wo 2024/186870 A 1 | A OW 0 KOO OO O

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

3

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
12 September 2024 (12.09.2024)

(10) International Publication Number

WO 2024/186870 A1

WIPO I PCT

(51) International Patent Classification:

HI0B 41/35 (2023.01) HOIL 29/66 (2006.01)
HI10B 41/27 (2023.01) HO1L 29/788 (2006.01)
HI0B 43/35 (2023.01) HOIL 29/792 (2006.01)
HI10B 43/27 (2023.01) HOI1L 29/24 (2006.01)

(21) International Application Number:
PCT/US2024/018623

(22) International Filing Date:
06 March 2024 (06.03.2024)

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

63/488,711 06 March 2023 (06.03.2023) UsS

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

(72) Inventors: TANG, Hao-Ling, 3050 Bowers Avenue, San-
ta Clara, California 95054 (US). KUMAR, Arvind; 3050
Bowers Avenue, Santa Clara, California 95054 (US).
PAKALA, Mahendra; 3050 Bowers Avenue, Santa Clara,
California 95054 (US). WONG, Keith Tatseun; 3050
Bowers Avenue, Santa Clara, California 95054 (US).
HSIAO, Yi-Hsuan; 3050 Bowers Avenue, Santa Clara,
California 95054 (US). YANG, Donggqing; 3050 Bow-
ers Avenue, Santa Clara, California 95054 (US). CON-
RAD, Mark; 3050 Bowers Avenue, Santa Clara, California
95054 (US). SOEDIBYO, Rio; 3050 Bowers Avenue, San-
ta Clara, California 95054 (US). YU, Minrui; 3050 Bowers
Avenue, Santa Clara, California 95054 (US).

Agent: BERGSTROM, James T. et al.; Kilpatrick
Townsend & Stockton LLP, 1100 Peachtree Street NE, Suite
2800, Mailstop: IP Docketing - 22, Atlanta, Georgia 30309
Us).

(74)

(54) Title: CONTACT CONSTRUCTION FOR SEMICONDUCTOR DEVICES WITH LOW-DIMENSIONAL MATERIALS

400
420 424 422
406
* : CITe - 404
402

FIG. 4F

(57) Abstract: Two-dimensional (2D) materials formed in very thin layers improve the operation of semiconductor devices. However,
forming a contact on 2D material tends to damage and penetrate the 2D material. A relatively gentle etch process has been developed
that is very selective to the 2D material and allows vertical holes to be etched down to the 2D material without damaging or penetrating
the 2D material. A low-power deposition process forms a protective liner when performing the metal fill to further prevent damage to
the 2D material when forming the metal contacts in the holes. These processes allow a vertical metal contact to be formed on a planar
2D material or a vertical sidewall contact be formed in a 3D NAND without damaging the 2D material. This increases the contact area,
reduces the contact resistance, and improves the performance of the 2D material in the device.
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