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A mobile terminal having a local wireless communication
module combined with an antenna is disclosed that eliminates
the inconvenience of carrying a data cable for connecting of a
mobile terminal to a computer and enabling easy connection
of the mobile terminal to a computer whenever necessary. A
local wireless communication module combined with an
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RF communication antenna when joined to a USB socket of
the mobile terminal or as a local wireless communication
module for executing local wireless communication between
the mobile terminal and a computer when detached from the
mobile terminal and joined to a USB socket of the computer.
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57 ABSTRACT

An antenna and an antenna set are provided. The antenna is
composed of a horseshoe sheet member and two rectangular
sheet members. The horseshoe sheet member and the two
rectangular sheet members are all made of a metal material.
The antenna is made of a metal material, such as tinplate, and
the antenna is adapted for receiving or emitting wireless
signals of vertical polarization and horizontal polarization.
The antenna set includes three antennae as above disposed on
a substrate. The antenna set is adapted for polarization diver-
sity, pattern diversity, and space diversity. Comparing with
the conventional antenna and antenna set, the antenna and the
antenna set according to the present invention have lower
costs and lower heights, and can be designed as embedded
antennae or hidden antennae.
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An antenna carrier (10) with an antenna (14) for electromag-
netic radiation to be fastened to a wall (1) of a container
composed of steel plate and having ventilation openings (5)
which are covered on the exterior side of the container wall
(1) by a cover (3) which protects against sprayed water, and
which forms a cavity (6) in front of the ventilation openings
(5), in which the cover (3) is composed of plastic, the antenna
(14) projects through a ventilation opening (5) into the cavity
(6) formed by the cover, the antenna carrier (10) is fastened on
the interior side (9) of the container wall (1), and the antenna
carrier (10) is the ground reference surface of the antenna (14)
and is constructed as a magnetizable metal plate (11).

15 Claims, 2 Drawing Sheets

4

Ll

v

Acrobat {4



US007956815B2

a2 United States Patent (10) Patent No.: US 7,956,815 B2
Ohira et al. 45) Date of Patent: Jun. 7,2011
(54) LOW-PROFILE ANTENNA STRUCTURE 6,606,057 B2 82003 Chiang et al.
6,864,852 B2 3/2005 Chiang et al.
(75) Inventors: Masataka Ohira, Soraku-gun (JP); 2’32‘;’3;@ g‘; fggg; Sﬂle?g ctal.
Wugiong Luo, Soraku-gun (JP); 7,068,234 B2*  6/2006 Sievenpiper ............ 343/745
Makoto Taroumaru, Soraku-gun (JP); 7,142,162 B2  11/2006 Taromaru et al.
+ - . 7,683,839 B2* 3/2010 Ollikainen et al. ........... 343/702
g:.lane l\Sdll.lra,SSOI;lal‘(ku sun g‘LP).’ 2006/0022889 Al* 2/2006 Chiangetal. . 343/833
igeru Saito, Soraku-gun (JP); 2006/0269022 Al* 112006 Lietal. ... 375/347
Masazumi Ueba, Soraku-gun (JP); 2007/0268195 Al* 11/2007 Zarnowitz etal. ............ 343/872
Takashi Ohira, Soraku-gun (JP
gun (IP) FOREIGN PATENT DOCUMENTS
(73) Assignee: Advanced Telecommunications Jp 2002-118414 4/2002
Research Institute International, Kyoto P 2005-252406 9/2005
(JP) Jp 2005-278127 10/2005
OTHER PUBLICATIONS
(*) Notice: Subject to any disclaimer, the term of this . .
patent is extended or adjusted under 35 Esser/;nDt cetal, C‘:in;)pad reatc.tlve;y r.ect(;nflig;u ra:if.: mullns-pon anten-
nas, ennas an ropagation >S0cCI€ nternationa ymposium,
U.S.C. 154(b) by 633 days. IEEE, 2006, pp. 2309-2312.*
Nakano, H. et al., “A Small Steerable-Beam Antenna”, International
(21)  Appl. No.: 11/969,762 Symposium on Antennas and Propagation 2006, pp. 1-4.
(22) Filed: Jan. 4, 2008 (Continued)
(65) Prior Publication Data Primary Examiner — Jacob’Y Choi
US 2010/0045553 Al Feb. 25, 2010 Assistant Examiner — Darleen J Stockley
(30) Foreign Application Priority Data 67 ABSTRACT
A low-profile antenna structure can control its directivity with
Jan. 12,2007 (JP) oo 2007-005077  great flexibility. Excited elements 11 and 12 are symmetri-
cally arranged on a y-axis, whereas parasitic elements 13 and
(51) Int.CL 14 are symmetrically arranged on an x-axis, with respect to an
H01Q 9/04 (2006.01) origin. The excited elements, as well as the parasitic elements,
Ho1Q 9/00 (2006.01) each have an inverted-F antenna structure and are a distance
(52) US.CL .. 343/730; 343/700 MS; 343/702  of A/4 apart from each other. Feed circuits 21 and 22 are
(58) Field of Classification Search ................ 343/730, respectively connected to and feed signals to the excited
343/702, 700 MS elements 11 and 12, such that phases of the signals to be fed
See application file for complete search history. are different from each other by a desired degree. Variable
reactors 23 and 24 (i) are respectively connected to the para-
(56) References Cited sitic elements 13 and 14, and (ii) in accordance with reactance
values thereof, can each change an electrical length of the
U.S. PATENT DOCUMENTS corresponding one of the parasitic elements.
6,337,668 Bl 1/2002 Ito et al.
6,407,719 Bl 6/2002 Ohira et al. 10 Claims, 30 Drawing Sheets

