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(57) ABSTRACT

The present invention relates to a multi-band antenna and,
more particularly, to a sub multi-band antenna, in which a
planer conducting part, which has a plurality of protruding
portions, is inserted into a depression, which is formed on the
surface of a body part formed through injection molding
using a mold having a specific shape to surround first and
second wire members, and the fitting depression of a fasten-
ing part, which is formed through the cutting or die casting of
a metal material, and to a sub-band built-in chip antenna, in
which sub radiation patterns having a predetermined length
are formed on the interior surface of a body part, which is
formed through injection molding using a dielectric material
or is formed of a layered substrate a dielectric material.
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(57) ABSTRACT

A dual-band antenna has a first meandering portion, a second
meandering portion and a connection portion defining two
ends. The first meandering portion and the second meander-
ing portion have different length. One end of the first mean-
dering portion connects one end of the second meandering
portion. The other end of the first meandering portion con-
nects one end of the connection portion. The other end of the
second meandering portion connects a feeding portion. The
other end of the connection portion connects a ground por-
tion. The feeding portion, the second meandering portion, the
first meandering portion and the connection portion obtain an
electrical resonance corresponding to a first frequency range.
The second meandering portion obtains an electrical reso-
nance corresponding to a second frequency range.
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57) ABSTRACT

An antenna device for radio telephone based on a printed
circuit board antenna or a strip conductor antenna and simple
to produce and has a high efficiency, but nevertheless ensures
that the user of the radio telephone is less exposed to the
effects of electromagnetic radiation and the parasitic interfer-
ence of the telephone caused by the user is reduced. To this
end, the strip conductor carrier is cut around strip conductors
used as the antenna up to a section used for the connection of
the strip conductor used as the antenna to the other strip
conductors of the strip conductor carrier. Furthermore, at
least when the strip conductor carrier is mounted in the radio
telephone, the cut-out regions of the strip conductor carrier,
carrying the strip conductor used as the antenna is deflected
out of the plane of the other regions of the strip conductor
carrier.
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A portable electronic device (22) includes a receiver (21), an
antenna (25) attached to the receiver, an antenna circuit board
(24) electrically connected with the antenna, and a container
(26). The receiver has a resonance cavity (2113) defined
therein. The antenna circuit board is fixed to the receiver and
is used for obturating the resonance cavity. The container is
used for receiving the antenna circuit board and the receiver
therein.
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57 ABSTRACT

An antenna device includes an antenna substrate 30 and a
multilayer substrate 36 mounted on the antenna substrate 30.
The antennal substrate 30 includes an insulating part 31, an
antenna element 32 composed of a conductor pattern formed
on a predetermined principal surface and a ground part 34
connected to the antenna element 32 electrically and formed
on the principal surface. The multilayer substrate 36 includes
awiring pattern formed in an inside layer, an opening through
which the wiring pattern is exposed on the side of one prin-
cipal surface of the multilayer substrate 36, a plurality of
through-holes formed so as to surround the opening and pen-
etrate the inside layer of the multilayer substrate 36 while
extending from the one principal surface and a ground layer
38 arranged to make contact with respective other ends of the
through-holes and arranged in a position to interleave the
wiring pattern against the opening. The antenna substrate 30
is electrically joined to the multilayer substrate 36 through the
through-holes.
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57 ABSTRACT

