1878477
‘IT?D (19)F E RET B E A
/J F (2)%AFRAENEA (ADEERH: TWISTS4TTB

Intellectual

Property (45)/1—}% E . ‘P%R‘@ 114 (2025) #‘ 04 H 01 E

Office

QD¥wF LI - 110107682 Q¥ 8a 0 PRERE 110(2021) %03 A 04 8
(5D)Int. CL. : HO0IL21/306 (2006.01) HI10B99/00 (2023.01)
HOIL21/67 (2006.01)
(30)ME s 1 2020/03/06 £ 62/986,485
(THWEA D 279 B8 %38 (£B) LAM RESEARCH CORPORATION  (US)

(72)3 A % 4248 23 FISCHER, ANDREAS (US) ; E45%& Z44 #.8 ROUTZAHN,
AARONLYNN (US) ; 3r# #c@# M A B4& LILL, THORSTEN BERND
(US) ; Rinsedr & iV #ik VARADARAJAN, SESHASAYEE (IN)

(THRIEEA L5

(56) %% X Bk

TW 201733128A
FEANE CHMER
WiEEA S E AR 228 B A6 #3578

(54) % #4
$8 69 R T & Ak %)
(5=

FBPUT— R FBERRBREN D ETIET AR5 BF B RRAIREAFBRZF
EREAREZZSAREE - U R A s » B U= JALM TR IE » LU Abda b R B4
AR BEUSRARERRRIEAR AN —BREFHRZA/LHE KAiRE @HR -
- EHHF > KAFTEGAERKREEFATHATALERRREGR L] c AFETRAFERR
B2 5 RA T 4o/ 3D NAND E it b 6y F T fask

Molybdenum is etched in a highly controllable manner by performing one or more etch cycles, where
each cycle involves exposing the substrate having a molybdenum layer to an oxygen-containing reactant to
form molybdenum oxide followed by treatment with boron trichloride to convert molybdenum oxide to a
volatile molybdenum oxychloride with subsequent treatment of the substrate with a fluorine-containing
reactant to remove boron oxide that has formed in a previous reaction, from the surface of the substrate. In
some embodiments the method is performed in an absence of plasma and results in a substantially isotropic

etching. The method can be used in a variety of applications in semiconductor processing, such as in wordline
isolation in 3D NAND fabrication.
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Molybdenum is etched in a highly controllable manner by performing one or more etch
cycles, where each cycle involves exposing the substrate having a molybdenum layer
to an oxygen-containing reactant to form molybdenum oxide followed by treatment
with boron trichloride to convert molybdenum oxide to a volatile molybdenum
oxychloride with subsequent treatment of the substrate with a fluorine-containing
reactant to remove boron oxide that has formed in a previous reaction, from the surface
of the substrate. In some embodiments the method is performed in an absence of plasma
and results in a substantially isotropic etching. The method can be used in a variety of
applications in semiconductor processing, such as in wordline isolation in 3D NAND

fabrication.
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