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Abstract — Hydrogenated amorphous carbon (a-C:H) films were deposited by ECR-PECVD (electron cyclo-
tron resonance-plasma enhanced chemical vapor deposition) method with deposition conditions such as ECR
plasma source power, gas composition of methane and hydrogen, deposition time and substrate bias voltage.
The hydrogen content in the films has been measured by ERDA (elastic recoil detection analysis) using 2.5
MeV He*" ion beam. From the results of AES (Auger electron spectroscopy), RBS (Rutherford backscattering
spectrometry) and ERDA, the composition elements of deposited film were confirmed the carbon atom and the
hydrogen atom. It was observed by FTIR (Fourier transform infrared) that the hydrogen contents in the film var-
ied according to the deposition conditions. In deposition condition of substrate bias voltage, the hydrogen con-
tents were decreased remarkably because the amount of dehydrogenation in films was increased as the substrate
bias voltage increased. In the rest deposition conditions, the hydrogen contents in the film were measured in the
range 45~55%.
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X 1. Summary of deposition conditions.

Deposition Conditions
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% 1. Experimental setup for ERDA.
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% 2. AES depth profile of a-C:H films (a) without
and (b) under substrate bias voltage.
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%3 3. (a) ERD and (b) RBS spectrum obtained from
a-C:H film.

2ol whake] Zakz7 o) wE £} Y] Aol uj
ToE e,

I3 3 bias Ak Q7F8HA] 93l ECR E2h=v}
&2 power, CHy/H, 7k &3} =8, SIS
Z+z+ 300W, 10/100 SCCM, 24|71 2708 Z33)
ulule] ERDASF RBSY A E=o|th 18] 3(ayllA
AMo] 25Meve] XS 7= dFoleS uhato)
FE AAL o AR recoil He FAISE FF
g 7ol 1, YA AL ERDAE A% AHEHL o]
EHo= fiting & ZolH, o|PA fiting H FAUE
ERDAS| AZEgJe]E T3] HHapad ulat e gl
= AgEE AR o 4 3ok a9 3(b)e
RBS ¥ ERl o 28] uhat o= gl &o] o
£ JAEe] EAEA 455 IIF 5

3% 20} Adet I¥ 3 2 b)) A B,
B Alglell M A2k ubrhe ghaglae) $AUALR
TFAH 2SS & 4 93, ERDAY siA 4%
S Aegslshd wbe o] A AR ehifldol
B2 7Aoo R stAaggE At & 4 9o

322832 A 109 A 15, 20009

ujel s

3
8
()]
[&]
=4
ol
=
E
w
=
g
'_

-150 vV
—_ 2300V
3
8 75V
[0]
Q
[=4
8
= -5V
g Mw
o
=
o ov
|_

(b)

L L i 1 1 1 1

2600 2700 2800 2900 3000 3100 3200
Wavenumber (cm™)

3 4.FTIR spectra of films deposited at various con-
ditions of (a) ECR plasma source power and (b) sub-
strate bias voltage.
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Y 5. Thickness of films deposited at various conditions of (a) ECR plasma source power, (b) gas composition and

flow rate, (c) deposition time and (d) substrate bias voltage.
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3% 6. Hydrogen content of films deposited at various conditions of (a) ECR plasma source power, (b) gas
composition and flow rate, (c) deposition time and (d) substrate bias voltage.
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