wo 2023/154255 A1 |00 TR0 0RO OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
17 August 2023 (17.08.2023)

(10) International Publication Number

WO 2023/154255 A1l

WIPO I PCT

(51) International Patent Classification:
GOIB 11/24 (2006.01) GO0IB 11/27 (2006.01)
GOIB 11/25 (2006.01) GO3F 7/20 (2006.01)

(21) International Application Number:
PCT/US2023/012454

(22) International Filing Date:
07 February 2023 (07.02.2023)

English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
63/309,715
17/863,216

14 February 2022 (14.02.2022)
12 July 2022 (12.07.2022)

UsS
UsS

(71) Applicant: KLA CORPORATION [US/US]; One Tech-
nology Drive, Legal Department, Milpitas, California
95035 (US).

Inventors: HILL, Andrew V.; 2112 Los Angeles Avenue,
Berkeley, California 94707 (US). LEVINSKI, Vladimir;
Hermon 9, 23100 Migdal HaEmek (IL). NEGRI, Daria;
Ha'Alon Street 38/1, 36811 Nesher (IL). MANASSEN,
Amnon; 10 Golda Meir Street, 34892 Haifa (IL). VAKNIN,
Yonatan; Eucalyptus 7/3, 2069503 Yoqneam Illit (IL).

Agent: MCANDREWS, Kevin et al.; LEGAL DEPART-
MENT, One Technology Drive, Milpitas, California 95035
(US).

(72)

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, 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,

(54) Title: IMAGING OVERLAY WITH MUTUALLY COHERENT OBLIQUE ILLUMINATION
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FIG.1B

(57) Abstract: An overlay metrology system may include illumination sources configured to generate one or more pairs of mutually
coherent illumination beams and illumination optics to direct the pairs of illumination beams to an overlay target at common altitude
incidence angles and symmetrically opposed azimuthal incidence angles, where the overlay target includes two or more grating struc-
tures distributed along one or more measurement directions. The system may further include imaging optics to image the overlay target
onto detectors when implementing the metrology recipe, where an image of a particular one of the two or more grating structures is
generated exclusively with a single non-zero diffraction order of light from each of the illumination beams within the particular one
of the pairs of illumination beams. The system may further include a controller to determine overlay measurements based on images

of the overlay target.
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