< i

Acrobat {4



a2 United States Patent
Goldberger

US007961148B2

(10) Patent No.: US 7,961,148 B2
45) Date of Patent: Jun. 14, 2011

(54) HYBRID CIRCUIT WITH AN INTEGRAL
ANTENNA

(76) Inventor: Haim Goldberger, Modi’in (IL)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 860 days.

(21) Appl. No.: 11/693,056

(22) Filed: Mar. 29, 2007

(65) Prior Publication Data
US 2007/0200768 A1l Aug. 30, 2007

(30) Foreign Application Priority Data
Feb. 26,2006  (IL) .coovvvrvviiincriiciiiiinnne 173941
(51) Imt.Cl
H01Q 1/38 (2006.01)
(52) US.CL .......... 343/700 MS; 343/720; 343/730;
343/906
(58) Field of Classification Search ........................ None
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
4,812,855 A * 3/1989 Coeetal. ..cccccevrvennnn. 343/818
4924236 A * 5/1990 Schussetal. ... 343/700 MS
5,202,752 A 4/1993 Honjo
5,300,936 A 4/1994 Izadian
5,448,249 A 9/1995 Kushihi et al.
5,903,239 A 5/1999 Takahashi
6,239,752 B1* 5/2001 Blanchard ..................... 343/702
6,693,593 Bl 2/2004 Burgess
6,828,556 B2* 12/2004 Pobanzetal. ............ 250/336.1

6,842,144 B2 1/2005 Guo et al.

7,088,964 B2 8/2006 O

7,126,541 B2  10/2006 Mohamadi

7,126,542 B2 10/2006 Mohamadi

7,126,554 B2 10/2006 Mohamadi
2001/0052645 Al 12/2001 Op’t Eynde et al.
2003/0122079 Al* 7/2003 Pobanzetal. ... 343/700 MS
2003/0169207 Al 9/2003 Beigel
2004/0100404 Al 5/2004 Hung
2004/0217472 Al 11/2004 Aisenbrey
2005/0003199 Al 1/2005 Takaya
2005/0167797 Al 8/2005 Bong
2005/0242997 Al  11/2005 Dunn et al.
2005/0285794 Al* 12/2005 Tangetal. ... 343/700 MS
2006/0017572 Al 1/2006 Kiode
2006/0049995 Al 3/2006 Imaoka et al.
2006/0158378 Al 7/2006 Pons et al.
2006/0202312 Al*  9/2006 Iijima et al. ..
2006/0250298 Al* 11/2006 Nakazawa et al.
2006/0256018 Al  11/2006 Castany et al.

