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Boron-doped diamond MOSFETs
Jiangwei Liu,' Tokuyuki Teraji,! Bo Da,' and Yasuo Koide'
INational Institute for Materials Science, Ibaraki 305-0044, Japan

E-mail: Liu.jiangwei@nims.go.jp

Wide-bandgap semiconductor diamond has excellent intrinsic properties over other
semiconductors, such as high critical breakdown field, large thermal conductivity, and high hole
mobility. Diamond-based electronic devices are considered promising as they operate well with
low power loss, high power-frequency, and high thermal limitation. Recently, p-type
hydrogen-terminated diamond (H-diamond) and boron-doped diamond (B-diamond)
metal-oxide—semiconductor field-effect transistors (MOSFETs) have been developed greatly.
However, with increase of annealing temperature, the H-diamond surface channel was damaged
gradually and electrical properties of the H-diamond MOSFETs were degraded greatly. The
B-diamond-based MOSFETs are considered to be operating well at high temperature. However,
due to the high activation energy for boron dopants (370 meV) at room temperature, hole density
in the B-diamond was quite low and the B-diamond-based MOSFETs operated with low output
current and extrinsic transconductance [1, 2].

In our recent studies [3, 4], a relatively flat (surface roughness of 0.15 nm) and a high boron
doping level B-diamond epitaxial layer was used for fabricating the B-diamond
metal-semiconductor FETs (MESFETs). The flat B-diamond surface is considered to be good to
suppress carrier surface scattering and to improve the quality of the gate metal/B-diamond
interface. Boron concentration for our B-diamond was confirmed by secondary ion mass
spectrometry to be an order of 10'7 ¢cm™. The high doping level was important to enhance the
electrical properties of the B-diamond MESFETs. Their output current and extrinsic
transconductance were confirmed to be —0.55 mA/mm and 14.4 uS/mm, respectively, which were
much higher than those of the previously reported MESFETs.

In this work, we will employ this B-diamond epitaxial layer for fabricating Al,O3/B-diamond
MOS capacitors and MOSFETs. It is believed that the interfacial quality of Al,Os/B-diamond and
the electrical properties of the B-diamond MOSFETs can be improved [5]. On the other hand, we
will also discuss the oxidization precursors (water vapor and ozone) effects on electrical properties
of the B-diamond MOSFETs [6].
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Double electron-electron resonance between NV centers and free radicals
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14 sccm (Sample B) T Si Fof EIC/ER L 72 Bifhdh & A YE L RO SEM B4 5=~7, EHbH60H
Zvb 1B um A A TH 7273, Sample A I3 Sample B (TR TS HANRBIE I T,
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Fig. 1 SEM images of the fabricated single crystal

diamonds. (a) Sample A and (b) Sample B. Fig. 2 Raman spectra of the fabricated

single crystal diamonds.
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Z ZTAMIZETIE, EBD SREFOMFSEMF O RN EW A A D72 DI2, K AFM GHIIZIE L 72
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B 2um OV Y A E—REEEL, £OEIZES2 500 nm FEEE O EBD et 2 ER L7=, Zhic
£V, K 1b XD ITJEHE D & Jeii £ THEEIRE THR D54 2 2 T EBD BEH & (ERT 2 L EH
B, Ao fReit 2 rIRe7: EBD SREFA BRI 22 LR TEL L) ITkho72 (X
le), Fxid, ZDOXI7REBD #REIOIR= > b r— L O, EBD Rt MRS 2T ELT
7 AN =R DFEMEDLDOOREA M S D HEBHS LTz, EBD Bt 7R o —R
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RUMEHE G2 Z L1280, HERE D bHMRANTREE DS & <, RIRFZE 7e @ oy R REG I 23
AIRE7R EBD #RBFH 2 E 2 & LITh) Uiz, AMFFETRA%E L7z EBD #REHZ LV, KT AFM D%
TEPEREREMED M B L, B2 ZRAFSE BRI R -0 ffRE AFM RIS & s 2 L3 ifF a2,

