wo 2022026257 A1 | ALK O0 0 TR 00 O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
03 February 2022 (03.02.2022)

(10) International Publication Number

WO 2022/026257 A1

WIPO I PCT

(51) International Patent Classification:

HOIL 21/033 (2006.01) HOIL 21/311 (2006.01)
C23C 16/505 (2006.01) HOIL 21/02 (2006.01)
C23C 16/26 (2006.01) HOIL 21/3115 (2006.01)
C23C 16/56 (2006.01)

(21) International Application Number:
PCT/US2021/042466

(22) International Filing Date:
21 July 2021 (21.07.2021)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

16/939,316 27 July 2020 (27.07.2020) UsS
(71) Applicant: APPLIED MATERIALS, INC. [US/US],

3050 Bowers Avenue, Santa Clara, California 95054 (US).

Inventors: PRASAD, Rajesh; c/o Applied Materials, Inc.,
Law Dept., M/S 1269, 3050 Bowers Avenue, Santa Clara,
California 95054 (US). BOBEK, Sarah; c/o Applied Ma-
terials, Inc., Law Dept., M/S 1269, 3050 Bowers Avenue,
Santa Clara, California 95054 (US). KULSHRESHTHA,
Prashant Kumar; c/o Applied Materials, Inc., Law Dept.,
M/S 1269, 3050 Bowers Avenue, Santa Clara, California

(72)

95054 (US). LEE, Kwangduk Douglas; c/o Applied Ma-
terials, Inc., Law Dept., M/S 1269, 3050 Bowers Avenue,
Santa Clara, California 95054 (US). WHITESELL, Har-
ry, c/o Applied Materials, Inc., Law Dept., M/S 1269,
3050 Bowers Avenue, Santa Clara, California 95054 (US).
OSHIO, Hidetaka, c/o Applied Materials, Inc., Law Dept.,
M/S 1269, 3050 Bowers Avenue, Santa Clara, California
95054 (US). LEE, Dong Hyung; c/o Applied Materials,
Inc., Law Dept., M/S 1269, 3050 Bowers Avenue, San-
ta Clara, California 95054 (US). RAJ MITTAL, Deven
Matthew; c/o Applied Materials, Inc., Law Dept., M/S
1269, 3050 Bowers Avenue, Santa Clara, California 95054
(US). FALK, Scott; c/o Applied Materials, Inc., Law Dept.,
M/S 1269, 3050 Bowers Avenue, Santa Clara, California
95054 (US). CHAVVA, Venkataramana R.; c/o Applied
Materials, Inc., Law Dept., M/S 1269, 3050 Bowers Av-
enue, Santa Clara, California 95054 (US).

Agent: DOUGHERTY, Chad M. et al.; PATTERSON +
SHERIDAN LLP, 24 Greenway Plaza, Suite 1600, Hous-
ton, Texas 77046 (US).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(54) Title: HIGHLY ETCH SELECTIVE AMORPHOUS CARBON FILM

600~
™ FIG. 6

] PROVIDE FILM STACK }\/610
!

] DEPOSIT AMORPHOUS CARBON FILM ON FILM STACK I»VGZO
!

FORM PATTERNED PHOTORESIST ON
AMORPHOUS CARBON FILM

] PATTERN AMORPHOUS CARBON FILM

i~ 630

i\, 640
] REMOVE PHOTORESIST

ifv 650
l

{ IMPLANT CARBON INTC AMORPHOUS CARBON FILM E’\J 680

]
}\, 570

1 ETCH UNDERLYING FILM
. 680

i
REMOVE PATTERNED DOPED AMORPHOUS
CARBON FILM
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into the amorphous carbon film in a second processing region. The
implant species, energy, dose & temperature in some combination
may be used to enhance the hardmask hardness. The method fur-
ther includes patterning the doped amorphous carbon film. The
method further includes etching the underlayer.
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