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Abstract — The diamond particles and films were deposited on Si and qurtz substrate from CH,-
H, mixed gas by using RF plasma CVD. The temperature of substrate and the thickness of films
deposited on Si substrate were uniformly kept up by inserting metal plate between substrate
and substrate holder. On increasing the reaction pressure in the same discharge power, the mor-
phologies of films were changed from well-defined films to micro-crystal or ball-like. When diamond
films were deposited on Si substrate from CH,-l, mixed gas, we obtained well-defined diamond
films at lower concentration than 0.5 vol% of CHs/H.. 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
apparatus.
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(d) CHy/Hy; 1%, td; 20 hr

(b) CHy/Hy; 5%, td; 5hr

(¢) CHy/Hs; 2%, td; 12 hr

(e) cross-sectional view of the Fig. 2(b)

Fig. 2. Surface morphology of the diamond films deposited on Si substrate at 0.1 torr. Experimantal condition:
power; 500 W, H, flow rate; 5scem, substrate temp. (Ts); 500°C.
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Fig. 3. Growth rate of the diamond films deposited
on Si substrate at 0.1 torr as a function of CH,
concentration.



(b) CHy/H,; 0.8%

Fig. 4. Surface morphology of the diamond films de-
posited on Si substrate at 0.4 torr. Experiman-
tal condition: power: 500 W, H, flow rate; 12
scem, Ts; 600°C, deposition time {(td); 20 hr,
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Fig. 5. Surface morphology of the diamond films de-
posited on Si substrate at 0.4 torr. Experiman-
tal condition: power; 1kW, H. flow rate; 40
Ts; 850°C, td; 36 hr, CH,/H,; 1%.
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6. XRD patterns of the diamond films deposited
on Si substrate at 0.1 torr.
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Fig. 7. Surface morphology of the diamond films de-
posited on Si substrate as function of position
in Si substreate.
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(b) insertion, Ts; 730°C

Fig. 8. Influence of insertion of metal plate between
Si substrate and substrate holder on morpho-
logy of diamond films deposited on Si subst-
rate. Experimantal condition: power; 700 W,
pressure; 25 torr, H, flow rate; 60 sccm, CHy/
Hz; 1%, Oz/CH.ﬁ 0.3%.
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(d) power; 11kW, Ts; 890°C

Fig. 9. Surface morphology of the diamond films deposited on Si as function of RF power.
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Experimantal condition

Sample|CHy 7Hz Substrate td(hr} | Ts(T)
a 1% polishied 1im diamond paste 70 795
b 0. 5% " 70 790
c 0.25% " 120 810
d Q. 5% non-polishing surface 70 790
e 0.25% " 120 810

Fig. 10. Surface morphology of the diamondk films on Si substrate at power: 900 W, pressure: 25 torr and H:

flow rate: 60 sccm.
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(a) 900 W, 25 torr, 56 hr (b) 780 W, 40 torr, 40 hr

Fig. 11. Surface morphology of the diamond films deposited on quartz plate. H, flow rate: 60 sccm, CHy/H.: 0.5%,
Ts: 780°C.

0 LT
v
i - et . i
!} : pe e L
H :; j)"l W(Mf(slv J‘})\“L y ‘} () 0. 5% Cig
- M 1Y , ',‘ i Il o P
1 A PR T LT
1 i M Mf'ﬂl 'y | !
A JIL\\ ;
hA_Jv_NJ \4_,_1- ,,,,,, . MM‘ i \J'v“‘“: ,.;i_,(L:LI, P ~ ,}ﬁ' " ‘,_M,J\M\“A.W“
- /“} ‘? s ,"\\‘"Mr‘v‘m‘lyw ’ ﬂ““"\n
M I E v ,vwr‘ﬂ’ . \_MW’”«(W O Chyg
¢ ‘fk § S i MY, “M-u,ww::uj
o N e NI Sl T
f ﬁ
: " o ‘ ‘
D AL YNNG Fommn b (o
i Fig. 13. Raman spectra of the diamond films deposited
> on Si and quartz substrate at H, flow rate
3_? i L\.) ‘ 60 sccm. Experimantal condition: (a) Si subst-
g e "VWWMNWV“"VV“/JI"*'!‘WW"N,A W‘kf;*’w o JVMV‘ rate, 900 W, 25 torr, 70 hr, (b) quartz subst-
2 e rate, 900 W, 25 torr, 56 hr, (c) quartz substrate,
- V{t 780 W, 40 torr, 40 hr, (d) Si substrate, 900 W,
(N o 4 M,mf o 7V 25 torr, 120 hr.
AR L oo
45.0 51‘A0 77!.0 93l o w
Fig. 12. XRD paterns of the diamond films deposited 7+7o) 2.06 Ao® #ol diamonde] Axkd 7+As

on Si and quartz substrate at H, flow rate
60 sccm, Experimental condition: (a) Si subst-
rate, 900 W, 25 torr, 70 hr, (b) Si substrate, Fig. 13& ®ebr=7} 1%, 05%, 0.25%% Al
900 W, 25 torr, 70 hr, (c) Si substrate, 900 W, Eolwk wmi Hodv)uk 9ol A #d diamond wlEHe]
25 torr, 120 hr, (d) quartz substrate, 900 W, ] s 5 3 _ ) .