Small cantilever

Fig. 1: (a) SEM image of a cantilever. AFM images of mica in PBS solution obtained with (b) as-purchased

EBD tip and (c) home-made EBD tip. [1] K. Miyazawa et al., Nanotechnology 26 (2015) 105707
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BB S N7, 2T H SRS spZsp i A LR OB N2 KB L TR Y | [FIFEE O
AT % a-CH R THEMOREM SIS U TEENET D Z LRSIz, E MR
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Fig.1 Optical micrographs (a) and (c), and Raman mappings of G band frequency (b) and (d).
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Study of growth direction distribution of chemical bonding states in amorphous carbon
nitride thin films for photoinduced deformation phenomenon
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B0z ZA, K1 ITRT X 91T, iR & 5K
REE ETIIRFEO AT MVIBRIGEVR R BN
720 FRCHEMR TR LTz spl-of Al sk 3~ B 15 BoREE A :
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235 3CHk : [1] T. Harata, M. Aono, et al., J. Phys. Conf. Seri., 619 (2015) 012007. [2] T. Harata, M. Aono, et al.,

[X] 1. a-CNy JERERL T E 0> SXES A7 k)L

Diam. Relat. Mater., 63 (2016) 132.
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Deposition of amorphous carbon films by magnetron sputtering with neodymium magnets
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1. 5

ST R IR ANy ZY TP ) U A as L MEAPFI SN, v U UL a0 Mg
D XY BEEHREEDENAA Y DAL, SWVBERERREDPERFTE 22 L0, MEERT T A=)
/ohd&ZEZHND. —HT, XAVTLEAIEF 2 Y —IRENK 330 CLEV. REFRIERA T A
WAz 72 ba 2Ny 2 ) o7 RARGIEL, =F Lo 7Y a— LKk Thiéf % -5~5C
THHL, BAERFRFSERNRETELT 7 A REBEDOIERL % R 7.

2. FEBRIGIE

YT R bR ANy Z Y TIEOBM IR RANS ¢ 30X 15 mm?, E OJEHIZREE ¢ 55 mm, JE S 10
mm, HS 15mm DY U RORF VT AEAERE L., 2OV 7R ARy 2 Y 7R BT ¢ 80
X1Imm? DRFH—7 > baEiEE L. ZOE E 80 mm ONEIZ Si(100) K 2 RE L CTE/NLT 7 AR
FMEAHERE L7z, Ar & 5 cm¥min A L, JE£7) 2 Pa |[Z3i%ER%, 13.56 MHz O 581 /): 30~300 W %55
FRIZETAT L 30, 45 L < 1% 60 min A /ERE U7, fil R m R E# (Kosaka: DSF600 ) THREDE X %,
N— By FEA & O T INIA i X GRERI (Elionix: ENT-1100a) T 5 V- IEORE X 2 37 L 7-.

30 W OHIR[ESTT CIIEA G D 2 LN TE . HIREIDNRWNEEBIIEL, Ehx LR s85 L
BB LT, BHERERE 3B L ORI E ) TR T BN T 7 AREMOES LIS % Fig. 1, BXU2 (2
AT HERRHEE XA O BRI, BR L. —F, EIE, 50 W ORFICR b REREEZ R L.

