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Embodiments of the present disclosure generally relate to deposition of high transparency, high-density
carbon films for patterning applications. In one embodiment, a method of forming a carbon film on a substrate
is provided. The method includes flowing a hydrocarbon-containing gas mixture into a process chamber
having a substrate positioned on an electrostatic chuck, wherein the substrate is maintained at a temperature
of'about -10 °C to about 20 °C and a chamber pressure of about 0.5 mTorr to about 10 Torr, and generating

a plasma by applying a first RF bias to the electrostatic chuck to deposit a diamond-like carbon film

containing about 60% or greater hybridized sp3atoms on the substrate, wherein the first RF bias is provided
at a power of about 1800 Watts to about 2200 Watts and at a frequency of about 40 MHz to about 162 MHz.



1827705

TW 1827705 B
HEREKE -
MR E WA
300 o -310 300:7 7%
310-350:3% 1k
YR (A PR 2 ch AT AR |-+ 30 RO B
320
R T 25 AR |
330
W 2T L A R S RN S+ e B |-
Ty
S 340
T — SR R T S AR+ TR o e
- 350
RO 2 e ”




HF|%4%. 108137197

T Ex
1827705 [%8%E)

QESEIEEEZ ) W N EE S w Sl N 24

[ 357 %:8H#% ] HIGH DENSITY CARBON FILMS FOR PATTERNING

APPLICATIONS
(]

AERBTITHAEHNERAIRNMLEENANEBEELCERNS Z
H -ESEENREBENIE —@FREMNT - B —-EEE
WMEFRRKREN TE - -ZHEEHE:  #FaRkaltaPyir

Eﬂ

AN

i'/:}r

EEGYREREEET  ZEHEEZEHAECULUEFER
B EVER EPTZENERFEN-10°CEH20°CH R &

KHOO.SEFXRHEHEZNI0RENRE=ET - DLEFEHKEE —
NHRmBRMEZFERBMERERE  DEZERLI
BMEBOHE ZEBEARESHY60% N HF MR’
BT EPTZE -—HHARBZIUNHI800R £42200 8 Z
R R &J40MHz 2 4162MHz 7 i 2 g fit -

€39

Embodiments of the present disclosure generally relate to deposition of high
transparency, high-density carbon films for patterning applications. In one
embodiment, a method of forming a carbon film on a substrate is provided. The
method includes flowing a hydrocarbon-containing gas mixture into a process chamber
having a substrate positioned on an electrostatic chuck, wherein the substrate is
maintained at a temperature of about -10 °C to about 20 °C and a chamber pressure of
about 0.5 mTorr to about 10 Torr, and generating a plasma by applying a first RF bias
to the electrostatic chuck to deposit a diamond-like carbon film containing about 60%
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or greater hybridized sp’ atoms on the substrate, wherein the first RF bias is provided at
a power of about 1800 Watts to about 2200 Watts and at a frequency of about 40 MHz
to about 162 MHz.
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