FOREIGN PATENT DOCUMENTS

257/664
... 342/70

EP 0-556-941 8/1993
WO WO 2005027260 3/2005
WO WO 2005/041352 5/2005
WO WO 2006019587 2/2006
WO WO 2006051887 5/2006
WO WO 2006078065 7/2006
WO WO 2006028195 3/2008

* cited by examiner
Primary Examiner — Trinh V Dinh

57 ABSTRACT

A circuit with an integral antenna, including a hybrid circuit
on a substrate, a patch antenna that is adapted to be positioned
atapre-selected distance above the hybrid circuit and coupled
to the hybrid circuit to form a single physical unit, a feeder
that electronically connects between the hybrid circuit and
the patch antenna.

20 Claims, 4 Drawing Sheets

m-..

e
= ol

Acrobat {4



a2 United States Patent

US007961149B2

(10) Patent No.: US 7,961,149 B2

Tsai 45) Date of Patent: *Jun. 14, 2011
(54) ANTENNA STRUCTURE (51) Int.CL
HOIQ 1/38 (2006.01)
(75) Inventor: Hsiao-Ming Tsai, Taipei (TW) HO0IQ 1724 (2006.01)
HO0IQ 1/48 (2006.01)
(73)  Assignee: ASUSTek Computer Inc., Taipei (TW) (52) US.CL ............. 343/700 MS; 343/702; 343/846
N . . L . (58) Field of Classification Search ........... 343/700 MS,
(*) Notice: Subject. to any dlsclalmer,. the term of this 343/702, 846, 850, 873
patent is extended or adjusted under 35 See application file for complete search history.
U.S.C. 154(b) by 0 days.
(56) References Cited
This patent is subject to a terminal dis-
claimer. U.S. PATENT DOCUMENTS
6,853,335 B1* 2/2005 Yeh ....cccccooviiiinns 343/700 MS
(21) Appl. No.: 12/834,812 6,956,530 B2* 10/2005 Kadambietal. ............. 343/702
7,259,720 B2*  8/2007 Ryu ... . 343/700 MS
7,541,980 B2*  6/2009 Shih .......ccccennnn. 343/700 MS
(22) Filed: Jul. 12, 2010 * cited by examiner
Primary Examiner — Shih-Chao Chen
(65) Prior Publication Data (57) ABSTRACT
US 2010/0277391 Al Nov. 4, 2010 An antenna structure includes a circuit board with a ground
surface and a printed antenna. The printed antenna includes a
Related U.S. Application Data signal feed-in portion, a first radiating unit connected to the
. . X . . signal feed-in portion and a second radiating unit connected
(63)  Continuation of application No. 12/183,014, filed on to the first radiating unit. The first radiating unit includes a
Jul. 30, 2008, now Pat. No. 7,773,036. first printed thickness, and the second radiating unit includes
. R .. a second printed thickness. At least part of the second printed
(30) Foreign Application Priority Data thickness is larger than the first printed thickness.
Aug. 24,2007  (TW) i 96131466 A 16 Claims, 3 Drawing Sheets

100
\

< i

Acrobat {4



a2 United States Patent
Kyou et al.

US007961150B2

US 7,961,150 B2
Jun. 14, 2011

10) Patent No.:
45) Date of Patent:

(54) PORTABLE TERMINAL APPARATUS WITH
TV FUNCTION AND TV ANTENNA WITH
FUNCTION AS INPUT PEN

(75) Inventors: Gai Kyou, Tokyo (JP); Chitoshi

Aramaki, Tokyo (JP); Hideki Terauchi,
Tokyo (JP); Yoshiki Miyazawa, Tokyo
(P

(73)

*)

Assignee: NEC Corporation, Tokyo (JP)

Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 70 days.