4. f55

XAV LA AN TR R ARy B Y TPRTT 'LV T 7 ARFE A FRTE T,

1.8 1400

3

16

1200 it I
o3

14
0 min.
1000
12 ® 60 min,

10 . 800

& [um]
= [N/mm?]
LY
o

0.8
® . 600

0.6

L]
Y

o . 400 L

0.2 200 [}
L]
]
0.0 ‘

0
0 50 100 150 200 250 300 0 © 100 150 200 250 200
EIINEA (W) EDANRE ST (W]

Fig. 1. Thickness of amorphous carbon film. Fig. 2. Hardness of amorphous carbon film.
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NRNVAV—PF—RBFHICEBTENT 7 ARBEORS

Joining amorphous carbon films by pulsed laser irradiation

CRA BH FE K, FE T, EE R, KA MR, R K
TR TERE
°Karyu Hase!, Dai Harada!, Yuko Aono!, Yuki Hirata !, Naoto Ohtake!, Hiroki Akasaka'
ITokyo Institute of Technology
E-mail: hase.k.aa@m.titech.ac.jp
1. #5

Si B BITAER L7277 7 RAIRBEN SNV A L —F—% T 7 4 — B ARG 5 &, REEHS M
L OO RERB GO, HEWEA [ ETx 5 D, Z ok, (O IICITER L L 9 il b
KEEFFORA RBBA SN, ZOFENL L—F—RKIC L5 RFOEME L  IXRTH N X T
WDHEPRBE I LTZ. & ORISR, LRI LY 2 DTN T 7 ARFEEOHES AT
2. FEBITE

Si(100) 3 LT 7059 K54 T A BIZ CGHABRRT £F L 98%) B /L A7 T X< LR E
(CVDYEIZE Y, ZNEN 0T B EIO1.05 yum DESDOTENT 7 ARFBEEZER LIZ. b0 T7 €L
7 7 ARFER LR S L 012, Rt AEQS DY, EE 1064 nom @ Yb 7 7 A NX—UL A L—H
(LP-S: Panasonic) % /~/L A1fig 20 ps, 5 wl/shot TH 7 AFAAH)> 5 200 pm DG [HFE CHUN L7z, 3o
F 2 FBEEEC, Wi & A S T BAIMEE(SEM) TRIZE LT,

FREFP212 2 DOREHIBET TN TE /2. B OB O S FBEMSIG % Fig. 1 (SR, 4T 2 EAEMO
TENT 7 ARFBEIIMER AR L, Si EBRAOBEIZMRER A 2 L2, Si R Lo R oKD
Wrifi SEM % Fig. 2 (Z/”d. IROEI S L, FRITEROZEAN RO D, 2 b OZEILONLED
L——WBHRETD Si EOBEDOESITHY T 5%, ZINEARmEEZOND. ZOZ s, T A
EOTENT 7 RARBFENR OV A L —HF—=REHZ LV, Si EOREES S, BEIRZENRINZ
455

POVA L —W—BEHZ L) BT AR EICER L 7= 7 07 7 A RFEE Si(100) I /ERL L 7= R &
BH - BRETEDH T LRSI,

(RTEE] AHFIRIRIIF 22H01355, R % I E B i d B 1 o0 S L 0 Feffi < 7.

> 3 ‘T‘: T TP aer immadiated area
-~ Surface prldﬁlc position” * : //:','l‘ \ -«'aj'} -
. b T * \ ‘e‘»:..'..-é / " "‘é"
. S 0 No P e
& . Topography chinge area ' : _
8 2 Interface

Surface ‘profile position

‘. e A -....&.:... ,,g:,.
Jﬁ um,

1 um
F1g. 1. Laser micro scope images of laser 1rrad1ated amorphous carbon  Fig. 2. Cross-sectional SEM image of laser
film surface on (a) 7059 glass, (b) Si(100). irradiated amorphous carbon film on Si.