It is an objective of the present invention to provide an
antenna construction that allows the thickness of an antenna
structure be lower than that of planar antennas according to
prior art without sacrificing the radiation efficiency at the
desired RF-bands as 900 MHz GSM and 1800 MHz/1900
MHz DCS/PCS. A further object of the invention is to provide
an antenna construction that is insensitive to changes in posi-
tions of electrically conductive objects in the vicinity. The
objectives of the invention are achieved by a loop antenna
structure equipped with an electrically conductive parasitic
radiator that is electro-magnetically coupled with the antenna
loop. Performance at the DCS/PCS bands can be further
improved by using an electrically conductive tuner element
that provides a stronger electromagnetic coupling between
the antenna loop and the parasitic radiator.
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An antenna integrated speaker assembly, a manufacturing
method thereof, and a wireless communication device having
the same. The antenna integrated speaker assembly com-
prises a speaker unit for outputting sound corresponding to an
electric signal of a controller; and an antenna unit formed at
the speaker unit, for transceiving an electric signal by an
interwork with the controller. Accordingly, an installation
space for an antenna and a speaker is minimized.
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and efficiency. Provided is a planar inverted-F antenna having
a radiation part having an inductive radiation portion and a
parasitic radiation portion which are spaced in a certain dis-
tance apart from a ground surface, a power-supply part hori-
zontally spaced apart from the ground surface and for directly
supplying currents to the connected inductive radiation por-
tion, and connection parts for connecting the radiation por-
tions to the ground. The planar inverted-F antenna has an
inductive antenna portion and a parasitic antenna portion,
thereby reducing its volume compared to the conventional
inverted-F antenna. Complicated manufacturing and process-
ing procedures are simplified by connecting the power-sup-
plying part and a PCB.
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57 ABSTRACT

A wide band antenna mounted to a dielectric element has a
first patch, a second patch spaced from the first patch and a
ground patch. The first patch has a first portion with a feeding
point thereat and a second portion connecting the first portion.
The second patch has a third portion and a fourth portion
connecting the third portion. The first portion and the second
portion of the first patch space from and parallel the third
portion and the fourth portion of the second patch respec-
tively. The ground patch is close to the first portion of the first
patch and the third portion of the second patch. The first patch
obtains a first frequency range. The second patch responses
electromagnetic energy from the first patch to obtain a second
frequency range. Scope of the first and the second frequency
ranges covers portion of ultra wide band communication fre-
quency.
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7 ABSTRACT

A portable wireless device is provided that eliminates the
need for an antenna protruding from an housing by including
a first housing and a second housing operating as a dipole
antenna thus ensuring portability and delivering a high
antenna performance despite its compact, low-profile and
lightweight design.

The portable wireless device according to the invention
includes a first housing 1; a second housing 2; and a sliding
unit 21 for slidably coupling the first housing 1 and the second
housing 2 to each other; wherein the first housing 1 is
arranged a predetermined spacing apart from the second
housing 2 and includes a power feeding unit 7 for feeding
power: between the first housing 1 and the second housing 2
and wherein the first housing 1 and the second housing 2
operate as a dipole antenna. The portable wireless device does
not include an antenna protruding from an housing. This
ensures portability and delivers a high antenna performance
despite its compact, low-profile and lightweight design.
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(57) ABSTRACT

A monopole-type antenna (10) for multi- or wide-band use to
transmit or receive radio frequency electromagnetic energy. A
feed point (12) provides energy into the antenna or receives
energy from the antenna. A driven radiating section (16)
includes a first top-loading element (22) and a feed conductor
(20) that electrically connects the feed point linearly to the
first top-loading element, yet with the driven radiating section
not electrically connected to a grounding surface (14). A
parasitic radiating section (18) includes a second top-loading
element (26) and a bridge conductor (24) that electrically
connects the second top-loading element linearly to the
grounding surface When energy is then provided at the feed
point and conducted to the driven radiating section, it pro-
duces a first resonance mode, coupling at least some of the
energy into and exciting the parasitic radiating section to
produce a second resonance mode.
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67 ABSTRACT

In a broadband printed dipole antenna for wireless applica-
tions, metal plates of a radiation portion, a feed-in portion and
a bandwidth modulation portion are formed on a substrate.
Two radiation portions come with a specific shape and have
an interval between the two radiation portions. The feed-in
portion is composed of two separated long bars and coupled
to one of the specific shaped radiation portions. The band-
width modulation portion is disposed symmetrically adjacent
to the feed-in portion, such that the impedance matching can
be adjusted to form a broadband dipole antenna for WiMAX
applications.
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57) ABSTRACT

The present invention provides a folding type and portable
wireless apparatus with a built-in antenna, particularly a por-
table wireless apparatus that reduces a local average SAR and
improves performance of antenna.