@1
(22)

Appl. No.: 12/412,782
Filed: Mar. 27,2009

Prior Publication Data

US 2009/0184884 A1 Jul. 23, 2009

(65)

Related U.S. Application Data

Division of application No. 11/261,592, filed on Oct.
31, 2005, now Pat. No. 7,541,987.

(62)

(30) Foreign Application Priority Data

Nov. 1, 2004
(D

(52)
(58)

[0 Y 2004-318615

Int. Cl.

H01Q 1/24 (2006.01)

US.CL . 343/702; 343/901; 345/179

Field of Classification Search ................. 343/702,
343/901; 345/179

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,889,512 A 3/1999 Moller et al.
5,973,677 A * 10/1999 Gibbons ... 345/179
6,104,350 A 8/2000 Ngetal.

14b

6,262,684 B1* 7/2001 Stewart et al. .. 343/702
6,275,193 B1* 82001 Nilsenetal. .. 343/702
6,353,414 B1* 3/2002 Jonesetal. .. 343/702
6,424,369 Bl 7/2002  Adair et al.
6,573,868 B2* 6/2003 Johnsonetal. ... .. 343/702
7,158,085 B2* 1/2007 Shinetal. ... 343/702
7,541,987 B2* 6/2009 Kyouetal. ... .. 343/702
2002/0067408 Al 6/2002  Adair et al.
2003/0192950 Al  10/2003 Muterspaugh
FOREIGN PATENT DOCUMENTS
EP 0784353 Al 7/1997
Jp 7-336759 A 12/1995
Jp 10-307643 A 11/1998
IP 11-284419 A 10/1999
WO 2004/051797 Al 6/2004

* cited by examiner

Primary Examiner — Tho G Phan
(74) Attorney, Agent, or Firm — Sughrue Mion, PLLC

57 ABSTRACT

A portable terminal apparatus with TV function and a TV
antenna with function as an input pen, in which the TV
antenna is integrated with the input pen for the touch panel
while ensuring sufficient sensitivity so that the internal space
of the apparatus is effectively utilized, thus rendering the
apparatus smaller and lighter. In the case of using a TV
antenna with function as an input pen as an input pen, a
mounting operation portion is pushed in a longitudinal direc-
tion with a fingertip for pushing it into the apparatus. Thereby,
the hold state of the apparatus is released by a function of a
latch switch, and the TV antenna with function as an input pen
is pushed out to be pulled out of the apparatus. That is, the
cellular phone has a configuration in which the TV antenna
with function as an input pen cannot be pushed to be detached
from the apparatus unless the user contracts a multistage
antenna section and houses it completely in a pen body.

