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(57) Abstract: In an exemplary embodiment, a monolithic active solution is configured to generate the fixed spatial beams of a
Butler matrix operation or a Blass matrix operation. The exemplary Butler matrix comprises active RF hybrids and vector genera-
tors, and is designed for broadband performance in an ultra-compact size, which is size independent of the operating frequency.
Furthermore, an exemplary Blass matrix comprises vector generators, active power combiners, and active power splitters. The
Blass matrix is designed for broadband performance in an ultra-compact size, which is size independent of the operating frequen-
cy. Both the exemplary Butler matrix and exemplary Blass matrix may be configured generate steerable beams. Advantages of
both the exemplary Butler matrix and exemplary Blass matrix include that they have neutral or slight positive power gain rather
than high losses, and have ultra broadband range which enables operation over multiple frequency bands.



WO 2010/120760 A3 W00 )00 0T 0 0 A O

(88) Date of publication of the international search report:
13 January 2011




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2010/030868

A. CLASSIFICATION OF SUBJECT MATTER

HO010 3/24(2006.01)i, HO1Q 5/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO1Q 3/24; HO1Q 21/20; GO1S 7/40; HO1Q 3/22; GO1R 29/10; HO4B 1/06; HOIP 5/16; HO1Q 3/26; GO1S 3/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: bulter, blass, hybrid, adaptive, array, beam, generator

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6061553 Al (MATSUCKA, HIDEHIRO et al.) 09 May 2000 1-19
See the abstract; figures 6-8; column 8 line 16 — column 9 line 32; and
claims 1-7
A WO 00-03456 Al (NTT MOBILE COMMUNICATIONS NETWORK, INC. et al.) 20 January 1-19
2000
See the abstract; figures 1-7, 19; page 12 line 19 — page 18 line 3; and
claims 1-4
A WO 00-33419 A1 (RAYTHEON COMPANY) 08 June 2000 1-19

See the abstract; figures 6-7, 12-14; page 9 line 30 — page 10 line 33,
page 17 line 1 — page 19 line 2. and claims 19-25

A JP 2002-057515 A (NIPPON TELEGR & TELEPH CORP <NTT>) 22 February 2002 1-19
See the abstract; figures 8-16,; paragraphs 16-29,; and claims 1-3
A US 5086302 A1 (MILLER, GEORGE M.) 04 February 1992 1-19
See the abstract; figure 3; column 6 line 3 — column 9 line 28; and
claims 1-5
|:| Further documents are listed in the continuation of Box C. IE See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
23 NOVEMBER 2010 (23.11.2010) 26 NOVEMBER 2010 (26.11.2010)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seo- Kim Jeong Seok
gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8481 @
Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2010/030868

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6061553 At 09.05.2000 EP 0852407 A2 08.07.1998
EP 0852407 A3 17.03. 1999
EP 0852407 B1 26.03.2003
JP 03-526196 B2 27.02.2004
JP 10-256821 A 25.09.1998
JP 3526196 B2 10.05.2004

WO 00-03456 A1 20.01.2000 CN 1202590 GO 18.05.2005
CN 1275251 AO 29.11.2000
CN 1555108 A 15.12.2004
CN 1555108 CO 20.08.2008
DE 69930384 D1 11.05.2006
DE 69930384 T2 07.12.2006
DE 69933145 D1 19.10.2006
DE 69933145 T2 19.07.2007
EP 1014485 A1 28.06.2000
EP 1014485 A4 05.06.2002
EP 1014485 B1 15.03.2006
EP 1367670 A1 03.12.2003
EP 1367670 B1 06.09.2006
JP 03-502348 B2 12.12.2003
JP 2003-264418 A 19.09.2003
JP 3502348 B2 02.03.2004
JP WO00—-03456A 1 20.01.2000
US 6624784 B1 23.09.2003

WO 00-33419 At 08.06.2000 AT 314741 T 15.01.2006
AU 2000-21592 A1 19.06.2000
CA 2350618 C 01.04.2008
CA 2350618-A1 08.06.2000
CN 1211887 GO 20.07.2005
CN 1328711 AO 26.12.2001
DE 69929241 D1 02.02.2006
DE 69929241 T2 07.09.2006
DK 113583213 22.05.2006
EP 1135832 At 26.09.2001
EP 1135832 B1 28.12.2005
ES 2255327 T3 16.06.2006
JP 04-362677 B2 28.08.2009
JP 2002-531983 A 24.09.2002
JP 2002-531983 T 24.09.2002
JP 4362677 B2 11.11.2009

JP 2002-057515 A 22.02.2002 None

US 5086302 Al 04.02.1992 None

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report