A housing open/close detecting unit 6 detects open/close of
bodies 1 and 2. When the bodies 1 and 2 are open, a first
antenna 4 and a wireless circuit 24 are connected and resonant
frequency of a second antenna 5 is adjusted into a first fre-
quency bandwidth, and when the bodies 1 and 2 are closed,
the resonant frequency of the second antenna 5 is adjusted
into the first frequency bandwidth and a second frequency
bandwidth and a wireless circuit 24 is connected. Therefore,
when the bodies 1 and 2 are open, it is possible to reduce a
local average SAR by separating an antenna current. Further,
when the bodies 1 and 2 are closed, it is possible to obtain a
high antenna gain.
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57 ABSTRACT

A multi-band antenna, made by an integral plate and com-
prises a radiating element, a grounding element, a slit formed
as part of the plate, and a feeding line; wherein horizontal
conductive portion of said plate are separated from each other
with said slit between them and serve as the radiating element
and the ground element respectively; the feeding line, com-
prising an inner conductor connected with the radiating ele-
ment and an outer conductor connected with the grounding
element; wherein said radiating element comprising at least
two radiating portions defining at least one radiating arm with
gradually increasing width, and at least two radiating portion
cooperatively acting to achieve a Ultra Wide Band antenna.
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A disclosed antenna apparatus includes: a punched out
antenna element made of a sheet metal; a punched out ground
element made of a sheet metal, the ground element facing the
antenna element; and a surface mount type coaxial connector
mounted across the antenna element and the ground element.
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ratio so as to reduce the frequency of the lower band edge of
the frequency response of the antenna when compared with
the frequency response of a monopole patch antenna fabri-
cated on a similar dielectric chip. The antenna of the present
invention is suitable for operation over an ultra wideband, e.g.
a frequency range extending from 3.1 to 10.6 GHz.

22 Claims, 6 Drawing Sheets

21
25

QALY W

o |

e

Acrobat S {F



US007742003B2

a2 United States Patent (10) Patent No.: US 7,742,003 B2
Tseng et al. 45) Date of Patent: Jun. 22, 2010
(54) BROADBAND ANTENNA AND AN 6,861,986 B2 3/2005 Fangetal.
ELECTRONIC DEVICE THEREOF 7,170,464 B2* 1/2007 Tangetal. ......ccc.c...... 343/830
7,649,501 B2* 1/2010 Wongetal. ......ccoeen. 343/702
(75) Inventors: Kuan-Hsueh Tseng, Taipei Hsien (TW); 2005/0128151 Al 6/2005 Kwak et al.
Yi-Ling Chiu, Taipei Hsien (TW)
(73) Assignee: Wistron Neweb Corp., Taipei Hsien FOREIGN PATENT DOCUMENTS
™W
(W) EP 1162688 Al  12/2001
(*) Notice:  Subject to any disclaimer, the term of this ~ WO WO 02/29988 Al 4/2002
patent is extended or adjusted under 35
U.S.C. 154(b) by 203 days. . .
* cited by examiner
(21)  Appl. No.: 12/219,086 Primary Examiner—Hoang V Nguyen
(22) Filed: Jul. 16, 2008 (74) Attorney, Agent, or Firm—Bacon & Thomas, PLLC
(65) Prior Publication Data 7 ABSTRACT
US 2009/0046016 A1 Feb. 19, 2009
© ’ A broadband antenna for wireless signal transmission of an
(30) Foreign Application Priority Data elec.trgnic device is disclosed" The broadband antenna l}gs a
radiating element, a grounding element, a short-circuiting
Aug. 14,2007 (TW) . 96213418U  element and a feeding plane. The radiating element has a first
Jun. 13,2008  (TW) 97210544 U radiation area and a second radiation area, the first radiation
area and the second radiation area perpendicularly connected
(51) Int.CI to each other substantially. The feeding plane perpendicularly
Ho1Q 124 (2006.01) connected to the second radiation area substantially, the feed-
(52) U:S- Cl ... e 343/702; 343/700 MS ing plane comprising a feeding point, a first end and a second
(58) Field of Classification Search .............. 343/702, end; wherein a distance between the feeding point and the first
343/700 MS, 846 end is less than a distance between the feeding point and the
See application file for complete search history. second end. The short-circuiting element is used for connect-
(56) References Cited ing the first radiation area with the grounding element or

