wo 20217101450 A 1 | AI] 0000 TR0 OO O

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

(19) World Intellectual Property 3J

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2021/101450 A1

27 May 2021 (27.05.2021) WIPOIPCT
(51) International Patent Classification: (71) Applicant: AGENCY FOR SCIENCE, TECHNOLO-
B82Y 20/00 (2011.01) GO02B 13/18 (2006.01) GY AND RESEARCH [SG/SG]; 1 Fusionopolis Way,
GO2B 3/02 (2006.01) B23K 26/364 (2014.01) #20-10 Connexis North Tower, Singapore 138632 (SG).
GO02B 1/00 (2006.01)

(72)
(21) International Application Number:
PCT/SG2020/050679

(22) International Filing Date:
20 November 2020 (20.11.2020)

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

(30) Priority Data:
10201911028R 22 November 2019 (22.11.2019) SG

Inventors: TENG, Jinghua; c/o Institute of Materials Re-
search and Engineering, 2 Fusionopolis Way, #08-03, Inno-
vis, Singapore 138634 (SG). WANG, Xin Cai; c/o Singa-
pore Institute of Manufacturing Technology, 2 Fusionopo-
lis Way, #08-04, Innovis, Singapore 138634 (SG). TANG,
Xiaosong Eric; c/o Institute of Materials Research and En-
gineering, 2 Fusionopolis Way, #08-03, Innovis, Singapore
138634 (SG). LIM, Guang Hui Paul; c/o Singapore In-
stitute of Manufacturing Technology, 2 Fusionopolis Way,
#08-04, Innovis, Singapore 138634 (SG). DENG, Jie; c/o
Institute of Materials Research and Engineering, 2 Fusio-
nopolis Way, #08-03, Innovis, Singapore 138634 (SG). YE,
Kai Dong; c/o Singapore Institute of Manufacturing Tech-
nology, 2 Fusionopolis Way, #08-04, Innovis, Singapore

(54) Title: SUB-MM FLAT LENS FABRICATION

FIG. 8

1
162 - @

(57) Abstract: A method of fabricating an optical lens disclosed herein includes forming a layer of a flat lens structure on a front surface
of a substrate, depositing a protective metal layer on the layer of the flat lens structure and on a back surface of the substrate, wherein the
protective layer includes chromium, gold, titanium, or nickel, wherein the back surface is located opposite to and away from the front
surface having the layer of the flat lens structure, irradiating the protective metal layer at the front surface with a laser to form a channel
(i) through the protective metal layer, (ii) through the layer of the flat lens structure and (iii) in the substrate, removing the protective
metal layer at the front surface and the back surface of the substrate, and separating the layer of the flat lens structure from the substrate to
obtain the optical lens, wherein the channel has a depth defined by a thickness of the substrate remaining at the channel after irradiating
the protective metal layer at the front surface with the laser. The optical lens fabricated from the method is also disclosed herein.
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