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(54) Title: ANTENNAS FOR HANDHELD ELECTRONIC DEVICES

(57) Abstract: Handheld electronic devices are provided that contain wireless communications circuitry having at least one antenna.
The antenna may have a planar ground element and a planar resonating element. The planar ground element may have a rectangular
& shape that matches a rectangular housing shape for a handheld electronic device. A dielectric-filled slot may be formed in one end
& of the planar ground element. The planar resonating element may be located above the slot. The antenna may be a hybrid antenna
that contains both a slot antenna structure formed from the slot and a planar inverted-F structure formed from the planar resonating
element and the planar ground element. The antenna may be fed using a single transmission line or two transmission lines. With
two transmission lines, one transmission line may be associated with the slot antenna structure and one transmission line may be

associated with the planar inverted-F antenna structure.



WO 2008/086100 A3 |} 000 00000000 001000 A OO

Published: (88) Date of publication of the international search report:
—  with international search report 4 September 2008
—  before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of

amendments



INTERNAﬂONALSEARCHREPORT

International application No

According to international Patent Classification (IPC) or to both national classification and {PC

PCT/US2008/050122
A. LASSIFICATION OF SUBJECT MATTER , ‘
INV. Ql/24 H01Q5/00 H01Q9/04 H01Q13/10 H01Q21/29
H01021/30

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOlQ -

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO EE RELEVANT

Category* | Gitation of document, with indication, where appropriate, of the relevant passages .

Relevant to claim No.

X WO 2005/109567 A (MOLEX INC [US]; ROWELL
: CORBETT RAY [CN]) -
17 November 2005 (2005-11- 17)
the whole document
X EP 1 401 050 A (FILTRONIC LK OY [FI] PULSE
FINLAND OY [FI]) :
24 March 2004 (2004-03-24)
the whole document
X US-2004/017318 Al (ANNABI AYOUB [FR] ET.
AL) 29 January 2004 (2004-01- 29)
the whole document

X WO 2004/001894 A (FRACTUS SA [ES]; GALA
: GALA DAVID [ES]; PUENTE BALIARDA CARLES
[ES]; SO) 31 December 2003 -(2003-12-31)
the whole document

-/

1-30
1-30

1-30

1-30

m Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents :

*A" document defining the general state of the art which is not

considered to be of particutar relevance invention

"T* tater document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*E* earlier document but published on or after the international
filing date .

"L* document which may throw doubts on pnonty clalm(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date bul
_ later than the priority date claimed -

*X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to -
involve an inventive step when the document is taken alone

'Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
m?rr:ts, such combination being obvious to a person skilled
in the an.

*&" document member of the same batent family

Date of the actual completion of the international search

16 June 2008

Date of mailing of the intemational search report

30/06/2008

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Fredj, Aziz

Form PCTASA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2008/050122

.C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT.

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EP 1 351A334 A (HEWLETT PACKARD CO [US])
8 October 2003 (2003-10-08) _
the whole document

1-30

Form PCT/NSA/210 (continuation of second sheet) (ApriLZOOS)




INTERNATIONAL SEARCH REPORT |

Information on patent family members

International application No

| PCT/US2008/050122
Patent document Publication " Patent family Publication
cited in search report date v member(s) - date
WO 2005109567 A -  17-11-2005 CN 1691415 A 02-11-2005
EP 1401050 A 24-03-2004 AT 347182 T 15-12-2006
N 1495966 A 12-05-2004

DE 60309994 T2 20-09-2007
FI 20021668 A 20-03-2004
US 2004058723 Al 25-03-2004

US 2004017318 Al  29-01-2004  NONE |
WO 2004001894 A 31-12-2003 AU 2002319262 Al © 06-01-2004
- BR 0215790 A 01-03-2005
CN 1630962 A 22-06-2005
EP 1516388 Al 23-03-2005
JP 2008531177 T 13-10-2005
US 2005259013 Al 24-11-2005
EP 1351334 A" 08-10-2003 JP 2003318638 A 07-11-2003
| US 2003189525 Al 09-10-2003

Form PCTASA/210 (patent family annex) (April 2005)




	BIBLIOGRAPHY
	SEARCH_REPORT