U.S. PATENT DOCUMENTS
6,100,850 A 8/2000 Utsumi

connecting the feeding plane with the grounding element.

20 Claims, 27 Drawing Sheets

10a

o |

.'ll.\-
Adobe

Acrobat S {F



US007742005B2
a2 United States Patent (10) Patent No.: US 7,742,005 B2
Villarroel et al. 45) Date of Patent: Jun. 22, 2010
(54) MULTI-BAND STRIP ANTENNA 5,663,737 A 9/1997 Kakizawa
5,675,347 A 10/1997 Terashima et al.
(75) Inventors: Wladimiro Villarroel, Ypsilanti, MI 5825335 A 10/1998 Arai et al.
(US); Nuttawit Surittikul, Bangkok 5926,141 A 7/1999 Lindenmeier et al.
(TH); Qian Li, Ann Arbor, MI (US); 6,054,961 A 4/2000 Gong etal.
Kwan-ho Lee, Ann Arbor, MI (US) 6097345 A /2000 Walton
. 6,140,969 A 10/2000 Lind: ier et al.
(73) Assignee: AGC Automotive Americas R&D, Inc., Heenmeler €
Ypsilanti, MI (US) 6,150,985 A 11/2000 Pritchard
p ’ 6,172,651 Bl 1/2001 Du
(*) Notice: Subject to any disclaimer, the term of this 6,184,836 Bl 2/2001 A.li
patent is extended or adjusted under 35 6,307,511 Bl 10/2001 Yingetal.
U.S.C. 154(b) by 173 days. 6,362,784 Bl 3/2002 Kane et al.
6,369,768 Bl 4/2002 Fusinski
(21) Appl. No.: 11/965,089 6,480,162 B2  11/2002 Sabet etal.
. 6,486,840 B1  11/2002 Buren
(22) Filed: Dec. 27, 2007 6,608,597 Bl 82003 Hadzoglou et al.
. o 6,664,932 B2 12/2003 Sabet etal.
(65) Prior Publication Data 6.693,597 B2 2/2004 Walton et al.
US 2008/0158074 Al Jul. 3, 2008
Related U.S. Application Data (Continued)
(60) ggoxélg(l)%nal application No. 60/877,455, filed on Dec. FOREIGN PATENT DOCUMENTS
(51) Int.Cl EP 1732160 Al  12/2006
nt. Cl.
H01Q 1/34 (2006.01)
(52) US.CL ... ... 343/713 . .
(58) Field of Classification Search ... .. 343713,  Drimary Examiner—Huedung Mancuso
343/700 MS, 765-767, 770, 702 (74) Attorney, Agent, or Firm—Howard & Howard Attorneys
See application file for complete search history. PLLC
(56) References Cited (57) ABSTRACT
U.S. PATENT DOCUMENTS
4.072.953 A 2/1978 Comastri of al A multi-band antenna includes a non-conductive pane, a
4072954 A 21978 Comastri of al. ground plane disposed on the non-conductive pane, and a
4’090’202 A 5/1978 Comastri et al radiating strip for operating in a plurality of frequency bands.
4577 164 A 7/1985 Cestaro et al. The radiating strip includes an elongated portion and a mean-
4873140 A 4/1989 Oheetal der line portion extending away from an end of the elongated
5418543 A 51995 Bolton portion. The radiating strip also includes a pair of tuning stubs
5.646.637 A /11997 Miller extending from the elongated portion.
5,650,791 A 7/1997 Talty
5,659,324 A 8/1997 Taniguchi et al. 14 Claims, 5 Drawing Sheets

