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Abstract (en)
[origin: US2016285165A1] A compact Butler matrix consists a planar multilayer structure comprising N parallel metal plate waveguides PPW,
stacked one on top of the other, two adjacent waveguides PPW comprising a common wall consisting of one of the metal plates. The couplers, the
phase-shifters and the crossover devices of the Butler matrix consist of metasurfaces incorporated in the metal plates. The planar two-dimensional
beam-former can comprise a Butler matrix with waveguides PPW associated with optical lenses incorporated in each waveguide PPW. Alternatively,
the planar two-dimensional beam-former can comprise an upper stage consisting of a Butler matrix with waveguides PPW, and a lower stage
comprising waveguides PPW equipped with incorporated reflectors, the two stages being connected in series.

Abstract (fr)
La matrice de Butler compacte est constituée d'une structure multicouches planaire comportant N guides d'onde à plaques métalliques parallèles
PPW, empilés les uns au-dessus des autres, deux guides d'onde PPW adjacents comportant une paroi commune constituée par l'une des plaques
métalliques. Les coupleurs, les déphaseurs et les dispositifs de croisement de la matrice de Butler sont constitués par des métasurfaces intégrées
dans les plaques métalliques. Le formateur de faisceaux bidimensionnel planaire peut comporter une matrice de Butler à guides d'onde PPW
associée à des lentilles optiques intégrées dans chaque guide d'onde PPW. Alternativement, le formateur de faisceaux bidimensionnel planaire peut
comporter un étage supérieur constitué d'une matrice de Butler à guides d'onde PPW, et un étage inférieur comportant des guides d'onde PPW
équipés de réflecteurs intégrés, les deux étages étant connectés en série.

IPC 8 full level
H01Q 1/28 (2006.01); H01P 1/18 (2006.01); H01P 3/12 (2006.01); H01P 3/20 (2006.01); H01P 5/02 (2006.01); H01P 5/18 (2006.01);
H01Q 3/26 (2006.01); H01Q 3/40 (2006.01); H01Q 15/00 (2006.01); H01Q 15/08 (2006.01); H01Q 15/10 (2006.01); H01Q 15/16 (2006.01);
H01Q 21/06 (2006.01); H01Q 25/00 (2006.01); H04B 7/185 (2006.01)

CPC (source: EP US)
H01P 1/182 (2013.01 - EP US); H01P 3/121 (2013.01 - US); H01P 5/024 (2013.01 - EP US); H01Q 1/288 (2013.01 - EP US);
H01Q 3/40 (2013.01 - EP US); H01Q 15/0073 (2013.01 - EP US); H01Q 15/008 (2013.01 - EP US); H01Q 15/0086 (2013.01 - EP US);
H01Q 15/08 (2013.01 - EP US); H01Q 15/10 (2013.01 - EP US); H01Q 15/16 (2013.01 - EP US); H01Q 19/138 (2013.01 - EP);
H01Q 21/0031 (2013.01 - EP US); H01Q 21/061 (2013.01 - US); H01Q 21/064 (2013.01 - EP US); H01Q 25/008 (2013.01 - EP US)

Citation (applicant)
• US 3170158 A 19650216 - WALTER ROTMAN
• US 5936588 A 19990810 - RAO SUDHAKAR K [US], et al
• FR 2944153 A1 20101008 - UNIV RENNES [FR], et al
• FR 2986377 A1 20130802 - THALES SA [FR], et al

Citation (search report)
• [A] US 2011148727 A1 20110623 - CHANG RONG-YUAN [TW], et al
• [A] US 2013181880 A1 20130718 - SHEN LIN-PING [CA], et al
• [A] US 5812089 A 19980922 - LOCKE JOHN WESLEY [US]
• [A] JP 2004266521 A 20040924 - NTT DOCOMO INC, et al
• [A] US 2013076565 A1 20130328 - LEE HONGYEOL [KR], et al
• [XI] YU JIAN CHENG ET AL: "MINIATURIZED MULTILAYER FOLDED SUBSTRATE INTEGRATED WAVEGUIDE BUTLER MATRIX", PROGRESS

IN ELECTROMAGNETICS RESEARCH C, vol. 21, 12 April 2011 (2011-04-12), pages 45 - 58, XP055238662, DOI: 10.2528/PIERC11020502
• [A] REMEZ J ET AL: "Compact Designs of Waveguide Butler Matrices", IEEE ANTENNAS AND WIRELESS PROPAGATION LETTERS,

IEEE, PISCATAWAY, NJ, US, vol. 5, no. 1, 1 December 2006 (2006-12-01), pages 27 - 31, XP011148791, ISSN: 1536-1225, DOI: 10.1109/
LAWP.2005.863615

• [A] ALESSANDRI F ET AL: "Rigorous and efficient fabrication-oriented CAD and optimization of complex waveguide networks", MICROWAVE
SYMPOSIUM DIGEST, 1997., IEEE MTT-S INTERNATIONAL DENVER, CO, USA 8-13 JUNE 1997, NEW YORK, NY, USA,IEEE, US, 8 June 1997
(1997-06-08), pages 1013, XP032379882, ISBN: 978-0-7803-3814-2, DOI: 10.1109/MWSYM.1997.602973

• [A] ROTMAN W: "Wide-angle scanning with microwave double-layer pillboxes", IRE TRANSACTIONS ON ANTENNAS AND PROPAGATION, IEEE,
USA, vol. 10, no. 1, 1 January 1958 (1958-01-01), pages 96 - 105, XP011220509, ISSN: 0096-1973

• [A] KANEDA T ET AL: "2D BEAM SCANNING PLANAR ANTENNA ARRAY USING COMPOSITE RIGHT/LEFT-HANDED LEAKY WAVE
ANTENNAS", IEICE TRANSACTIONS ON ELECTRONICS, INSTITUTE OF ELECTRONICS, TOKYO, JP, vol. E89C, no. 12, 1 December 2006
(2006-12-01), pages 1904 - 1911, XP001541484, ISSN: 0916-8524, DOI: 10.1093/IETELE/E89-C.12.1904

Cited by
FR3082362A1; WO2019238643A1

Designated contracting state (EPC)
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL PT RO RS SE SI SK SM TR

Designated extension state (EPC)
BA ME

DOCDB simple family (publication)

https://worldwide.espacenet.com/patent/search?q=pn%3DEP3073569A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP16161459&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0001280000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01P0001180000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01P0003120000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01P0003200000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01P0005020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01P0005180000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0003260000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0003400000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0015000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0015080000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0015100000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0015160000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0021060000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01Q0025000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H04B0007185000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01P1/182
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01P3/121
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01P5/024
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q1/288
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q3/40
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q15/0073
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q15/008
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q15/0086
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q15/08
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q15/10
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q15/16
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q19/138
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q21/0031
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q21/061
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q21/064
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01Q25/008


EP 3073569 A1 20160928; EP 3073569 B1 20200520; FR 3034262 A1 20160930; FR 3034262 B1 20180601; US 2016285165 A1 20160929;
US 9887458 B2 20180206

DOCDB simple family (application)
EP 16161459 A 20160321; FR 1500565 A 20150323; US 201615076244 A 20160321


