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% &  fPECVDW& ol43e] 274 43 71% 41o) diamond like carbon (DLC) g ZFashsich. vzt (CHY -2
(H) &3 728 A7A 7h22 AHgstgich. DLC dhebel 94, 72 R abs 54 SEM, 2% 9 UV 2450 & £4j519
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Ae A Gl glaich. Wate) Zakgol sbt F FFE vlAE ARk, T3] A4 DG 7HAIA ol A, bias Harels]
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Abstract A diamond-like carbon(DLC) films were deposited on the borosilicate glass substrate by radio frequency
plasma enhanced chemical deposition(rf-PECVD). The methane(CH.)-hydrogen (H:) gas mixture was used as precur-
sor gas. The morphologies, the structure and the optical properties of the DLC films were investigated by SEM, Raman
and UV spectrometer. The deposition rate was slightly increased with the hydrogen concentration in the gas mixture
and it maintained constant at over 25 sccm of the gas flow rate. The optical band gap calculated by UV spectra de-
creased with increase of deposition time and DC self bias, but that were not effected by hydrogen content. Most effec-
tive parameter on the transmittance of film was bias voltage, especially in the range of ultra violet and visible light.
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Fig. 1. Effect of the deposition time on the film thickness.
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Fig. 2. Effect of the H, flow rate on the film thickness.

08

084
3 o
g 044 o [
.
/
K /
024 s
-”"
00 .
20 X0 400 50 a0
Bias ()

Fig. 3. Effect of the DC- self bias on the film thickness.

& BojF1 glor} T oo avla ol T 9]
Hatel] 7o) 4B& A ot 2o 2 Jehged o]& CH,
7k 10 scem W& 27b2 9 8ko) 25 scemeo]d &
#317] ozt yzgch 19 39 29 5= CHol~
o #4728 247} 10 scem, 25 scem Qe EFE ] F
d3tHA 30€2 $3E A2, DC self biasE (a) -
200 V&l g9} (b) -400 VL we] uiute] == 0.15m
% 048mE Jehgom, =3 27 3o 4] Binje} zto)
self bias7} -200 VoA -400 V7}%] Z71gd) we} =3
2] FAl= Fokslerh 2 ol dell A& oA ZHashe ASE
o] 2lc}. ol& self bias 7} Z7}gtell Wb CH, 7129
2T ol23e #ER kol A7t 28 radical®
A|-F81H 4 negative self bias voltage(-Vgy) Z7}2 &
445ert F7hete o2 Az, wh, ooy}
UF Fod ubgo Foi radicald ol & tje g



552 YA R A11A A7E (2001)

(a)
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Fig. 4. SEM photographs of cross section of DLC film deposited for (A) 25 min and (b) 120 min.
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Fig. 5. SEM photographs of cross section of DLC film deposited under DC-self bias of

(a) -200V and (b) -400V.
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Fig. 6. Effect of the deposition time on optical band gap.
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Fig. 7. Effect of the H., flow rate on optical band gap.
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Fig. 8. Effect of the DC~ self bias on optical band gap.
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Fig. 9. Effect of the deposition time on the transmittance of
DLC film.

Fig. 10. Effect of H; gas adding on the transmittance of DLC
film

Fig. 11. Effect of the DB self bias variation on the trans-
mittance of DLC film.
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Table 1. Raman parameter of DL.C films coated on Blc glass with deposition time variation.
Deposi'fion (min) . peak position ' . peak width . 1,/ ratio
/film thickness(m) D line G line D line G line
a) 15/0.1 1339 1552 233 152 0.83
b) 30/0.45 1416 1553 263 117 113
c) 60/0.67 1388 1570 277 112 194

intensity(a.U)

A T T ¥ T M T
1000 1200 1400 1600 1800 2000
wavenumber(cm™)

Fig. 12 Raman spectra of Blc with deposition time variation. (a)
15min/0.1m (b) 30min/0.35:m (c) 60min/0.54m
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