13 Claims, 32 Drawing Sheets

252
- 25b}25
® 2%
13a —1 ")
23a
23
11—~
E 22
2
®
Y o
12

Wi

Acrobat {4



US007961152B2

a2 United States Patent (10) Patent No.: US 7,961,152 B2
Cheng et al. 45) Date of Patent: Jun. 14, 2011
(54) ELECTRONIC DEVICE HAVING HELICAL 6,239,753 Bl 5/2001 Kado etal.
RESILIKNT MEMBER SERVING AS 6530156 B2* 122005 Komiyama 343/702
ELECTRIC INDUCTANCE ELEMENT 7.226.203 B2* 62007 Naetal. oo 439/66
(75) Inventors: Yu-Chiang Cheng, Taipei (TW); FOREIGN PATENT DOCUMENTS
Ping-Cheng Chang, Pingtung County CN 1116471 2/1996
(TW); Cheng-Zing Chou, Xinying DE 19713929 11/1997
(TW) DE 199119383 11/1999
DE 102005015710 6/2006
: . . Jp 10-262105 9/1998
(73) Assignee: Ge.tac Technology Corporation, W 565760 B * 11/2003
Hsinchu (TW) ™ 565760 12/2003
(*) Notice:  Subject to any disclaimer, the term of this OTHER PUBLICATIONS
patent is extended or adjusted under 35 Communication from the German Patent Office dated Oct. 21, 2009
U.8.C. 154(b) by 1254 days. with regard to the counterpart German Application 102007016820.
Communication from the Chinese Patent Office dated Aug. 7, 2009
(21)  Appl. No.: 11/584,616 with regard to the counterpart Chinese Application 2007101056381.
(22) Filed: Oct. 23, 2006 * cited by examiner
(65) Prior Publication Data Primary Examiner — Jacob'Y Choi
US 2007/0236317 Al Oct. 11, 2007 Assistant Examiner — Kyana R Robinson
(30) Foreign Application Priority Data 67 ABSTRACT
An electronic device includes a helical resilient member serv-
Apr. 7,2006  (TW) oo 95112536 A ing as an electrical inductance element. The electronic device
also includes an antenna, a signal feeding line, and a trans-
(51) Int.CL mitting/receiving module. The helical resilient member has
HO1Q 9/00 (2006.01) first and second ends with a predetermined number of turns of
(52) US.CL oo 343/749; 336/177 coil arranged therebetween the first and second ends, and is
(58) Field of Classification Search ................... 336/77, made of electrically conductive materials so that the turns of
336/177, 343/749, 722, 745, 860 coil defines an electrical inductance. The signal feeding line is
See application file for complete search history. connected between the helical resilient member and a signal
feed point of the antenna. The transmitting/receiving module
(56) References Cited is connected to the helical resilient member so as to couple the

U.S. PATENT DOCUMENTS

5,606,730 A 2/1997 Rush etal.
6,177,908 Bl 1/2001 Kawahata et al.

inductance of the helical resilient member to the transmitting/
receiving module.

9 Claims, 4 Drawing Sheets

< i

Acrobat {4



a2 United States Patent

Qi et al.

US007961154B2

US 7,961,154 B2
*Jun. 14, 2011

10) Patent No.:
45) Date of Patent:

(54)

(75)

(73)

")

1
(22)

(65)

(63)

(1)
(52)

(58)

ANTENNA WITH NEAR-FIELD RADIATION
CONTROL

Inventors: Yihong Qi, Waterloo (CA); Perry
Jarmuszewski, Waterloo (CA); Adam
D. Stevenson, Waterloo (CA)

Assignee: Research In Motion Limited, Waterloo
(ca)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 99 days.
This patent is subject to a terminal dis-
claimer.

Appl. No.: 12/474,075

Filed: May 28, 2009

Prior Publication Data
US 2009/0231228 A1 Sep. 17, 2009

Related U.S. Application Data

Continuation of application No. 11/774,383, filed on
Jul. 6, 2007, now Pat. No. 7,541,991, which is a
continuation of application No. 10/940,869, filed on
Sep. 14, 2004, now Pat. No. 7,253,775, which is a
continuation of application No. 10/317,659, filed on
Dec. 12, 2002, now Pat. No. 6,791,500.

Int. CL

HO01Q 19/10 (2006.01)

US.CL ... 343/803; 343/702; 343/795; 343/804;
343/818;343/834

Field of Classification Search .................. 343/702,

343/803, 804, 815, 817, 818, 819, 833, 834,
343/795
See application file for complete search history.