~ 3F z - - ‘] d =B 10—
95 torr, 56 hr, (e) quartz substrate, 780 W, 40 Raman ¥ xehi vhehdl Zloluh. Raman 34 &

torr, 40 hr. Fole] 2% 49 Raman A3}l 9)sle] 4lglso]
FHAslA 7] wfioll, diamondell v]sle] Fiz

A7E k7] wliell 200y 2 (31D} A e (A3 =g 23hell thasle] tikle] vizkgt Wi e
Koz eron} F dzgl (11D)He) day ZHARY oledxf itk Fig 13(a)+s wilvbszl 1% uf Al

SEEE R

Journal of the Korean Vacuum Societv Vol. 2, No. 3, 1993



354 VA P B L= R 1 -

Z7)sbell A#Hgk diamond el Raman A EF]
Lo} diamond 3 =7} ¢)o ™, 1450 cm™!
saes v Aydebs 3 a5
dlzg Arte & ik

Fig. 13(b)¢} (0)& wlets<7} 0.5%0]5, Hk-&-3t
qtHe] z+zb 25torr, 40 torr2 ted 7|k 9ol
A #+&) diamond ®}ehe] Raman Z#]®2le]my, 1333
cm ol diamond ¥, 1500 cm ' §-2] v] A Agk
9l u) A7) Eol Alek 4w 27} bbb 25 torre] 7S
2o e A}-go] W e HolAe FHE F
AlA FAsked7] witelvl Fig 13(d)= olgbe=s
025%2 sted w7y Helv)gt $lell 43417 dia-
mond 2}2te] Raman A E8jo|n, vty =7} 1%
Fig. 13(a)ell ®]3}ed 1500 cm ! P32e] w]A A 3 &
A4 L’\-/] HzZ7) wl$ AHA e, Aed 7]l
I 05%% dto] Aabalz] uhube] ~dES)
v =gk Aeks LlrL}LH“‘:}
zn} CVD¥H 2.2 diamond J
S A5, 71w o] majele] 71al
-l d wpuh v)gr] o) e} v) Aolel| F4&
stdgte gz A 4 gllal, vlo] R o) BoEe}
Znt CVD®el| 2]8F diamond %bate] Ad#l-gol wv]s}
of w9~ Ak, § 28 wFaEelmv} C(VDYHo 2R
At ”415}71' ~2HE A& AMedfe| 7l
¢1ell diamond =t2te] J7+dh-& XRD £4 3! Raman
Aol o)ste] Faldlgicl orog 7| H]’°]°V\
A3hg al7peAY 2pAbE glvfeted wke-at o] &
gzvl U s ol ek E7FAEA A 7]9}

o
&

rJlo r°*' N

O
2
Qt
713} 8He-& AH8-3led diamond ®

DA N R

gh=rxl-gats) 2], Al 29 33, 1993

o1#%

Aoz Azen

a7 B

fr8 pyatEelzo CVDHo R F4arkae) v
sh7bag e A7 wst Hed7|# 9l diamond
atuk-g- AzkAlglow, Z]akix]die} 7@ Ale]d] F
LS9ke Ao Egd fx3 aFabEalzel CVDY
9] AAdql dUd 7 BLEE Al vlwH F
A3 upehg g 4 ol gk kS gbee] Y2
°39(0.1 =+ 04 tornol A& cubo-octahedrond 9]

diamond & A7t FEL o] FH ubE-
od @(25 torr)ol] A= 2071 A 2) #Ao] FEG o]Fg]
t}. ojolzEg)ol B Zet=ul CVDY 2 oddzinl e
CVDHell Hlale] F4o] oigh dlete] Frv} Bo
0.5 vol%ell 4 vl okAe] diamond ¥hahg AdAFHA|
7 4 9lelar, Ale]E 7]l vlsle] AMedv|at 9o A
diamond w}=te] A& rh whe A vhebytch

B o) ¥e

=8

L REERKR, 9 T ORI, 20K, 28-56 (1990).

2. b, o]l &, digkxzietsl ), 39, 1037 (1990).

3. A+, wuled, AR, £1o), “Diamond film<) )
Fofl 33 A", AR, 2874 (1990).

4. P. Wood, T. Wydeven and O. Tsuji, Proceeding of
Japan New Diamond Forum, p. 2-05 (1988).

5. Y. Saito, K. Sato, H. Tanaka, K. Fujita and S. Ma-
tuda, /. Mat. Sci. 23, 862 (1988).

6. N. Uchida, T. Kurita, H. Ohkoshi, K. Uematsuk and
K. Saito, /. Cry. Growth 144, 565 (1991).



