wo 20257155893 A1 | AT O0 0 TR0 O OO O

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
24 July 2025 (24.07.2025)

(10) International Publication Number

WO 2025/155893 A1

WIPO I PCT

(51) International Patent Classification:
GO02B 6/00 (2006.01) GO2B 27/01 (2006.01)
GO2B 5/18 (2006.01)

(21) International Application Number:
PCT/US2025/012157

(22) International Filing Date:
17 January 2025 (17.01.2025)

English
English

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

(30) Priority Data:

63/622,636 19 January 2024 (19.01.2024) UsS

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

(72) Inventors: WANG, Evan; c/o Applied Materials, Inc., Law
Dept., M/s 1269, 3050 Bowers Avenue, Santa Clara, Cali-

74

81

fornia 95054 (US). BHARGAVA, Samarth; c/o Applied
Materials, Inc., Law Dept., M/S 1269, 3050 Bowers Av-
enue, Santa Clara, California 95054 (US). LORENZOQ, Si-
mon; c¢/o0 Applied Materials, Inc., Law Dept., M/S 1269,
3050 Bowers Avenue, Santa Clara, California 95054 (US).
MESSER, Kevin; c/o Applied Materials, Inc., Law Dept.,
MS/1269, 3050 Bowers Avenue, Santa Clara, California
95054 (US). SELL, David Alexander; c/o Applied Materi-
als, Inc., Law Dept., M/S 1269; 3050 Bowers Avenue, San-
ta Clara, California 95054 (US).

Agent: PATTERSON, B. Todd et al.; 24 Greenway Plaza,
Suite 1600, Houston, 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,

(54) Title: MULTI-MATERIAL GRATINGS WITH INCREASED TRANSMISSION AND REDUCED REFLECTION

.

2]

FIG. 2A

(57) Abstract: Embodiments of the disclosure provided herein generally relate to augmented reality displays. More specifically, the
disclosure relates to gratings of waveguide combiners for augmented reality displays. The waveguide combiner includes a substrate
having a substrate refractive index, and a grating having a plurality of grating structures. Each grating structure of the plurality of grating
structures includes a multi-material layer stack. The multi-material layer stack has a first layer disposed over a surface of the substrate,
where the first layer has a first refractive index. A second layer is disposed on the first layer having a second refractive index less than the
first refractive index. A third layer is disposed on the second layer having a third refractive index less than the second refractive index.
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