D' D. Harada et.al. Dia. Relat. Mater. 131 (2023) 109573.
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DLC gD 75 X< #ILREE & MAatEhEtE & DREER

Relationship between plasma emission and cell proliferation for DLC film deposition
EMX! #RIIX? BE® K#E', B)ERM R—8°' b B2 /M E? FE @21
Kilh FiERg *
Tokyo Denki Univ. ! , Kanagawa Univ. 2 o(B) Yusuke Odaka?, (B) Soichiro Toma?, Akira Nakamura?,
Takashi Komatsu? , Kenji Hirakuri?, Yasuharu Ohgoe*
E-mail: 20re019@ms.dendai.ac.jp

[F5E 5]

WEEK T 1 AZBWT, 77 A OROREBIIFHEOYIEC KRS it BE2 52 5. 77 X~
DFICIRAE & MBI DRIE 2 ERLT 5 Z & 1%, HBEEM T vt 2 OMEEHIC K& <&
S BRZ, XA ¥ NIRRHEERE (DLC: diamond-like carbon) 1, FEH 07 F X< fRAEIZ5#
SHKAFETH L& bIT, FATHETIE, 77 AREBIC K o THIRBRIPEA LR T 2 2 L 3l S
NTWBRL RIFFETIX, DLC I D77 X~FIIZEH L, DLC OBl & o BaRME
WDV TR L 7=,

[ 2825 1E])

CHs & Np DIRA 77 A (30 Pa, 8.34x10°¢ cm/s) & J5Uft & L, @ JE I~ 7 X< (r.f. plasma: 100 W)IZ T
AR L7, ZOBS, BT 2 OfFiEIcst L, N, DIRAK% 0, 40, 60, 80 % & L7-. DLC i+
[XANY MV AT % O THSSG L7253 JeRetE & MATLAB % FIW i 38 I T 77 X<fk
BZOFL, FRALIZONT, 77X+ NMAE LT RGB EXHE L. £L T, MELE
DLC iz NIH-3T3 MifuZ #EfE L, 72 REfE OAMfaks 28 4 Fkia L 7-.

(ESTTEE S

BB L D77 A= FIRBO ST, N2 0,
40 % & Ny: 60, 80 %IZ T KBS 47z, Fig. 112, FERREE
HIZEBI1T % DLC FEF O T X<t X FIoR
T BRIBEG ORI > TREHERMIC T 7> FSh
TWDR, Zib07ay MIBWT, HEEORKRE L
[FERIZ, N2:40 %& 60 % & ORNCAEMENFIET D LB X
S5, AHIERFE IR TIE, N2 0 %Ikt L No: 40 % CHla
PEE D IIH S, Na: 60, 80% Tl Sin/-. HIbL, %EF

00 01 02 03 04 05 06 07

A ORI E, Na: 40 % & Ny 60 % & DT, DLC X ciEreat
) . B o Fig. 1 Relationship between plasma emission on
DM FEME DI SAEHERLTHE L, 7" A= FEGIK DLC film deposition and cell proliferation

BRTHHRIFEETHD Z LRI N7,
[ZE3Cik]

[1] Abdul Wasy Zia et al., Ceram. Int. 48, 36000, 2022.

[2] S. Khatir et al., Diam Relat Mater 58, 205, 2015.
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EREFTSZXTZMAW:DLC RIRICE TS TS5 XTDOHALE & HMiakEttorESE
Relationship between plasma emission color and cell adhesion for DLC deposition using low-
frequency plasma

BHX, AFRIIX?, EAEHR’ °B)EM R—HM' BEE KE' & B2 /i B2

$hAK X, BF 23 MKRE 8 PH E RNE B, TE R @ EE'
Tokyo Denki Univ. !, Kanagawa Univ. 2, Kasuga Denki. >, Kanagawa Univ. ? Soichiro Toma', Yusuke Odaka!,
Akira Nakamura?, Takashi Komatsu?, Teruo Suzuki®, Yutaka Tamura®, Satoru Ogiso®, Satoshi
Sugimura®, Kei Matsuura®, Kenji Hirakuri', Yasuharu Ohgoe'

E-mail: 20re057@ms.dendai.ac.jp

[#F5E75 5] DLC: diamond-like carbon % % U & 92 kB BMEHIAEMBIRIMEICEN, EAMEE LT
IR BB ENTWAINL K2 DLC X, NA A A ¥ —7x—RA L LChHuker:, i@t Ml
ChEx e RAEREZ BB L TV D, Z ORI > REREIL, 8% OpEEEE LA TEIC X
STHERIND T T AIREBICKE IKFET 5. Tk, FERAMARICHE L7 RuSiEOBEIIRS Tl
RN 2 ZCARBIETIE, 2 ORUEEEE ORI S A KB LT 7 T XA~ 0RO EIER L,
T RAENEAOEE, DLC ORFHEREZ R M & OREMEIZ OV TR L 7-.

