1842751
‘IT?D (1F EFRAFEMEE
/J F (2)%AFRAENEA (ADEERH: TWIS42TS51 B

Intellectual

Property (45)/1—}%5 . ‘P%R‘@ 113 (2024) #‘ 05 H 21 E

Office

(21)# 3% £ 3 1 108136319 Q2)k %8 : FHERE 108(2019) & 10 A 08 B
(5D)Int. CI. : HO01J37/32  (2006.01) C23C16/455 (2006.01)
HOIL21/67 (2006.01) HOIL21/683 (2006.01)
(30)4& %4t © 2018/11/13 £ 16/189,440
(71§ 35 A © A7 JE R MH# AR 45 A R 3] (£ B) APPLIED MATERIALS, INC.  (US)
# B

(72)% A : 2 8% LEE, CHANGHUN (US) : @ik 4 % D WILLWERTH, MICHAEL D.
(US) : 3% % R 4;TN TODOROW, VALENTINN. (US) : & %4 LEE, HEAN
CHEAL (US) ; 4 % % KIM, HUN SANG (US)

(THREA: Z2HE ZRF

(56)%-# UK
TW  201411761A TW  201712144A
TW  201807245A CN  101144153A
US  6050506A US  2014/0224426A1

EEANEB G R
Wi AL E A 17 1A B X% 5 #28 B

(54) % #4
BA ARG G e RIZRIZAEF BoEaksA - R EF ik
5T %

ABEOTRGIABREANRIEARZIZABRA Y, - EHETZ  ABEHETHRBIRE—H4
RIEET > FREBFHREAZREET PORRNBEEA g ey RIBHE - £— BT kB
ToOREBEFOLOBTENR SBFEIRAREBRT T REANNRIEER ; HMBAN - F-HHKHE
MEXENREBEY > EPAhEattEASE6E AV AAE At S4B RILFCERY
LREEES AR Fat  FARIFAMRENRERETINLREIEHRT ' RETR > %
EPREZENARIFAMNEG L ARGAR I ol RYEYHRAEASH  ASHEATH
LEBMPRRIR T G RIEE S -

Embodiments of the present disclosure generally provide an apparatus and methods for processing a
substrate. More particularly, embodiments of the present disclosure provide a processing chamber having
an enhanced processing efficiency at an edge of a substrate disposed in the processing chamber. In one
embodiment, a processing chamber comprises a chamber body defining an interior processing region in a
processing chamber, a showerhead assembly disposed in the processing chamber, wherein the showerhead
assembly has multiple zones with an aperture density higher at an edge zone than at a center zone of the
showerhead assembly, a substrate support assembly disposed in the interior processing region of the
processing chamber, and a focus ring disposed on an edge of the substrate support assembly and
circumscribing the substrate support assembly, wherein the focus ring has a step having a sidewall height

substantially similar to a bottom width.
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Embodiments of the present disclosure generally provide an apparatus and methods for
processing a substrate. More particularly, embodiments of the present disclosure
provide a processing chamber having an enhanced processing efficiency at an edge of a
substrate disposed in the processing chamber. In one embodiment, a processing
chamber comprises a chamber body defining an interior processing region in a
processing chamber, a showerhead assembly disposed in the processing chamber,
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wherein the showerhead assembly has multiple zones with an aperture density higher
at an edge zone than at a center zone of the showerhead assembly, a substrate support
assembly disposed in the interior processing region of the processing chamber, and a
focus ring disposed on an edge of the substrate support assembly and circumscribing
the substrate support assembly, wherein the focus ring has a step having a sidewall
height substantially similar to a bottom width.
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