE S, BN AY A NEEMRER — e U BELEB LT, Ty
INBEERTORKEZRVELZEN, TAL R vIalb—varhbbhoTna, Lk
225, SNDM B I35t i dE Ik AR ORI EE AR & = OB A TH 5.

BEE AHFIEO 01T ISPS B 24H00414 OB % 51T CWE S
SEZ3XH [1] T. Matsumoto et al., Sci. Rep. 6, 31585 (2016) [2] K. Yamasue and Y. Cho, Microelectron.
Reliab. 135, 114588 (2022).
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(a) Topography (b) Dit
Fig. 1 SNDM images of Al,03/OH-diamond (111)
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Diamond-based electronic devices are considered for the future applications due to their promising
operations with low power loss, high power, high-frequency, and high thermal limitation. Recently,
there has been significant progress in the development of p-type hydrogen-terminated diamond
(H-diamond) and boron-doped diamond (B-diamond) based metal-oxide—semiconductor field-effect
transistors (MOSFETSs). Cutoff frequency and breakdown voltage for the H-diamond-based MOSFETs
were reported to be as high as 70 GHz and 3326 V, respectively [1, 2]. The B-diamond-based
MOSFETs could also operate well at temperature of 300 °C with on/off ratios larger than 10° [3].

For fabricating high-performance diamond-based MOS capacitors and MOSFETSs, understanding
the band configuration at the oxide/diamond interface is crucial. It can help in optimizing the
capacitance and charge storage properties for the diamond MOS capacitors. It can also help to
understand the threshold voltage, charge injection and extraction, leakage current density, and device
stability for the diamond MOSFETSs. Thus, clarification the band configuration for the oxide/diamond
interface is important for designing and fabricating more efficient and reliable diamond-based MOS
electronics.

Experimental techniques like X-ray Photoelectron Spectroscopy (XPS) are often used to analyze
and characterize the band alignment at oxide/semiconductor interfaces. In the previous study, the band
alignment for the Al,Os/diamond heterojunction such as valence/conduction band offsets has been
clarified [4]. However, interfacial band bending for the diamond is difficult to be confirmed. This is
attributed to the charge up effect for the diamond and Al.Os/diamond during the XPS measurement
and the presence of the intrinsic C 1s peak in diamond makes it impossible to calibrate the binding
energy using the adventitious C 1s peak (284.8 eV).

In this study, we have formed an Au-mask on the Al,Os/B-diamond sample [Fig. 1(a)]. The
Au-mask can not only suppress the charge up effect but also be used to calibrate the binding energy
positions for the XPS peaks with the Au 4f (83.96 eV). The band bending for the B-diamond at the
Al>Os/B-diamond interface is clarified [Fig. 1(c)].
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Fig. 1 Scanning electron mlcroscopy |mage of the Al,Os/diamond with net-patterned Au-mask. (b)
Image of the XPS measurement. and (c) Band bending for the B-diamond at the Al.Os/B-diamond
interface. The CBM, VBM, CBO, and VBO are conduction band minimum, valence band maximum,
conduction band offset, and valence band offset, respectively.
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YIS HI A HED TS, < 6 —(c)
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—J. BERXAT U REHEE Vi U7 MOMER S L \
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WS DB £ 5 Si0, DFEFIC LD D EEZ & (D)AL0s(15nm),
(¢)SiO2(3nm)/Al,O3(5nm) gate
N, AT SO P % M LT HERARPER Vi o o

7 FokEE HEYE LT PDA WLFRR A2 RR D,
(&% 3R]
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