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Methods for filling a substrate feature with a carbon gap fill, while leaving a void, are described. Methods
comprise flowing a process gas into a high density plasma chemical vapor deposition (HDP-CVD) chamber,
the chamber housing a substrate having at least one feature, the process gas comprising a hydrocarbon

reactant, generating a plasma, and depositing a carbon film.
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Methods for filling a substrate feature with a carbon gap fill, while leaving a void, are
described. Methods comprise flowing a process gas into a high density plasma
chemical vapor deposition (HDP-CVD) chamber, the chamber housing a substrate
having at least one feature, the process gas comprising a hydrocarbon reactant,
generating a plasma, and depositing a carbon film.
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B - EEAXHEHMLT TURRER2028 M B8y — & F
Bl - BEITLDHETLEEEBEERELXAREFEE (F
Mmoo E&E - RER EAS ERES EMEHSEFHB -
ERERE RS  AEFTHEHEMEMEFTHE) B
EENERMBEERSHOE @ REENRN -
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2HEELABEF2CE LEIE > F—HNEEEEL+ > 1
ER202EP R EL —ERFH214 - —BEFHHF - EIR
202 M TEIRME3O2 2 Al AT IR M - £ — 2 & # & I 5] -
ER202 EELEPRED —@ERH214 - 72 H M F 6l
E#ME3I2 IEER202 LR ED —ERFH214 - £ — 5
ZEEwRA S > B — (AR HREERFET222E MR B%
EDmZERKEH220 20 —EHFHAEAHE —ME216K
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[0052] - HEEROFT - FHRFE304 > K EBF K
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Z] ~ BN EEA RN Z (LEeZ - SICONI®#:Zz] - K
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CoFy~H,  Ar - HeE N,y —HEENREZALEY - £
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[0068] — =0 % @& MBI T EFTAHDP-CVDKJE S T
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W—NEZEEROBESEREHE SEEZTIE5HN —NE

[E’I

MERETEHE  —HNEZEEEHERRFEE —NZEHR
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fEE) GHEHEFT SEERLHEE HZEFRE K/
FERARBE M - HRENMAEROYEERE  BEA
REEENAS WA R - BN ESENHSCENTURA
ULTIMA®HDP-CVDWeE=E/Z 4% 5 &0 F 8 E 55 JIf 2 5%
il F@ERKMWIMNOERAMB GBS -
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E/ ARG - FAABE R EMEME R T — @ F K G A
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HZZ2&,670 - FEHRZRXAGFTO6S80A - ERFEER AR
680B » REEH X RAFO633 N EIREBEHRFRXZ2HFO650 -
[0070] FE=613Wy L BEEIH6I4  EHIH614HEZE T
BEMA (FHUAabmiafbsm) Bk - BITH614R & &K
B EBHO6I6OH ELER - EREHEEERO6L6ME K I B AR
6170 ERHE kERZEMBWMAFEO6LSRE