[F2BR 5 1E] CHy & Hy DIREH A (it &: 1.67x10°m’/s, B AL F1:50Pa) &5 E LT, 29.6 kHz plasma

(BIES SOW) ZHWTDLC ZlE L7, 2ok x, RIREICRT 2 itk 2 2% (Ha: 0,20, 40,
60 %) & L7=. DLC WD 7T X< NI DN TIE, AT RV AT & HWTEUS Lzt A~
7 MVintb RGB AR L, AEIZL DT 7 XAIREDHMN AT 7=, HIZ, L7 DLC FKifilkf
LEAEMEMIE (F2) AL, 72 FEMREEZ{To72.

[EBRFE ] B d o IRALTER LT 7T X~ D38

{2, Z OEHCHIBS LT DLC OMIfaBEE L OBR%, (’* o, el aggregate
Fig. | OAEX EIZRT. HiBA O~ T, DLC e zégyﬂecrease 4
D FE DR D TR ~ZE LT D B DS e g ;

Nz, MIRORER, Hi0,20,40 % CHRIEL7ZDLCE ) os -

I Cl, HIROEAERN T v X MBS iz— T, Ha: 0.3 too:

60 % Tl, Bif#EgEMEIC X > TCDLC @SB W TH— o2

ICHIE L, EAKOTERITR DA o7, Zh e DR
M, FIAYORIAICLY, FIES N DLC 0/34 "0 o1 0z os oa os os o

CIE1931

FA LB —T o — AERE L LT, M EMEORERINFIRE Fig. 1 Relationship between plasma emission
o T LARIRS I, ABIZEO i, ISps R <007 and cell adhesion
JP23K04589 DIk Z =T THESNIZbDTH 2.
[2%E k]
[1] P.Pisatik et al, Materials Science and Engineering: C, Volume 77, 955-962, 2017
[2] Xubing Wei et al, Diamond and Related Materials, Volume 123, 108852, 2022
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EHRNCENAFIE L ETERERFTFEOMEEL
Changes in physical properties of amorphous carbon thin films under continuous
pressure loading
E®X, M)A B, B R HE, B)/MEHE 3, B E+E MY, /A B,
TR BT, KE R
Tokyo Denki Univ.}, °(B) Sota Nakagawa, Fumi Sugihara, Hirofumi Onozawa, Yuto lgarashi,
Shuji Obata, Kenji Hirakuri, Yasuharu Ohgoe
E-mail: 23rmel6@ms.dendai.ac.jp

[BF7eis 5] IR DR ICLEV, Diamond-like carbon (DLC) 13461k L, Rl ¢, M
BEREIDN D S 0 B E TRIRICIE S, RS &E 0 F R~ ORI, IR 7 mE R C Lo T
> FAR RSO H AN THA G2 ERHE SN TWHE. 22 TRIFETIE, @ik Eo
DLCIZxf LT, HAICKDENARNE ETHHEEb a2 L.