.'ll.\-
Adobe

Acrobat S {F



US007742006B2

a2 United States Patent (10) Patent No.: US 7,742,006 B2
Villarroel et al. 45) Date of Patent: Jun. 22, 2010
(54) MULTI-BAND LOOP ANTENNA 5,663,737 A 9/1997 Kakizawa
5,675,347 A 10/1997 Terashima et al.
(75) Inventors: Wladimiro Villarroel, Ypsilanti, MI 5825335 A 10/1998 Arai et al.
(US); Nuttawit Surittikul, Bangkok 5926,141 A 7/1999 Lindenmeier et al.
(TH); Qian Li, Ann Arbor, MI (US); 6,054,961 A 4/2000 Gong etal.
Kwan-ho Lee, Ann Arbor, MI (US) 6097345 A 82000 Walton
(73) Assignee: AGC Automotive Americas R&D, Inc., 6,140,969 A 10;2000 Ll?denn;eler etal.
Ypsilanti. MI (US) 6,150,985 A 11/2000 Pritchar
p ’ 6,172,651 Bl 1/2001 Du
(*) Notice: Subject to any disclaimer, the term of this 6,184,836 Bl 2/2001 A.li
patent is extended or adjusted under 35 6,307,511 Bl 10/2001 Yingetal.
U.S.C. 154(b) by 201 days. 6,362,784 Bl 3/2002 Kane et al.
6,369,768 Bl 4/2002 Fusinski
(21) Appl. No.: 11/965,125 6.480,162 B2  11/2002 Sabet et al.
6,486,840 B1  11/2002 Buren
(22) Filed: Dec. 27,2007
(65) Prior Publication Data .
(Continued)
US 2008/0158075 Al Jul. 3, 2008
FOREIGN PATENT DOCUMENTS
Related U.S. Application Data
EP 1732160 Al  12/2006
(60) Provisional application No. 60/877,548, filed on Dec.
28, 2006.
Primary Examiner—Huedung Mancuso
(51) Imt.CL v 2
H01Q 1/32 (2006.01) (74) Attorney, Agent, or Firm—Howard & Howard Attorneys
(52) US.CL oo 34313 PLLC
(58) Field of Classification Search ................ 343/713,
343/702, 745, 700 MS, 748-750 7 ABSTRACT
See application file for complete search history.
i An antenna includes a non-conductive pane, a ground plane
(56) References Cited p 2r p

U.S. PATENT DOCUMENTS

4,072,953 A 2/1978 Comastri et al.
4,072,954 A 2/1978 Comastri et al.
4,090,202 A 5/1978 Comastri et al.
4,527,164 A 7/1985 Cestaro et al.
4,823,142 A 4/1989 Ohe et al.
5,418,543 A 5/1995 Bolton
5,646,637 A /1997 Miller
5,650,791 A 7/1997 Talty
5,659,324 A 8/1997 Taniguchi et al.

disposed on the non-conductive pane, and a radiating strip
disposed on the non-conductive pane for operating in a plu-
rality of frequency bands. The radiating strip defines a plu-
rality of loops. A portion of a periphery of one of the loops
coincides with at least a portion of a periphery of another of
the loops. The radiating strip also includes at least one branch
extending away from the periphery of one of the loops to
allow tuning and shifting of the resonant frequencies of the

antenna.