(00711 fo# o623 R 2624 NEITH614 £ TJ7 - 3 B [H
JH6 142 M o - &R 623 k2 1R624 55T B JH A & %
400 C EZ2ENO6S50CHHWBNNNYEI0OC @E N - & aT
BEESsERENEERE - fla > BIUEREMELE > £F
A ZIHETHESRBEIEEFEE SR E - B EIEG
Ry MEZEMIA LR DEZ TR E R BB E > TR
LR g B AR R 2 E RV = T e
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oo BEREEES AER (RE ) FEE=Z613H @AY
mAYIFHELD CRER) REAKBHEZEO613 - F 2
HORE R FER (K RE ) WESH TS ER®REK -
DL EREEHRAMEBEOSTRIMES ANER BB E T REHA
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HE A ERE R ERIEEMFOLS - EFRFEHEM T
ERZ#E WM 618H & b $a 282 g & Mk BBl -
[0073] HZEZAZGK6TOREE RFIRO62S5 - BiRFI®RO625
NAEEERMO26 W EEMMO627 kil T &R
628 - JEXTEHZ > EiRFIKRO2SHRAMIET &/ I
AT E TR X - M 627 A K 628 BIEI SR FI AR 625 & #E > /7
AR HBAEE R 6e265 &= T 5 K - R 6 PF R A & K Z B B
Jyoe B R~ R R O R o T R A M B U OET 15 RE TR 8 i 1E
flEEZENIZ2REY2Z2ROVEERT) -
[0074] R EH A5 680A G JHA R B 629 K il | 4 &
630 ZEMAEIHRG6LI4 L - -HBEMESEHF (KRE R B
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FEGEO31AME > MAKEBEO630HMSRF#F 4 25631B({f
A EMEKREN B R Rk THEHR - EHEY%ERE
A AGFEMEZCIITH R EETFFE WK EE
AW -MRBE30RIEA GRE629EFE & R IESE L > £
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¥ w63IBEERE2 MHz TIRME S E 10500 LK RF I
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224 680B E A MM K AR 617 & F £ BB MG
622 FTHREHO2HMFOMEMS - REEHX 2% 680BH
N EERLAKBOAEENEREYE (kT 3E
MEENEE - -FEREERERGT > ERFEERFHE L E LY
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BEFEDDERFEMER (RKBER) »r HUERERE K
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BRHDR > WA E KEK G - REEF A GHF BN K
BERMEHEHILSS0OBB N EEK T TF-RFGDRAEEAFAR
EAR#EESZFHEERNAE IS - 27D EHE I &
AR SO N - ) S N B e S o) 2 ST = - <= A A
B A s o BN ERAMEB TR E NS BB E KRR
SOOI MW EH BN - EWM AR ERE FTEEERE > M A
[ 5 T 3 BT RE Ry B R RV o B 0 IR B BT OO R B B 3 4 88 M
RAWMERFEAEABEMmIEFLN IR > T iREHED -
S-HEREERNIRRES XN T E B EMHTEERE -
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W i EPL B S BB 629 K630 - RF i & B
AFEHNE LM NES S E RS E TSR
DEZa#MNELEFESHEHTRK - ERAEEHK S
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B o $2 R E & UC S A7 A R ZE ok R F % ] B S GE 5 UC i 4 B Y
—EHE BB RFEDIRRBRARE SRR DR EMA
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FABE HEE6I3NELH T HEE > BoRT RE63TH
CEI N T
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TR EREE636IMEAK - RE637THA®HEER
BEE3) (ERHAHEWBERE ST —H®) » HFEEK L
REFIWNEAR THEEEREREEAE - DloFE
BEEENSEETEHUEEEE SRR XAB AR
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BWMEEEAIFWRRSE T —LHERAF  HEEHER
BETABREOCIZAAZEGRERABRERALE AE - £H
fERmG T EHRBEAEREGCII ZA - JHEMEFE TR
WEEE4I N REBEMBE=636 2 BiEMHEALD (KE )
kEGALEABRERE F—HERAS > = F
MK ETTREFO634C - 634D K 634D > UK E=KE
RBEREEMBOEISCRO63SD' - EHABWM LA EH638MH
THRMEREERMERE  HMME FHW643B (K E R HM
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BE - WK X ERO38ABMBMEHZEREHRO644KE I E —
Ao WBAABAToR > HAMHME > EW643AK643C - 1
ZEFHEMRABWXE SR L - WH= @K & feFE ok
Z613WME @ UE/NMMEATFRNAERWMEZER (=8B X
= ZHE) YA - o > &m (FEEK) (RE ) A
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Bl R IFEMFEC Z [ -
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K IEES B L1646 JHESME % 645 ke JH &S 48 Bl L1 646 70 37 %
TEMRENESLEMNE RS - SRS TENEIM%E - I
TETMA BRI E K ER2E - HHBEREL 646K 8 H 5
Bod4sHEWBRIPEL - £ — [ & i 6 f o
HREFAREBO63INIHIMEE 645 - FEBEMFC 635A"
W AR ARABEEOINARE » |
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