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Abstract

Thegmwﬂlmechmﬁsmofdianmxiﬂxinﬁlns,depositedbyHmHlmCVD, was investigated through observation
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of changes in their surface morphology as a function of the substrate temperature and deposition time. Amorphous
carbon or DLC thin films were deposited at low substrate temperature. Diamond films consisting of square-shaped
particles, whose surfaces are (100) planes, were deposited at an intermedate temperature. At high substrate temperatures,
diamond films consisting of the particles showing both (100) and (111) plane were deposited. The (100) preferred
orientation of the diamond films are believed to be due to a relatively high supersaturation during deposition, and the
growth condition for the diamond films having (100) preferred orientation can be applied to the single crystal growth
since no twins are gehemted on the (100) plane. The grain size of the diamond films did not change with increasing

temperature and its increasing rate with increasing deposition time was the same imespective of the substrate

temperature. However, the nucleation density increased with substrate temperature and its increasing rate with deposition
time was much higher for the films deposited at higher substrate temperature.
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Fig. 1. Schematic diagram of Hot Filament CVD system for diamond deposition.
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Table, 1 Deposition conditions employed in this experiment.
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Fig. 2. SEM photographs of the diamond films on Si substrate
scratched with 6#m diamond paste. (Deposition Condition
2 0T, 50 torr, 50 scem, 25% CHyHe, W-2000T, depo.
time a) 3 hr. b) 5 hr))
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Fig. 3 SEM photographs of the diamond films on Si substrate
unscratched (Deposition Condition : 750C, 50 torr, 50 scem,
25% CHyHz, W-2000C, depo. time a) 3 hr. b) 5 hr.)
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Fig. 4 Transmission Electron Micrography of the films shown in
Fig. 2.
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Fig. 5 SEM photographs of the diamond films on Si substrate Fig. 6 SEM photographs of the diamond films on Si substrate

scratched with 6 #m diamond paste. (Deposition Condition unscratched. (Deposition Condition : &80T, 30 torr, 50
C 80T, 0 torr, B0 scem, 25% CHyH,, W-200C depo. scem, 25% CHy/H,, W-2200T depo. time @) 3 hr. b) 5 hr.
time a) 3 hr. b) 5 hr. ¢) 7 hr.) ¢) 7 hr)
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Fig. 7 SEM photographs of the diamond films on Si substrate
unscratched (Deposition Condition : 900T, 50 tor, 50
scem, 25% CHyH,, W-2200T depo. time a) 3 hr. b) 5 hr,
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Fig. 8 SEM photographs of the diamond films on Si substrate
scratched with 6 #m diamond paste. (Deposition Condition
S 90T, 90 torr, 50 scom, 25% CHyHs, W-2200C depo.
time a) 3 hr. b) 5 hr. ¢) 7 hr.)

_20_



Hot Filament CVDol 9J3)4 Z3tel Tolol2E utute] RGN mX= eese] 9%

o] AAY| AZsiuiFg. 1b)] TAZF e tholol
2o Qe AAs 3 o % 23 #o| AAY
3o 9xs} ARhFg 70 FRAYS 3 FEol
HE A7 22 Fo|x deo] UEr} ol AY wE
0|2 1[Fig. 8@)] AlZto] N4 23 tipe] Azt
37 2o] A

9ZA tholopE vtk Zao] sleAE BAE)
M AN B dakg FAsln O FREAE
A2 319} Fg 9= ZA7|19LE 830 TolA 184]
7t FAA7) tholop2 L uiute] FHEAo 2 tiolo}
2e <zl A9 100 pmA AR o Z B
tipt} AERFE o]F= stacking faultSo] F2H.
Tholop2 e utute] 9lgo] ofg} o] AFREFE ol
=q (110) $4uEE 71 Aok Wild 504 9
sl TlolopRE Fwo| F2 (111) WO o}Foj]

B ZA0A AR tololZs w2 g =
7)ol random orientation 71X glout Al bREA
Aol A4 Al 8 43 FA ol ATl
E (110 $AMEde 2 "o @tk Fg 102
Fg 9 wee ZI3AY o Ti 7|@AAdd S24
thojolz e ututo] EFRFFoRA, A3 2 (100)
He 7HAE GAER olRojxl Tele & F Yok
L7} Vwuch AiF o ozt v, vAAEELT
o] ozt B Sle 7|BAA A FHE uteto]
00Hg F2 A1 g 4L KobeshiT ol
Zhu's9] Aztel & At

EAAE HA e FoM A4FE tololEE §
A FHAZ e A7Pishke Fg Lo 2 e
U, o]2HE F22%7) 830 T 900 T dete
A7l W2 dololzs Yzkav)e F7hh A 2

10 um

: 80T, 50 torr, 50 scom, 25% CHy/t, W-2200T, 18hr)

_21_

Fig. 9 SEM photographs of the diamond film on Si substrate
scratched with 6 #m diamond paste. (Deposition Condition

Fig. 10 SEM photographs of the diamond film on Ti substrate
scratched with 6 2m diamond paste. (Deposition Condition
: 80T, 90 torr, 30 scem, 25% CHyHe, W-2200T, 18 hr.)
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Fig. 13 The morphology change of diamond deposition with respect to time versus temperature.
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