19 Claims, 6 Drawing Sheets

o |

-

[ idobe

Acrobat S {F



a2 United States Patent

US007742009B2

10) Patent No.: US 7,742,009 B2

Li et al. 5) Date of Patent: Jun. 22, 2010
(54) ANTENNA FOR THE PLUG-IN (56) References Cited
DUAL-INTERFACE SMART CARD US. PATENT DOCUMENTS
(75)  Tnventors: Yong Li, Beijing (CN); Xuechao Jiang, 6,161,761 A * 12/2000 Ghaemetal. .............. 235/492
Beijing (CN) 7,280,076 B2* 10/2007 Ninomiya et al. . 343/702
. 7,546,671 B2* 6/2009 Finn ............. 29/592.1
(73)  Assignee: Beijing Watch Data System Co., Ltd., 2001/0002826 Al*  6/2001 Tuttle et al. . 343/872
Beijing (CN) 2002/0044096 A1*  4/2002 ChUDg ...ooooovverrrerrenns 343/742
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 FOREIGN PATENT DOCUMENTS
U.S.C. 154(b) by 102 days. CN 1332588 A 12002
CN 2696249 Y 4/2005
(21) Appl. No.: 11/817,234 P 2004171087 6/2004
(22) PCT Filed: Jul. 25, 2006
* cited by examiner
(86) PCT No.: PCT/CN2006/001840
Primary Examiner—Huedung Mancuso
v 2
§ 371 (c)(1), (74) Attorney, Agent, or Firm—Gibb 1.P. Law Firm, LLC
(2), (4) Date:  Oct. 3,2008
(€) ABSTRACT
(87) PCT Pub.No.: W02007/012271
PCT Pub. Date: Feb. 1, 2007 An antenna for the non-contact interfgce of a plug—.in dual-
interface smart card, wherein the plug-in smart card includes
(65) Prior Publication Data a card module and chip base, the antenna includes a substrate,
antenna loop fixed on the first surface of the substrate, and the
US 2009/0102741 A1 Apr. 23, 2009 first and second pins of the antenna, wherein the substrate
. L L comprises a structure to cooperate with the card module, the
(30) Foreign Application Priority Data first and second contact points on the second surface, and the
Jul. 29, 2005 [(6) JERT— 200520103147 U first and second vias. The first and second contact points and
structure cooperating with the card module are arranged on
(51) Int.CL the substrate on the position corresponding to the contact
H01Q 7/00 2006.01 oints of the plug-in smart card. The first and second antenna
Q ( ) P plug
(52) US.Cl oo 343/866 pins connect with the first and second contact points via the
(58) Field of Classification Search 343/866,  firstand second vias.

343/742, 842, 702, 787, 340/572.1, 572
See application file for complete search history.

