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Abstract (en)

[origin: WO2019018846A2] Lateral and vertical micro structure enhanced photodetectors and avalanche photodetectors are monolithically integrated
with CMOS/BiCMOS ASICs and can also be integrated with laser devices using fluidic assembly techniques. Photodetectors can be configured in

a vertical PIN arrangement or lateral metal- semiconductor-metal arrangement where electrodes are in an inter-digitated pattern. Microstructures,
such as holes and protrusions, can improve quantum efficiency in silicon, germanium and lll-V materials and can also reduce avalanche voltages for
avalanche photodiodes. Applications include optical communications within and between datacenters, telecommunications, LIDAR, and free space
data communication.

IPC 8 full level

HO1L 31/0236 (2006.01); HOLL 27/144 (2006.01); HO1L 31/0216 (2014.01); HOLL 31/0224 (2006.01); HOLL 31/0232 (2014.01);
HO1L 31/028 (2006.01); HO1L 31/0304 (2006.01); HO1L 31/0352 (2006.01); HOLL 31/105 (2006.01); HO1L 31/107 (2006.01);
HOLL 31/108 (2006.01); HO1L 31/12 (2006.01); HO1L 31/18 (2006.01); HO1S 5/0234 (2021.01); HO1S 5/0237 (2021.01); HO1S 5/183 (2006.01)

CPC (source: EP)

HO1L 31/02161 (2013.01); HO1L 31/022408 (2013.01); HO1L 31/022466 (2013.01); HO1L 31/02363 (2013.01); HO1L 31/028 (2013.01);
HO1L 31/03046 (2013.01); HO1L 31/035281 (2013.01); HO1L 31/105 (2013.01); HO1L 31/107 (2013.01); HO1L 31/1085 (2013.01);
HO1L 31/125 (2013.01); HO1L 31/1812 (2013.01); HO1S 5/02345 (2021.01); HO1S 5/02375 (2021.01); HO1S 5/183 (2013.01)

Citation (search report)

[X1] JP 2007013065 A 20070118 - MATSUSHITA ELECTRIC WORKS LTD

[X1] US 2005145779 A1 20050707 - MOCHIZUKI MASAMITSU [JP], et al

[XI1] CN 103956403 B 20170215

[A] EP 0940854 A2 19990908 - IBM [US]

[A] WO 0103255 A2 20010111 - SCOTT JEFFREY W [US]

[Y] LEVINE ET AL: "1 Gb/s Si high quantum efficiency monolithically integrable [lambda]=0.88 [mu]m detector", APPLIED PHYSICS LETTERS, A P
PUBLISHING LLC, US, vol. 66, no. 22, 29 May 1995 (1995-05-29), pages 2984 - 2986, XP012012915, ISSN: 0003-6951, DOI: 10.1063/1.114251
[Y] GAO YANG ET AL: "Photon-trapping microstructures enable high-speed high-efficiency silicon photodiodes", NATURE PHOTONICS, vol. 11,
no. 5, 3 April 2017 (2017-04-03), UK, pages 301 - 308, XP055785220, ISSN: 1749-4885, Retrieved from the Internet <URL:http://www.nature.com/
articles/nphoton.2017.37> DOI: 10.1038/nphoton.2017.37

See references of WO 2019018846A2


https://worldwide.espacenet.com/patent/search?q=pn%3DEP3656000A4?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP18835833&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031023600&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0027144000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031021600&priorityorder=yes&refresh=page&version=20140101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031022400&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031023200&priorityorder=yes&refresh=page&version=20140101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031028000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031030400&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031035200&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031105000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031107000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031108000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031120000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01L0031180000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01S0005023400&priorityorder=yes&refresh=page&version=20210101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01S0005023700&priorityorder=yes&refresh=page&version=20210101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01S0005183000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/02161
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/022408
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/022466
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/02363
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/028
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/03046
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/035281
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/105
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/107
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/1085
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/125
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01L31/1812
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01S5/02345
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01S5/02375
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01S5/183

Designated contracting state (EPC)
AL ATBE BG CHCY CZDEDKEEES FIFRGB GRHRHU IE IS IT LI LT LU LV MC MK MT NL NO PL PT RO RS SE SI SK SM TR

DOCDB simple family (publication)
WO 2019018846 A2 20190124; WO 2019018846 A3 20190328; CN 111133590 A 20200508; CN 111133590 B 20240611;
EP 3656000 A2 20200527; EP 3656000 A4 20210804; JP 2020537816 A 20201224; JP 7429084 B2 20240207

DOCDB simple family (application)
US 2018043289 W 20180723; CN 201880061391 A 20180723; EP 18835833 A 20180723; JP 2020502957 A 20180723



