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Embodiments herein provide methods of depositing an amorphous carbon layer using a plasma enhanced
chemical vapor deposition (PECVD) process and hard masks formed therefrom. In one embodiment, a
method of processing a substrate includes positioning a substrate on a substrate support, the substrate support
disposed in a processing volume of a processing chamber, flowing a processing gas comprising a
hydrocarbon gas and a diluent gas into the processing volume, maintaining the processing volume at a
processing pressure less than about 100 mTorr, igniting and maintaining a deposition plasma of the
processing gas by applying a first power to one of one or more power electrodes of the processing chamber,

maintaining the substrate support at a processing temperature less than about 350 °C, exposing a surface of
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the substrate to the deposition plasma, and depositing an amorphous carbon layer on the surface of the

substrate.
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Embodiments herein provide methods of depositing an amorphous carbon layer using a
plasma enhanced chemical vapor deposition (PECVD) process and hard masks formed
therefrom. In one embodiment, a method of processing a substrate includes
positioning a substrate on a substrate support, the substrate support disposed in a
processing volume of a processing chamber, flowing a processing gas comprising a
hydrocarbon gas and a diluent gas into the processing volume, maintaining the
processing volume at a processing pressure less than about 100 mTorr, igniting and
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maintaining a deposition plasma of the processing gas by applying a first power to one

of one or more power electrodes of the processing chamber, maintaining the substrate

support at a processing temperature less than about 350 °C, exposing a surface of the

substrate to the deposition plasma, and depositing an amorphous carbon layer on the

surface of the substrate.
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Cu4Hg ~ CsH, . 2 —FEHIEF2EE -

[£81H] WFHEXKRE 7 frat 77k HFERELEYR
EHEBREBN LRIV 110 X101 2/ -

[$9E]1 WEHFKMHE 7 prt z 7% > &R
TR ZENIEGREFTENNG-25°C kg 25°C
ZEH —mERE -
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[£10H] WEHEKIE 9 Pk 2k > HipszkHE RS
INFR &) 20 mTorr -

[F11H] WEHEXKE 10 i 2 GAk P zitERE
Ba H,> HEPZEHERRBETZ H: HIRALEV R
REH—EERNMRG OS5 1 R 110 2/ -

[F12H] WEHEKE | frik 2% > HPZs$E — ac
WRAEAFNNE 350 kHz k4 100 MHz ZfEH —
PR R o

[F13HE]1 —HEEHE-HZEikzHTE 83U TFFRE:

M —EREMLE -—ENXERE > ZERIEFM
BN —EEBEEN —EEZE S
ez - RalteVREB Rk —HRERABN —KEHR

R B EREERFAE/NRLY 100 mTorr #Y — g H

il —HARBERBERFZEE REN — I E
ER CHEHFZE - ac I BREZERIEHNN —ERE
WEEE cm®> AR 0.7 W RERLH 11.3 W 2/ ;
Ml —% Z ac W REZ —NEZIREMHR L —F
HPZE—achEN—BHEAERZSE = ac TR

— R CHEPZEZ ac UREZENRZLEF X EN

‘F
FEHMIMN —% — ac NEEZZREEEZNZ —HNE
= 5

PI-30679_202207 %6 3 HGEUHH A B FEE)
108112252 FRELRSE A0202 1113170127-0



1780320

[

[ %1

II1F07THO04H FrigfEik

BWERES cm’ MR 0.14W REG11.3 W 2/
B EN T EEEFENRY 350°C 8 — KB E
T
BZERN - RA2BEZIHEEE K&
EZERNNZEREIE —ERHBERE -

m

FL4E] WMEFHFEXKE 13 M LT LA HPZED ac

WREAFAMNMNKE 350 kHz k& 100 MHz 2 @8y —
PR e

538 ] — MR HE AR TE > BE TSR
- BEBREME -—ERZEHFN-NEERE L #Z
ERIEAHAMEN —RBEKEZN —EEZEYS > H#%
ERIEFEAERARNBEGEEZ N ERAN —HEZ
I AR E MR

HEE - kaEtaRER —HEREN — & H R
B R %% e B OZE A

ez HERERENNE 20 mTorr #Y — & B B

!

