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Synthesis of (110) Oriented Diamond Films
by Microwave Plasma Enhanced Chemical Vapor Deposition

ubxﬂg

uLAI—&
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Abstract

As methane concentration was varied, the textures of diamond films deposited on Si(100)substrate
were observed by XRD,SEM and Raman spectroscope.

As a result, O plasma etching has been useful to observe microscopic structure of diamond films
by SEM. The cross section of diamond films deposited on Si(100)substrate with 4% concentration of
methane to hydrogen was a polycrystal like a pillar. The diamond crystal like a pillar has been
onented to (110)surface and the high quality diamond film with FWHM of Raman spectra being 3.8
cm™ has been grown. As time goes by deposition time, the preferred orientation increases
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Fig 1. Schematic diagram of the experimental

equipment.
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Fig. 2. SEM photographs of diamond films deposited
on silicon substrate under different methane

concentration.
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3. XRD patterns of diamond films deposited

different

Fig.

on silicon substrate under

methane concentration.
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Fig. 4 Raman spectra of diamond films deposited
on silicon substrate under different

methane concentration.
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Fig. 5. Growth rate of diamond films as function

of methane concentration.
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Fig. 6. SEM photographs of diamond films
deposited for 48 hours on silicon
substrate at CHy/H2=4%
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Fig. 10. The FWHM of Raman spectra shown in
fig. 9.

o)

3ol vlg do] F& vhololEratg g 4 gl

EEEES

A
e

© o
O =

4.4 B
eyl wel AeE0007% gol 4R
Holobpmare] zaAg Aa Bebzokz of Yato]
ARUAE BFe 1, X-4 3 8F3A] ¥ Raman®F
712 zARbel B 43 e e AES Ay
() 22 SezoleIHe 74P4E tolojrs
vhe) Bl TEE BB ) f83 g
o 9 & ot
Fxol E MESEE 4%2 sk A 2(100)
718 9o 4N chololEEnte Fayel o
4% choloj e ol e},

=¥

cupolags Zalzul gy A A oF

HE, Bt d

A WGESTEME, K4 TR ¥ MBI, ok
¥ K-, pp.246-253, 1988,
5. WISH, A FATES Kl o BTy

7, WA A7 -F L, pp.292-296, 1989,

6. A. J. Tessumer, K. Das, D. L. Dreifus,
Diamond and Related Materials, 1 (2~4),
p.89, 1992.

7. C. Hata, M. Kamo and Y. Sato, 1st Int.
Conf. New Diamond Science and Tech-
nology, pp.2~13, 1988.

8. Y. Sato, C. .Hata and M. Kamo. Ist Int.
Conf. New Diamond Science and Techn-
ology, pp.1~15, 1988."

9. T. Inuzuka and S. Koizumi,

Optics I, vol.13 (25), p.2, 1990.

Y. Sato, I. Yashima, H. Fujita, T. Ando

and M. Kamo, Proc. 2nd Int. Conf. New

Diamond Science

371, 1991.

Diamond

10.

and Technology, bp.

(3) A" F4 tolojZz AAL (jl0)Ho= W) 11. B. R. Stoner and J. T. Glass, Appl
5ol 91, Ramani# =39 wlr}Zo] 38 Letts, 60 (6), p.698, 1992.
cm™'Ql o] w9 £2 tjolojR ol gt} 12. P. Southworth, D. S. Buhaenko, P. ]J.
(4) AAAIZre] ZA gt ulel wigkido] Zrkalg ) Ellis, C. E. Jenkins and B. R. Stoner,
Diamond Materials, proceeding 93-17,
12 3 pp.87-92, 1993.
13. X. Jiang and C. P. Klages, Diamond
1. BUSERE, &4 v® F MM, Sofise Materials, proceeding 93-17, pp.102-110,
> % -, pp.1-20, 1988. 1993.
2. HISIEHE, AEXANTES FER o KT 4 BER - AYR FA, X-H AP wes
7,4 AT =T pp.11*15 1989. WA}, pp.28-29, 1993,
3. RRE LA, K4xer FER, MM, pp.
1-45, 1990.
2 E vy
19509 119 2094, 1973d dddis 19500 19 2794, 19739 A& 24

51

2o xmwm} 9. 19781 % gt
ZJ(A4h. 199

‘.’i

i ey AR Fe
A A mﬂﬂ CHELE
(B, @7 JRATYS A4 @

276

e 24,1979 5 gstn @

SUFAILE A, 1083 olsh
et A7 FSAA). 19909 olE

Weta st W71, 1991
Y zobg et ﬁﬂﬂ%%%%?

% 3y W73 u

Ak =9



