wo 20257183823 A1 | ALK 00 TR0 OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
04 September 2025 (04.09.2025)

(10) International Publication Number

WO 2025/183823 A1

WIPO I PCT

G1n

@n

(22)

@5
(26)
(30)

Q)]

(72)

International Patent Classification:
HOIL 21/20 (2006.01) HO1L 21/02 (2006.01)

International Application Number:
PCT/US2025/012582

International Filing Date:
22 January 2025 (22.01.2025)

Filing Language: English

Publication Language: English

Priority Data:
18/590,572 28 February 2024 (28.02.2024) US

Applicant: APPLIED MATERIALS, INC. [US/US];
3050 Bowers Avenue, Santa Clara, California 95054 (US).

Inventors: PHAM, Susan; c/o Applied Materials, Inc.,
Law Dept., M/S 1269, 3050 Bowers Avenue, Santa Clara,
California 95054 (US). JAMPANA, Balakrishnam R.; c/o
Applied Materials, Inc., Law Dept., M/S 1269, 3050 Bow-
ers Avenue, Santa Clara, California 95054 (US). GUPTA,
Naman; c/o Applied Materials, Inc., Law Dept., M/S 1269,
3050 Bowers Avenue, Santa Clara, California 95054 (US).
KOBASHI, Kazuyoshi; c/o Applied Materials, Inc., Law
Dept., M/S 1269, 3050 Bowers Avenue, Santa Clara, Cali-
fornia 95054 (US). SHEN, Kuan Chien; c/o Applied Ma-

(74)

81

terials, Inc., Law Dept., M/S 1269, 3050 Bowers Avenue,
Santa Clara, California 95054 (US). ISHII, Masato; c/o
Applied Materials, Inc., Law Dept., M/S 1269, 3050 Bow-
ers Avenue, Santa Clara, California 95054 (US). CHAOQO,
Chen-Yao; c/o Applied Materials, Inc., Law Dept., M/S
1269, 3050 Bowers Avenue, Santa Clara, California 95054
(US). HU, Ryan Sungbin; c/o Applied Materials, Inc., Law
Dept., M/S 1269, 3050 Bowers Avenue, Santa Clara, Cali-
fornia 95054 (US).

Agent: PATTERSON, B. Todd et al., PATTERSON +
SHERIDAN LLP, 24 Greenway Plaza, Suite 1600, Hous-
ton, Texas 77046 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR,HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, K G,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS,RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UY, UZ, VC, VN,
WS, ZA, ZM, ZW.

(54) Title: LOW TEMPERATURE ATMOSPHERIC EPITAXIAL PROCESS

(57) Abstract: A method of epitaxial deposition is disclosed. The method

507
508 (508
507~ o7
s 507/,
FIG. 5

includes plasma pre-cleaning a substrate having openings with an aspect
ratio of greater than 5:1. The plasma pre-cleaning is performed at pre-clean
pressure of less than 5 Torr. The method also includes, after the plasma pre-
cleaning, depositing a material in the openings using epitaxial deposition at
a deposition pressure of about 700 Torr to about 800 Torr. In another em-
bodiment, a method of gap filling using epitaxial deposition includes pat-
terning a substrate with openings having an aspect ratio of 5:1. The method
also includes plasma pre-cleaning the substrate, the plasma pre-cleaning
being performed at a pre- clean pressure of about 1 Torr to about 5 Torr. The
method also includes, after the plasma pre-cleaning, depositing a gap fill
material in the openings using epitaxial deposition at a deposition pressure
of about 700 Torr to about 800 Torr.

[Continued on next page]



WO 2025/18382.3 A1 | [} 1INV DK 00000000 T

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