11 Claims, 7 Drawing Sheets

122
111

/

A

123

o |

.'ll.\-
Adobe

Acrobat S {F



US007746276B2

a2 United States Patent (10) Patent No.: US 7,746,276 B2
Surducan et al. 45) Date of Patent: Jun. 29, 2010
(54) MICROSTRIP MULTI-BAND COMPOSITE 7,026,887 B2* 4/2006 Watanabe etal. ........... 333/126
ANTENNA 2001/0038325 Al  11/2001 Smith et al.
2002/0027482 Al* 3/2002 Kushitanietal. ........... 333/126
(75) Inventors: Emanoil Surducan, Cluj-Napoca (RO); ;88‘3‘; 88‘1‘ }ggz iii é; ;882 ga“’imm o - 333333/ /2143§
: : . awahara et al. ...........
?oa}?;eé{z:s?érplézﬁlgl%IEIUYS()US)’ 2006/0055602 Al 3/2006 Huber et al.
’ ’ 2007/0085108 Al* 4/2007 Whiteetal. ............... 257/173
(73) Assignee: Sandbridge Technologies, Inc., White
Plains, NY (US) FOREIGN PATENT DOCUMENTS
} ) o } EP 0871238 A 10/1998
(*) Notice: Subject to any disclaimer, the term of this EP 1487051 Al 12/2004
patent is extended or adjusted under 35 GB 2340309 A 2/2000
U.S.C. 154(b) by 514 days. WO 03/034545 Al 4/2003
WO WO 03/044897 A 5/2003
(21) Appl. No.: 11/719,246 WO WO 2004/070875 A /2004
WO 2004/077610 Al 9/2004
(22) PCT Filed: Feb. 2,2006
OTHER PUBLICATIONS
(86) PCT No.: PCT/US2006/003564
Extended European search report; dated Oct. 9, 2008 for European
§ 371 (c)(1), Application No. 0672088.1.
(2), (4) Date:  May 14, 2007 Surducan E, et al.; “Modified Printed Dipole Antennas for Wireless
Multi-Band Communication Devices” URSI 2004 Int’l Symposium
(87) PCT Pub.No.: WO2006/086194 on Electromagnetic Theory; vol. 2, May 23, 2004.
Anguera J, et al.; “Multifrequency Microstrip Patch Antenna Using
. Multiple Stacked Elements”; IEEE Microwave and Wireless Com-
PCT Pub. Date: Aug. 17,2006 ponents Letters; vol. 13, No. 3, Mar. 1, 2003.
(65) Prior Publication Data * cited by examiner
US 2009/0079658 Al Mar. 26, 2009 Primary Examiner—Huedung Mancuso
(51) Int.Cl (74) Attorney, Agent, or Firm—Barmes & Thornburg LLP
H01Q 1/38 (2006.01) (57) ABSTRACT
(52) US.CL oo 343/700 MS
(58) Field of Classification Search . 343/700 MS, The multi-band antenna structure includes a first antenna
L . 343/702; 333/ 1,327133’ 12 having a band width about a middle frequency and a second
See application file for complete search history. antenna spaced and electrically isolated from the antenna.
(56) References Cited Ends of the second antenna are shorted to each other and the
antenna floats electrically. The first and second antennas are
U.S. PATENT DOCUMENTS planar and superimposed in parallel planes. At least two lay-
5554960 A *  9/1996 Ohnukiet al. woovvvvv.. 333/132 ers of dielectr@c material ofa thi.ckness i§ betweer.l the Fwo
6.326.863 BL* 12/2001 Kugl?it;it etal 333/128 antennas. A third layer of dielectric material of a third thick-
6,608,534 B2*  8/2003 Kushitani ctal. ........ 333/126  Dess is between the two antennas.
6,781,479 B2* 82004 Ikadaetal. .............. 333/133
6,788,164 B2* 9/2004 Mackawaetal. ............. 333/26 20 Claims, 3 Drawing Sheets
Cc

Short-circuited
Antenna 1

Active anterma } &

o |

.'ll.\-
Adobe

Acrobat S {F



a2 United States Patent

US007746277B2

(10) Patent No.: US 7,746,277 B2

Huang et al. 45) Date of Patent: Jun. 29, 2010
(54) PLANE SUPER WIDE BAND COUPLING (56) References Cited
ANTENNA U.S. PATENT DOCUMENTS
(75)  Inventors: Ching-Hsiung Huang, Taipei County 7,425,024 B2*  9/2008 Chung etal. ..oocoooo... 343/702
(TW); Ming-Han Perng, Taipei County
(TW); Chung-Ming Lin, Taipei County
(TW); Chia-Cheng Lo, Taipei County * cited by examiner
ggg’ Ming-Lai Chen, Taipei County Primary Examiner—Hoang V Nguyen
(73) Assignee: Joinsoon Electronic Mfg Co. Ltd., 7 ABSTRACT
Xizhi, Taipei Country (TW)
A plane super wide band coupling antenna comprises an
(*) Notice: Subject to any disclaimer, the term of this isolating substrate for installing with a metal thin film layer by
patent is extended or adjusted under 35 printing; a first radiating portion being a metal thin film layer
U.S.C. 154(b) by 117 days. printed upon the isolating substrate; the first radiating portion
having a coupling section and being extended with a feeding
(21) Appl. No.: 12/054,386 point; a second radiating portion being a metal thin film layer
printed upon the isolating substrate; the second radiating
(22) Filed: Mar. 25,2008 portion extending from a ground portion on the isolating
X L substrate and being a bended structure; the second radiating
(65) Prior Publication Data portion being formed with gaps with the first radiating por-
US 2009/0243935 A1l Oct. 1, 2009 tion; the ground portion being formed by a metal thin film
layer; one end thereof being electrically connected to the
(51) Imt.ClL second radiating portion; a signal feeding wire being a
H01Q 1/38 (2006.01) coaxial cable; and the main signal wire of the signal feeding
(52) USeClLe oo 343/700 MS wire being electrically connected to the feeding point of the
(58) Field of Classification Search .......... 343/700 Ms,  first radiating portion.