2

(56) References Cited
U.S. PATENT DOCUMENTS
3,521,284 A 7/1970 Shelton, Jr. et al.
3,599,214 A 8/1971 Altmayer
3,622,890 A 11/1971 Fujimoto et al.
3,683,376 A 8/1972 Pronovost
4,024,542 A 5/1977 Ikawa et al.
4403222 A 9/1983 Bitter, Jr. et al.
4,471,493 A 9/1984 Schober
4,504,834 A 3/1985 Garay et al.
4,543,581 A 9/1985 Nemet
4,571,595 A 2/1986 Phillips et al.
(Continued)
FOREIGN PATENT DOCUMENTS
EP 0543645 5/1993
(Continued)
OTHER PUBLICATIONS

Microwave Journal, May 1984, p. 242, advertisement of Solitron/
Microwave, XP002032716.

Primary Examiner — Tho G Phan
(74) Attorney, Agent, or Firm — Jones Day

57) ABSTRACT

An antenna and a wireless mobile communication device
incorporating the antenna are provided. The antenna includes
a first conductor section electrically coupled to a first feeding
point, a second conductor section electrically coupled to a
second feeding point, and a near-field radiation control struc-
ture adapted to control characteristics of near-field radiation
generated by the antenna. Near-field radiation control struc-
tures include a parasitic element positioned adjacent the first
conductor section and configured to control characteristics of
near-field radiation generated by the first conductor section,
and a diffuser in the second conductor section configured to
diffuse near-field radiation generated by the second conduc-
tor section into a plurality of directions.

23 Claims, 4 Drawing Sheets

g

Ll

v

Acrobat {4



United States Patent

US007965239B2

(12) (10) Patent No.: US 7,965,239 B2
Yang et al. 45) Date of Patent: Jun. 21, 2011
(54) ANTENNA STRUCTURE 7,576,698 B2* 82009 Cheng ... . 343/700 MS
7,609,213 B2* 10/2009 Wong et al. 343/702
. C . , inad . D603,850 S * 11/2009 Wuetal. ... D14/230
(75)  Tnventors: ‘c{h“;g er",l Y%“.g’ .TalTps& (TI;V ) ; 7,620,932 B2* 12/2009 Wang et al. 343/702
u-Yuan yvu, laipet (TW); Hung-Jen 7,728,776 B2* 6/2010 Linetal. ... 343/702
Chen, Taipei (TW) D633,483 S * 3/2011 Suetal. ... .. DI4/230
2004/0104851 Al* 6/2004 Kadambi et al. . 343/700 MS
(73) Assignee: Cheng Uei Precision Industry Co., 2006/0033668 Al1*  2/2006 Ryu .......... ... 343/702
Ltd., Taipei (TW) 2006/0055602 Al* 3/2006 Huberetal. ......... 343/700 MS
? 2009/0091508 Al* 4/2009 Fabrega-Sanchez etal. . 343/872
. . . . . 2009/0146906 Al*  6/2009 Anguera Pros et al. ...... 343/906
(*) Notice: Sub]ect. to any dlsclalmer{ the term of this 5009/0231214 A1*  9/2000 Mu%(ouyama 3702
patent is extended or adjusted under 35 2010/0033381 Al* 2/2010 Liuetal. ... . 343/700 MS
U.S.C. 154(b) by 222 days. 2011/0043408 Al* 2/2011 Shietal. ... 343/700 MS
* cited by examiner
(21) Appl. No.: 12/491,242 Y
. Primary Examiner — Douglas W Owens
22) Filed:  Jun. 25,2009 ’ £
(22)  Filed: un. £3, Assistant Examiner — Jennifer Hu
(65) Prior Publication Data 7) ABSTRACT
US 2010/0328159 Al Dec. 30,2010 Anantenna structure includes alow frequency radiator, a high
(51) Int.CL frequency radiator, and a connecting e]emeqt. The connecting
HOIQ 1/38 (2006.01) element has arear end and a front end opposite to the rear end.
HOIQ 5/00 (2006.01) A feeding element and a grounding element are extended
H01Q 904 (2006.01) from the front end of the connecting element and arranged
. adjacent to each other. The low frequency radiator includes a
(52) US.CL .o 343/700 MS; 343/702 J quency
(58) Field of Classification Search ...... 343/700 MS substantially inverted-L shaped first radiating part extended
343 /702’ from the rear end of the connecting element, a meander-like
See application file for complete search history. second radiating part extended frontward from a front end of
’ the first radiating part, and a substantially lying U-shaped
(56) References Cited third radiating part with a rearward opening extended from a