[ =B 1:] Si Heb £ mIC AL L 7= 300 nm @ polycarbonate (PC) film &2, RF~ 27 % hr i %
Ry &) rdEE GBIRANEC 1356 MHz, FE/1:50W, ¥ —7 v h: 757574 ARy Z ) v
7 AAY, )1 Pa, fiidk: 1.67x107 m¥s) % AV T DLC Z R (JE/=: 150 nm) L7=. Z D,
DLC RHEIZA /Ny & Y U ZIEICT Pt O EmE TR L, BHINZT VI FeaaNICHE L.
Z LT, TATUFEMRTICZT 400 kPa THEL 50 ZrwfiE L7ct2, skt KRB L, HiZ
OYERE LTZ. OO DLC OB Lz HIE L -,

[ 28RS 38 X O%ERw] Fig.1 |2 DLC O#SHIZAL 23

\ No Pressur
%719, 400 kPa T 50 4> RNNE L 724 5, DLC @ 20 / m Pressure of 400 kPa

B Release

HUEIX 1.77 kQ 05 2.09 kQ ~HEINL7=. D
B ORGP ZITV 50 Sy fElEfE L7o /G R, #t
fE1% 2.09 kQ 725 1.93 kQ (2 L, HEMO[E
wEhfER Sz, —J5, PC film O CTRIERDH]
ExAToT2 L 24, ENAMIZ X - THPUEIX
021 kQ 735 0.24 kQ ~HNN L, RKAETEIC L - T DLC/PC pC
024 kQ 425 023 kQ £ T Li=boo, pc  Fig-1. change In resistance of DLC and PC by
LHA, BRI/ S o To. 2B DORERND,
DLC i%, —EDENAMICH L, ALEANCEGUENZ LT 5 2 LB Sz, 703, PCfilm @
HEHUEIR < R o 72 D1F, T EMREREHT PR 723 L CEMM (PC film i) (T/FAELTZ
KENRICELDbDLEZBND.

[ZE3Cik]
[1] Y. Yuetal, Non-Cryst. Solids, Vol 577, 121318,2022
[2] Hongming D et al, Materials Diamon and related materials, Vol 110, 108156, 2020

Resistance [kQ]

1.0

0.5

0.0
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DLC a—7 4 V7 &M LIcERT — 7 T K DRmMIRE—FHR
High-efficiency motor by winding yoke with DLC coating
FREEKRT !, RASHMRERB? =L XY — - avPrT 478
CM2)ZEIL AR, FR RMEE, R R, A RERS, EE g7
Tokyo Denki University 1, NAKADAI Metal Co, Ltd.?, M3 « Consulting®
°Sota Kuwayama?, Hiroki Kuwabara?, Shigeru Annaka?, Toshiro Hayashi® and Kenji Hirakuri?

E-mail: 22kmj09@ms.dendai.ac.jp

1. Fx2M%

T, A=A =a— T AT EENOEFHEIROE =X LX —ERNEED | A
i Cd HE— &g Eo/MNUgE R LOERIEOBREBTFEN W, £Z T, AL TITE—X
WERCER L Cdo D I — 27 O/ EZN=RIKICE R Lz, BIfE, 3 — 27 ITHKRER & 72 5 i 2 K
T 570, FEMEEE (o-Metal) 28 EHE LTHEAT L HERSH D, LorL, a-Metal [TFEX
EPTERE STV WeD | IBEROEBICAFNIZ 2> Tnd, £ 2T, ZOMBEERT 5
7212, Diamond-like Carbon (DLC) f&IZF&H L7z,

AWFZETIE, HMHR a-Metal (245D TV EEXHERRE & LT DLC B4 ki< (DLC/o-Metal) L.
WA ZRICEEETZ L THRa -7 2% L., ZORRICED . BSIZ a-Metal & DLC D
KB B L, R L R HMEBER OB FRETH D LB X D, DLC KDY ER Lt
BREFEZ R L. DLC/o-Metal 2 flv 7o 3 — 7 (2384 DK 2 ik L7z,