343/702
See application file for complete search history.

10 23 21

5 Claims, 4 Drawing Sheets

31 30 10

20—} LI

22
51

52 /@

)

150

o |

.'ll.\-
Adobe

Acrobat S {F



a2 United States Patent

Suzuki

US007746286B2

(10) Patent No.: US 7,746,286 B2
45) Date of Patent: Jun. 29, 2010

(54) ANTENNA DEVICE HAVING GOOD
SYMMETRY OF DIRECTIONAL
CHARACTERISTICS
(75) Inventor: Tomotaka Suzuki, Fukushima-ken (JP)
(73) Assignee: Alps Electric Co., Ltd., Tokyo (JP)
(*) 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.: 11/943,524

(22) Filed: Nov. 20, 2007

(65) Prior Publication Data
US 2008/0136712 Al Jun. 12, 2008

(30) Foreign Application Priority Data
Dec. 12,2006  (JP) v, 2006-334886
(51) Imt.ClL
H01Q 19/00 (2006.01)
(52) US.CL oo 343/833; 343/846
(58) Field of Classification Search .......... 343/700 MS,

343/702, 725, 815, 817, 846, 833
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,091,366 A * 7/2000 Zhangetal. .......... 343/700 MS
6,844,853 B2* 1/2005 Taietal. ... ... 343/700 MS
6,977,616 B2* 12/2005 Yuanzhu ..... .. 343/700 MS

6,985,108 B2* 1/2006 Mikkola et al. 343/700 MS

7,026,999 B2* 4/2006 Umehara et al. .. 343/702
7,050,010 B2* 5/2006 Wangetal. .... .. 343/702
7,170,450 B2* 1/2007 Chang et al. 343/700 MS
7,319,432 B2* 1/2008 Andersson .................. 343/702
15 ;/_10‘
( »

13a

2004/0108957 Al 6/2004 Umehara et al.
2005/0110692 Al 5/2005 Andersson

FOREIGN PATENT DOCUMENTS

EP 1271 690 1/2003

EP 1359 639 11/2003

JP 2003-273639 9/2003

JP 2004-343285 12/2004
OTHER PUBLICATIONS

European Search Report from European Application No. 07023677
dated Aug. 26, 2008.

* cited by examiner

Primary Examiner—James H. Cho
Assistant Examiner—Christopher Lo
(74) Attorney, Agent, or Firm—Beyer Law Group LLP

(57) ABSTRACT

An antenna device suitable for short distance wireless com-
munication is provided which can have a good symmetry of
directional characteristics and increase a gain at both end
sides in a longitudinal direction of a ground pattern. An
antenna device is formed by patterning a metal conductor on
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ground pattern of a rectangular shape, a power feed element
arranged adjacent to one short side portion of the ground
pattern, a correction pattern that projects from the short side
portion and is located lateral to the power feed element, and a
parasitic radiation element extending along the short side
portion at a separation position facing the short side portion of
the ground pattern through the power feed element and the
correction pattern. An electrical length of the parasitic radia-
tion element is set to be approximately %2 of a resonant length.
When power is feed, the power feed element is excited to
radiate electric waves.
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the WLAN antenna to induce a WLAN frequency. In addi-
tion, the ground metal plate and the auxiliary grounding ele-
ment are selectively connected or not connected to a ground
end of the wireless electronic device, and can be separately
used to provide grounding effect. Therefore, the integrated
antenna can be mounted on any part of the wireless electronic
device, and can have stable electrical characteristic.

35 Claims, 10 Drawing Sheets

o |

.'ll.\-
Adobe

Acrobat S {F