B

MAEEMN—% — ac WREZENIEFBZ — K
EXREM L —FRERHEEFZREHERRBH —
BEE EF&ZE — ac HREZERZEFN —FEK
BWEREE cm” MY 0.7 W R 15 W 2 H
HPERHEZ —NELZREBZIZEEETMN G KR
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PR H 4 FF % D0 R BB

Ml —%% —acREZ —~HNEZIREM L —F -
HPZE— ac R -HARAEFRZEZ ac IR
—HE CHAEPZE - ac EEZENRZEHNZE
WBEWREE cm” M4 0.14 W K& 11.3 W

FlEﬁ;
AR —REBZEZTEZINBEER 0 K
FEZERNZE®E EIE — JF &k E

[(F16H] WEHERKME ISz HEA Hbzikaltsa

VR HEE CHy~C,H, C3Hg~C4H;(~C,H,~C;3;Hg¢ ~

CsHy » CsHi o Z —FHIEFZE S -

[(F173FH] WEEKME 16 it 2 A HP&isRERE
Ba H,  HEPZREBERETZ H HEaLa? R
lEH —EERNMAKG 0.5 1T KRG 11026 -
[(F181H]1 —HEEH-EFERZAFEZ B2 TDEH:
- EREMLE -ERIXEFLE ZERIEMFGE
Be— pa B HE = B — e B2 B

P

HEa—KaltbtaeWiaRkk —HEREN —KHERE
DT A A= L s L

P

e R ERENREY 20 mTorr By — & B B )

7{

BN — % — ac MREZERZEHFN —HEZ
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WHEER L — B RERAEFZEEREN —JIEE&E
HoHFZE —ac MEBFZERIZEFN —EREW
FEE cm’ HHEY 0.7 W R 15 W 2/

Ml —% = ac MEEZZENIXEGFNZ —HE X I
REH Yy —FE HEPEZE - ac WEEZERIEGY
ZEAENBERERS cm? MY 0.14 W ELH 7.1 W
ZHE o HPFEZE—acHRBREZE _ ac HREAHNRK
& 350 kHz k& 100 MHz Z B8 —#HEF > HHHF

Z B — ac IR ZHARAERZE D ac I REY Z A

%

Mz ERZEREFENRGY 100°C 8y — K E R E
™

Mz ZENE —RERBEZINREER K
FEZENNZRAE EIE —-JERKE -
[F19E] WHFKRKE I8z iE > HPF&ZE ac
NEEZERIEFNZERBERZRES cm” MR Y
0.14 W K& 11.3 W Zf -
[£20E] —HEREAXNEE B3 -

e KIE 1~ 1315 K 18 ZE—FFTIZTGA
FrEA —JERKRE  MER -—ERO—-—F@mE  HE
HZEREER RN 1.8 g/cm’ Iy —FE - KR

¥ 50 GPa Wy — 15 RIEE ~ /NRE 500 MPa #y —[F

‘,“v?ﬁ

IIE:
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FE -~ HAFEL 633 nm B — KK FTHEHAF/NRE 0.15
— R HE (82 K) HPZERKEREASTF A
HEP R EBRMBFAOD  HHESPZEZERFADZZEE R
FRRY 2 1T —FEHEELER -

(211 W& KIE 20 Byl 2 ok o A E E > H o #Z Ik

7%
BREEA MR 10kA REG30kAZEN—EE -
[£223H] 25 KIME 20 fFral Z o bF =0 & &> H f Ik
Wi A A /N 500 MPa By — fif it £ JE 7 -
[£233E]1 2EEKIME 20 fral Z o bF =0 & 8 > H 3% &
BEMEOZ-HNZENZGEHRELERANKRLGY 10
1 o
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200
TN

IFEARE (L AFEM G IE | BACIF I B B FEE =
FY fe B 22 ] ~— 201

FEakF eV REBEEGEREBIEERE R 2R
RS I~ 202

fef e B 22 FET P FSFAE /N 4T 100 mTorr Y BE TSR ~_ 203

FE NN — DR R R = — B B LR E MR —F&

Bk EL e A S B (R 208

A ST R4 TN G350 CHOBE T 205

HERRERBEEES R 206
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