U.S. PATENT DOCUMENTS

6,707,428 B2* 3/2004 Gram .............. 343/700 MS
6,856,285 B2*  2/2005 Bettin et al. 343/700 MS
6,995,717 B2* 2/2006 Ryu .......... ... 343/702
7,183,982 B2* 2/2007 Kadambi et al. .... .. 343/702

100
~S

free end of the second radiating part. The high frequency
radiator includes a first extension piece extended frontward
from the front end of the connecting element and located
under the second radiating part with space.

5 Claims, 2 Drawing Sheets

Tea=

< i

Acrobat {4



a2 United States Patent

Moon et al.

US007965240B2

US 7,965,240 B2
Jun. 21, 2011

(10) Patent No.:
45) Date of Patent:

(54) DUAL-BAND PLANAR INVERTED-F
ANTENNA

(75) Inventors: Young-min Moon, Seoul (KR);
Young-eil Kim, Suwon-Si (KR);
Gyoo-soo Chae, Cheonan-si (KR)

(73) Assignee: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 12/764,562

(22) Filed: Apr. 21, 2010

(65) Prior Publication Data
US 2010/0201581 A1 Aug. 12,2010

Related U.S. Application Data

(63) Continuation of application No. 11/347,217, filed on
Feb. 6, 2006, now Pat. No. 7,733,271.

(30) Foreign Application Priority Data

Feb. 4,2005 (KR) .ccccoovcvveverenne. 10-2005-0010759

(51) Int. CL
H010 1738 (2006.01)
(52) US.CL i, 343/700 MIS; 343/702
(58) Field of Classification Search ........................ None
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

4,742,359 A 5/1988 Ishino et al.
5,966,097 A 10/1999 Fukasawa et al.
6,707,428 B2 3/2004 Gram

6,795,028 B2 9/2004  Stutzman et al.

7,026,996 B2 4/2006 Harano
7,026,999 B2 4/2006 Umehara et al.
7,084,813 B2 8/2006 Pathak et al.

7.136,022 B2* 11/2006 Satoetal. ........... 343/702
7.173,567 B2 2/2007 Inatsugu et al.
7,215,289 B2 5/2007 Harano

7,733,271 B2*  6/2010 Moon et al. ............ 343/700 MS
2003/0169209 Al 9/2003 Ohara et al.
(Continued)

FOREIGN PATENT DOCUMENTS
P 61232704 10/1986
(Continued)

OTHER PUBLICATIONS

“Antenna Frequency Scaling” from “The ARRL Antenna Book™,
Published by the American Radio Relay League, Copyright @ 1988,
p. 2-24 to 2-25.

Primary Examiner — Trinh V Dinh
(74) Attornev, Agent, or Firm — Sughrue Mion, PLLC

(57) ABSTRACT

An improved and more compact structure of a built-in
antenna for handheld terminals, improving radiation pattern
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Provided is a small monopole antenna having a loop feeder.
The small monopole antenna having a loop feeder includes: a
loop element forming a loop along a predetermined plane and
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monopole antenna element including one end connected to a
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monopole antenna; and a first connecting unit for connecting
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for feeding the loop feeder of the loop element through the
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A wireless device has a housing, a patch antenna, and an
open/shut sensing unit which senses the open/shut state of the
housing and forms an open/shut signal indicating the open/
shut state. The patch antenna has a first element which corre-
sponds to a first polarized wave, a second element which
corresponds to a second polarized wave and is to be added to
the first element, and a switching unit. The switching unit
disconnects and connects the second element from and to the
first element based on the open/shut signal to make the patch
antenna suitable for the first or second polarized wave.
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