202109664

V (12)% B39 %’Q} Bﬂ j& (1) B 435 © TW 202109664 A
Propory 43)AFB : THEERE 110(2021) 403 A 01 B

Office

Q1) F £ 109115185 22)¥F %8 @ FERER 109 (2020) £ 05 A 07
(51)Int. CI. : HO01L21/3065(2006.01) HO1L23/42 (2006.01)
(30)E %42 : 2019/08/23 £ H 62/891,115
(THHEFA BHEFTBRAFLIES A B3] (B AR) TOKYO ELECTRON LIMITED  (JP)
H A&

(72)3BA A - {7k K #8 ITO, DAISUKE (US) ; @ # &k KAL, SUBHADEEP (IN) ; A
Ap % IRIE, SHINJI (JP) ; =878 X4 MOSDEN, AELAN (US)

(THREA:BRFE ARS

PHERELE 2 PHEAWEBEH 228 BT #* 38 B

(54) 4 3%
HRENRB BN E T BEA TREEFMNN MG & IEE L2
(57)4% &

AT e R4 — FE 4R B 2 JEE R AR L] (940 FAB R/ R 3% E RARZDF & > R¥nd
Atk AT AR EN - ARET PR AR ZBEREA 45— S8R R E D —3EI1
MR EZIIBEMHAE - BhBEZEAREEEZLS— 2R ARG TIERIETY » 8L 584 R E M
EIEMER L] ARSI - £—FHAT >  ZERARLE—AARLE -  £A—FHBA T 0 FA2HKM
W BBk B bttt R o E— B ¥ 0 IR 05485 ~ 584 ~ 25 R b4 ~ B AL
My~ B 88~ B~ B R At R 348 B AL o STHIE AR R 2 JEE IR M AR L] T AR b P & ) 4o R
B2 eI 5 HRPUT -

Embodiments provide a non-plasma etch, such as a gas-phase and/or remote plasma etch, of titanium-

containing material layers with tunable selectivity to other material layers. A substrate 1s received within a
process chamber, and the substrate has exposed material layers including a titanium-containing material
layer and at least one additional material layer. The additional material layer 1s selectively etched with respect
to the titanium-containing material layer by exposing the substrate to a controlled environment including a
halogen-containing gas. For one embodiment, the halogen-containing gas includes a fluorine-based gas. For
one embodiment, the titanium-containing material layer 1s a titanium or a titanium nitride matenal layer.
For one embodiment, the additional material layer includes tungsten, tungsten oxide, hatnium oxide, silicon
oxide, silicon-germanium, silicon, silicon nitride, and/or aluminum oxide. A non-selective etch with respect
to the titanium-containing material layer can be performed by modulating the process parameters such as

temperature.
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Embodiments provide a non-plasma etch, such as a gas-phase and/or remote plasma

etch, of titanium-containing material layers with tunable selectivity to other material

layers. A substrate 1s received within a process chamber, and the substrate has

exposed material layers including a titanium-containing material layer and at least
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one additional matenal layer. The additional matenal layer 1s selectively etched with
respect to the titanium-containing material layer by exposing the substrate to a
controlled environment including a halogen-containing gas. For one embodiment,
the halogen-containing gas includes a tluorine-based gas. For one embodiment, the
titanium-containing material layer 1s a titanium or a titanium nitride material layer.
For one embodiment, the additional material layer includes tungsten, tungsten oxide,
hatnium oxide, silicon oxide, silicon-germanium, silicon, silicon nitride, and/or
aluminum oxide. A non-selective etch with respect to the titantum-containing
material layer can be pertormed by modulating the process parameters such as

temperature.
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