L ITISA D/ ) I8 d Il VIIN, ~ -4

= A

I -



AL RAHEERGHAREARETH LK
RE\BEL BN EL LTI Bd gk REXBA
EHREFIEH AU BARTAMMAR (14 52006
G2016 —00) % #

2K i W O R Y
Hl % 5% ik

BERE RIW

REIHEHMH




BH RS E (CIP) ¥R

PR ENGBERH &S/ S, B E. —
My IREE : BAE VT HR WA ,2007. 12
ISBN 978 -7 - 5316 ~4855 -0

I.0%...Q ... . O4KEE—SRIH—

I. #..
HR— J%@Zﬁﬂﬁﬁﬂ—ﬁﬂﬂﬁ—%ﬁ—% te2 V. TB43
T ERAE A CIP HiEE T (2007) 5 194470 5

KSR SRR E Sk
NAMEJING JINGANG SHIMO DE ZHIBEI YU WUXING

YA Mak F

HIEHE
BT
REE
HR&RTT

Rl

AEBFHIHD
ERIPSICE- 2R

® W

‘ﬁm:‘ )

BT EHE MRt

(e /RIETRS W KL R #7158 5 ,150001)
MREREEENHRRLAF

880 x 1230 223 1/32

4.75

130 F

2007412 A 1R

2007 412 A58 1 WENR

ISBN 978 -7 - 5316 —-4855 -0/N - 9
32.00 7%




N W E

FHEEHRAN BT EAARE R SR FAREBIM b2
NRENAREERS, EREESE AR AP EEFRE
R LR RSB TP AR E=Y, R e NREH
RTRAFR/SSMPLE/ SR/ ASMEEREKRESHEES
NG TZ, %8R T AR R ERERA RIS & LT
s R e, f DGR BIR T A RSk Bt 45 5 F ik
5 PR 2 PR B o A FO AR 58 BE AR 4L, #) A SEM Raman,XRD %55 AR 43
7K ERGEMNRE RS, 566500 T ARRS AR
B ARG R

FAP S/ SSMERRBESARE, S8 Fikd C, AM®KE
BEA P b B I T 2R i 4% R, RE AP A oRs A ROBE R BB/, S
SN 200scem B, FEE G2 2 B 2scem HEAIE] 10scem, B £
PE 4 ~6um J/NE] 10nm,

KA CH/Hy/Ar (K R B KERAE, ENESRE G
ALEEFRPCEEER MEASEAK R LH 100/
100scem 313 190/10scem B, AR & WG SRk /P S 400nm %
AW /NEZ 10nm,

PR/ SR RERRLETR THOK S LR A BEMHK S
ENARKNIERER IR TEWEN A RN B, FRE
0, BEE IR = P BRI R A K, Ok R 2 WA B P B o B
750 x 107 em ™' 0] 4800 x 107 em s G4k F S RIA B P KB T T
Y E 1900 x 10" em ™' ¥ /1% 5400 x 107 em ™'



Bl & 4 WG A T P R TR B A A, SRR SR e e B A el B
R 0. 7Qcm LR 0. [3Qcm, 4K & Ml A BE i &5 BH 32 10 &
0.26Qem FRER| 0. 01Qem,

SRIG B ER T ENTE 45em’V s LI, ST /N F 4 4
ERIA Iz ERE,

XN AR ETE LS E T M ST Ak 2N A
&

Abstract

Nanocrystalline diamond films ( NDFs) possess a series of unique
virtues, such as high hardness, low coefficient of friction, large band
gap, excellent field electron emission property, transmittance, high ther-
mal conductivity, chf;rhical inert, et al. Especially for the smoothness
and much lower friction factor which allowed NDFs a wide variety of ap-
plications for these films, primarily in the microelectronics, optics, a-
coustics and mechanics industries. The research for the preparation,
properties and applications of the NDFs has attracted much attention and
has progressed quickly during the past decade. In this thesis, a series of
NDFs were prepared by hot cathode glow discharge plasma CVD method.
The effects of some parameters such as the gas feed rate and CH,/H, or
Ar/H, ratio on the structure and character of the NDFs were studied.
The results indicated that

(1) the sizes of the diamond crystalline in the films were decreased
from 4 ~ 6um to 10nm when the flow of the methane increased from
2scem tolOscem with keep the H, flow invariant at 200sccm meanwhile
the measurement of the emission optical spectrum of the plasma indicated
the C, radical density increased.

(2) the sizes of the diamond nanoerystalline in the films were de-



creased from 400nm to 10nm when the feed gas flow ratio of the argon to
the hydrogen increased from 100/100sccm to 190/10scem with keep the
CH, flow invariant at Ssccm the measurement of the emission optical
spectrum of the plasma indicated the C, radical density increased.

(3) B - doped micro ~ and nano - crystalline diamond films were
deposited used B(OCH, ), as the doping source. The electrical property
measurement indicated that: the density of the hole carrier increased
with the flow of the B(OCH, ) ; while the electrical resistivity decreased.

Key words: hot cathode glow discharge plasma CVD nanocrys-
talline diamond films
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3



MABTHCENTSSIE

600°C , F AR ThE K S00W , 15 B i £ Rl BE AR Rk 30 ~
40nm; H. Makita K. Nishimura F1 N. Jiang'” %38 353 F| Fi B R ~F %
Snm B ERIARX Si F #ATIE S TAL B, BRI RERBHEH 2 x
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Pk, BUbBUEAL T RBB BRI CVD £ RGBS 90Kk B e R G R
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REFAENEGEAGETZE5FNENAHERR, HRIE9K
SRIRHEFER N RAM  — BT ENEREE; Z 3
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