2. ERGIE

AREBRTIL, a-Metal OWEIZRALKE T A ZJFEE LT ABFIIRAHRIEIC T DLC 2 Bl
L7, DLC IEDOBERMERRIEIT. “I A CRIE Lz, BBREAHE, BEIREEL 2 V] T
L, B 2 [mMAPEERE S CHERIKEICE 7o L ER LT, I — 2 OMREE T T 2 72912,
EREhE— & 2R S, FRBICH T 2 AMEREZHET 52 LT, I—7ICRET 2HELR
U7z, F7o, o5 e UCTEERMN (Si-steel) I — 27 OFES HIE L7z,

3. FEBHER

DLC I O#& R TEIE1% 46 [V] Tl o7, = 020
DA, /e — 5 RIS 15 BIEICR L e
TR B L 7o TN D, Zous --% asistel

S DERWERRE Figl IOFT. Figl
X 0. DLC/a-Metal = — 7 (% Si-steel 3—2 LD Bo10
LHEEFSS [T 5 2 L SRS, Lo
ZOFER LY a-Metal & DLC IEOFEEIRAEIC o_—a--0--e""
Ko THERHER LR DMERLERR L, @R "o % 10 120 Mo 160 180

Frequency [Hz]

78— BMERARETH D Z L AVRIR ST, Fig.1 Load loss as a function of frequency for DLC/a-Metal.
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A ¥EL NIRRFET— B A6063 /31 TDFESHEK
Water pressure loss on the diamond-like carbon coated A6063 pipe.
OEF KE, FH s, KV W&, R K
HRITEXRT
Hirotaka Tamai, Yuki Hirata, Naoto Ohtake, Hiroki Akasaka
Tokyo Institute of Technology
E-mail: tamai.h.ab@m.titech.ac.jp

1. #5

HA ¥ E 2 FIRE SR (DLO)E I & 8 (63 2 BRI AR B MR T2 & FE B ~ R R 5%
Kz B E LCEA SN Tnad. ZH O DLC KON, fRILKFELS/ER L 7= DLC I
DREEFRIEIL CH THY, BUKMEEZRT. Z0OZEhbKkEOMOFEKIEZ FIF5 2
& ZWIFE L, ARBFFETIE CH2 206 DLC % M fE a0 ZNHICEK L, Z0/31 7
K% L TeBRDIE TR KD DA BB OB 2R 2 D Fr o ik Tz,

2. FEBRIGIE

INIVAT T AR (CVDEIZ L D N 6 mm, & & 270 mm D A6063 B4 &
AT O—BEGIWT L, WA #EH S THEE CHa 225 DLC AR L=, 20k, /3o
TR D K OITHNL T, R L2 BT, 208 FiRICE G R OEEF 2855 L, Z o
XA FITAKRIEKR Z i LT BROFH & R 2 IE Lz, WiEZFH L7272 531 TRNOKD
LA LV ZEHS 1000, 2000, 4000 T2 722 % £ 9, W AW T2 VT wdifitk, A7
W ZERE L2 CHE % 1000 s MEHIIL, EBEKEET.

3. FEBRIR 16000

DLC [EZER LTc/ A T DA VK ]
2000 TOESHALOBIEELER 1| 1ok g 00 ) i !
. DLC &R 5110 063 /1 7T £ o0 | :
O EARRITEE TR 574 Pa Thoe R o R
7, DLC W& msEiza—7 ¢ v 7 Liskkh 4000 ORI LD L
TILFH%) 463 Pa E CHEIMAKIMET L X R O R
Tz. 2O Z LHBIKRO DLC R4 2 Wik ’ 0 200 400 600 800 1000
HHIELT LS =0 MRS, a—F B s]
VIR 0IBEA IR TTX B T LR s Fig 1 Re 52000 @ A6063 /S THEIZ DLC %
nr. TRk LTz A 7 DETHRR DRERFAAL

4. fEF
A6063 /XA ZHNIEIZ DLC AT 5 Z & T, KICkHT HFEIETZ2 FTIF 5908085 5
ZENIREE I N,

BIEE ABFZEI A ZR A B A EANT R K OBHF 22H01355 O —F 8212 L 0 i S 7-.
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