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Abstract

Using RF plasma CVD the diamond particles and
films were deposited on Si and quartz substrate
from CHs - Hz mixed gas. The temperature of subst-
rate was uniformly maintained by inserting matal
plate between substrate and substrate holder. As a
result, the deposited diamond particles were
painly twins, The deposited diamond films were
identified by SEM, XRD and Raman spectroscopy.
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Fig.1 Schemetic illusration of the RF plasma CVD
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Fig.2 Influence of position on morphology of the diamond

films deposited on Si substrate

Experimetal condition, power : 500¥, pressure :
20torr, Hy flow rate : 60sccm, CHa/Hz : 1%,
U2/CHy ¢ 173, Ts @ 900 - 980°C, deposition time
: 42hr
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Fig.3 Influence of insertion of metal plate between Si

substrate and Substrate holder on morphology of

diamond films deposited onSi substrate for 20hr

Experimantal condition, power :

700¥, pressure: 25

torr, Hz flow rate:60sccm, CHyq/Hz:1%, 02/CHs:1/3
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Fig.4 Surface morphology of the diamond files deposited .
on Si substrate at pressure : 25 torr, power : JOOW 450 6L0 70 930
and Hz flow rate : 60sccm,

Fig.6 XRD patlerns of the diamond films deposited
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Fig.5 Surface morphology of the diamond filams deposited

on quarty plate
Experimental condition, Hz flow rate : 60 sccm,
CHg/Hy : 0.5%, Ts : 780°C
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on Si and quartz substrate at.Hz flow rate 60scca

{a) Si substrate, 900W, 25torr, 70hr
(b) Si substrate, 900W, 25torr, 70hr
(c) Si substrate, 900W, 25torr, 120hr
(d} quartz substrate, 900W, 25torr, 56hr
(e} quartz substirate, 780W, 40torr, 40hr
Fig.7 - (a)= ¢t Ixgdol 4l2]|Er)nle] 4y
diasond®}2}o] RamanAMEHoln), 1333ca- !0} dia-
mond A7} on, FAAMEYHL S5en-19}
1580cm-1o] UEeh}x|gh FAo] njPYojd WY Ho
2 o]F 37 wiEol 1450ca 1 {22 Y{RIY A )
ARG 032 4y 4 dch B Hde Ay
#3 Raman® 2fof 28} itghpo] WAIA A uf
£ol, Rapan®FY2 diamondo] v|Blo] FAZZ ( B
BYPTLEY ol ozt ] UAY WPes ¢
A glch
Fig.7 - (b) ¢} (c)&= viRbeE 0,5%¢) A yrg@
2o} z}z} 25torr, 40torrE Blo] M r)uiglef A
ARt dissondyu}2] RamanA M Ezlo|c),
= 71Al A9 1333ce-14] diamondm] 37} @AE U
el glen, 25torr-$M5 T} 40torrgdul, 1500cm”!
238 FaNwATAT FAsGHch EY 25torrs)
B¥ 2¥EYo] Aol W AL HolA Y&
F7MN A &33147] diFolct
Fig.7 - (d)& W%} $% 0,25%x% 3] n AW Ale
£ Jgislo] AAY diamonde}u}2] RamanA M Eo|
th ol Aqogritie niYex 0.5%52 3l AL
gtuto] AMEY vyt A& ehidct. weby,
Fa7tL et EYVIAE B PRAE
2%, Au@riviche Mgride] 3 439 4 A
onj, dopdel AMejErintRch u|ZdA A& A}
FgosA, Azt UEE Horl, ¢dxly HAEGE

~10 ~ ¥ diamond®] H& wY 4 Arh



e,
- g
2 W,
3 I S
.g ‘ M-x‘“, g "“:“*;. " (8) l % m‘
R T \"""“‘w«w't\-.‘,“mm«m.,wxm
E
7
o
-
>
]
§
E= )
[~
S
B e o
| .
e
e {d) 0.25 % CHy-
128 1288 1480 1596 1588 1798 1aGe

Raman shift {ca-t)

Fig.7 Raman spectra of the diamond films deposited
on Si and quartz substrate at Hz flowrate 60sccm,

(a) Si substrate, 900W, 25torr, 70hr
(b) quartz substrate, 900W, 25torr, 56hr
(c) quartz substrate, 780W, 40torr, 40hr
(d) Si substrate, 900W, 25torr, 120hr

Fig.8& RFESIZuICVDEASL M. WEHZalcvDRA
2, diasondg<HE HFAREY, YA YeiE S
JELRCETIE N
Fig.8 - (a)oh(b)& W3t RFZSole 2084
Aol 22 4AHD, 200N Exlo} Fo| g
T 2 MVZPole 0@ME HE Wy 53
& 7K 9A7 el 4ARAL, 0HMERAE
RFSHE el §o) Rolx gsirh

(a) RF power : 1 KW, pressure @ 25torr, substrate temp
: 830°C, ‘deposition time @ 20hr

{b) MW power : S00W, pressure : 50torr, substrate temp
: 710°C, deposition time : 75hr

Fig.8 Comparison of the diamond particles deposited on
Si substrate by RF and microwave plasma CVD.
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