wo 2022/020533 A1 | ALK 000 TR 0 0 O

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

(19) World Intellectual Property 3J

Organization
=

International Bureau

(43) International Publication Date
27 January 2022 (27.01.2022)

(10) International Publication Number

WO 2022/020533 A1

WIPO I PCT

(51) International Patent Classification:
HOIL 21/02 (2006.01)

(21) International Application Number:
PCT/US2021/042663

(22) International Filing Date:
21 July 2021 (21.07.2021)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
16/935,385 22 July 2020 (22.07.2020) Us
(71) Applicants: APPLIED MATERIALS, INC. [US/US];
3050 Bowers Avenue, Santa Clara, California 95054 (US).

NATIONAL UNIVERSITY OF SINGAPORE [SG/SG];
21 Lower Kent Ridge Road, Singapore 119077 (SG).

(72) Inventors: BHUYAN, Bhaskar; c/o Applied Materials,
Inc., 3050 Bowers Avenue, Santa Clara, California 95054
(US). SHEN, Zeqing, c/o Applied Materials, Inc., 3050
Bowers Avenue, Santa Clara, California 95054 (US). QI,
Bo; c/o Applied Materials, Inc., 3050 Bowers Avenue, San-
ta Clara, California 95054 (US). MALLICK, Abhijit Ba-
su; c/o Applied Materials, Inc., 3050 Bowers Avenue, Santa
Clara, California 95054 (US). WANG, Xinke; c¢/o National
University of Singapore, 21 Lower Kent Ridge Road, Sin-
gapore 119077 (SG). SALY, Mark; c/o Applied Materials,
Inc., 3050 Bowers Avenue, Santa Clara, California 95054
(US).

(74) Agent: MCCORMICK, Daniel K. et al.; KILPATRICK
TOWNSEND & STOCKTON LLP, 1100 Peachtree Street
NE, Suite 2800, Mailstop: IP Docketing 22, Atlanta, Geor-
gia 30309 (US).

(54) Title: MOLECULAR LAYER DEPOSITION METHOD AND SYSTEM

300 7T

A

f—~—-302

Flow First Precursor into
Substrate Processing Region

!

Remove First Process Effluents from
Substrate Processing Region

304

!

Flow Second Precursor into
Substrate Processing Region

|~—-306

!

Remove Second Process Effluents from
Substrate Processing Region

~——-308

Target Total
Thickness
Achieved?

Anneal Deposited Material

312

FIG. 3

(57) Abstract: Exemplary processing methods may include flowing a first deposition precursor into a substrate processing region to
form a first portion of an initial compound layer. The first deposition precursor may include an aldehyde reactive group. The methods
may include removing a first deposition effluent including the first deposition precursor from the substrate processing region. The
methods may include flowing a second deposition precursor into the substrate processing region. The second deposition precursor may
include an amine reactive group, and the amine reactive group may react with the aldehyde reactive group to form a second portion of the
initial compound layer. The methods may include removing a second deposition effluent including the second deposition precursor from
the substrate processing region. The methods may include annealing the initial compound layer to form an annealed carbon-containing
material on the surface of the substrate.
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