202449902
‘IT?D (1Y FERBEFEMER
/J F (2% BA3RNAZ A AD2M%G%K 1 TW 202449902 A

il 4328 PEEER113(2024) 12 A 16 B

Office

Q¥ £k 1 113115931 (22)®% 8 @ FPERE 113(2024) 504 429 8
(51)Int. CL. : HO0IL21/3065(2006.01) HO01L21/3213(2006.01)
HOIL21/32 (2006.01) HO01J37/32  (2006.01)
C23C16/42 (2006.01)
(30)4E 4% 1 2023/05/04 £ 18/312,427
TH¥EA D BHRTANFAMEH A LN E (8 4) TOKYO ELECTRON LIMITED  (JP)
B A

(72)% 8 A © i % # LU, YEN-TIEN (TW) ; % 45 CHANG, SHIHSHENG (US) ; & R
# %7 JOY, NICHOLAS (US)

(THREA:BARF S ART

PHEEREL £ PHRIEALEAH 20 BAH:4 #3578

(54) % #%
12 B AR %) 5 EAOR R a9 4R R A A
%

— AR RIET A Ras AT ER LI WRB FILBEER  FERAENE
WRET S RREABATHRE R HE AR BEIRFAGIBEREEZCEER » &
LEERYZHEH ARG  BRERGBLINEEBFHE—RROGBFEIREZZCSRFNFE TR
U EER > UBRKAREZEZ OSSR E TR WABFLRBER 2 TAEAB LT
MRS IRESR -

A method of processing a substrate that includes: forming a patterned hardmask layer over a conductive
layer to be etched, the conductive layer disposed over a substrate; and patterning the conductive layer using
the patterned hardmask layer as an etch mask, by performing a cyclic plasma etch process to gradually form
arecess in the conductive layer, each cycle of the cyclic plasma etch process including exposing the substrate
to a first plasma including a halogen to etch the conductive layer, and exposing the substrate to a second
plasma including a silicon-containing precursor to deposit a silicon-containing protective layer over a top

surface of the patterned hardmask layer.
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A method of processing a substrate that includes: forming a patterned hardmask layer
over a conductive layer to be etched, the conductive layer disposed over a substrate;
and patterning the conductive layer using the patterned hardmask layer as an etch mask,
by performing a cyclic plasma etch process to gradually form a recess in the conductive
layer, each cycle of the cyclic plasma etch process including exposing the substrate to
a first plasma including a halogen to etch the conductive layer, and exposing the
substrate to a second plasma including a silicon-containing precursor to deposit a

silicon-containing protective layer over a top surface of the patterned hardmask layer.
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