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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
12 June 2025 (12.06.2025)

(10) International Publication Number

WO 2025/122404 A1l

WIPO I PCT

(51) International Patent Classification:
HOIL 21/02 (2006.01) HOIL 21/027 (2006.01)

(21) International Application Number:
PCT/US2024/057856

(22) International Filing Date:
27 November 2024 (27.11.2024)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
63/606,034 04 December 2023 (04.12.2023) US
63/684,818 19 August 2024 (19.08.2024) UsS

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

(72) Inventors: SUBRAHMANYAN, Pradeep Kumar; 3050
Bowers Avenue, Santa Clara, California 95054 (US). LEE,
Wonjae;, 3050 Bowers Avenue, Santa Clara, California
95054 (US). SINCLAIR, Frank; 3050 Bowers Avenue,
Santa Clara, California 95054 (US). LISCHER, D. Jeffrey;
3050 Bowers Avenue, Santa Clara, California 95054 (US).

(74) Agent: PORTNOVA, Marina ct al.; LOWENSTEIN
SANDLER LLP, One Lowenstein Drive, Roseland, New
Jersey 07068 (US).

(81) 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, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (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,

(54) Titlee CONTROL OF ANISOTROPIC DEFORMATION WITH DIRECTIONAL STRESS MODULATION FOR DEVICE

MANUFACTURING

272

272

FIG. 2L

wo 20257122404 A1 | AT N0 TR 00O O

(57) Abstract: Disclosed systems and techniques are directed to improvement of semiconductor manufacturing. In one disclosed em-
bodiment, the disclosed techniques include identifying an anisotropic deformation of a substrate, the substrate supporting one or more
deposited films and forming, responsive to the identified anisotropic deformation, a stress-compensation layer (SCL) on the substrate.
The disclosed techniques further include subjecting the SCL to a stress-mitigation beam to induce a directionally-modulated pattern
of stress in the SCL, the directionally-modulated pattern of stress in the SCL causing mitigation of the anisotropic deformation of the
substrate.
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