Journal of the Korean Vacuum Society
Vol. 3, No. 2, June 1994, pp.207-211

(A=

A3 s3al &-3Fz] EA] ul ul

N
TES| CIO[OMEE upatol Zatml utat ME 4

HYE - U35 - 7| - SAHe - gME* - 0|1

AHSg ey AaddTy, *AENTIe AEEMA
(19943 44 6 A=)

Deposition of High Quality Diamond Thin Film and
the Film Growth Mode

S. H. Kim, Y. S. Park, S. K. Jung, S. A. Song*, S. Y. Yoon* and J-W. Lee

New Materials Lab., SAIT, Suwon 440-600, Korea
*Analytical Engineering Lab., SAIT, Suwon 440-600, Korea
(Received April 6, 1994)

2 oF — HH ¢tHE WA F|HA clolelR & ulubg n3 Si(100) 7]F o] vie]AE sfolH
| dFayg o 2 Syl -2 o8 2 2225 torr) FAHE] Wbk W2 qF(60 torr) ] bt R o}
tolot e ) dbEglon T wlE {100} ko] S-AFsich clojolR e ubulte] Al
FAE dolrr] glsle] & (60 torr)# =2 33225 torr)ell A F2+%] whuto] HMHL::EE =
#Hztgn| o n zhzp BAsteich AAgh o] W 39 whwta) v)gke] Aol a-SiCe) FhEol
Ao 9le RS galdtgd o] Mg o] w& 7”—?—-4 ubukl. evolutionary selection ruleOl] E}E}
AAshs HoR -r%il?\i"f}-

Abstract — Under the different total pressure conditions(225 torr and 60 torr), we deposited the
diamond film on n-type Si(100) substrate by using a microwave plasma enhanced chemical vapor
deposition(MPECVD) technique. The higher total pressure enhances the diamond film quality and
the film morphology. In order to identify the diamond film growth mode, we investigated the micro-
structures of the films by transmission electron microscope. We have confirmed that the diamond
grain under the low pressure condition initially forms on the a-SiC interface layer, and that the
diamond film under the high pressure condition grows by the evolutionary selection rule.
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Fig. 1. Raman spectra of diamond thin film deposited
under the total pressure of (a) 60 torr and (b)
225 torr.
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Fig. 2. SEM micrographs of thin film surfaces deposi-
ted under the total pressure of (a) 60 torr and
(b) 225 torr.
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Fig. 4. (a) Cross-sectional TEM micrograph of the film at 60 torr, (b) Corresponding high resolution TEM microg-
raph, (c) Corresponding SAED pattern.
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Fig. 5. Plane-view TEM micrograph for the middle
area of the film at 225 torr.
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