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7 ABSTRACT

An RFID tag attached to an object and transmitting a signal
that corresponds to identification information includes an
RFID tag chip that modulates the signal according to the
identification information and an RFID tag antenna that trans-
mits the modulated signal. The RFID tag antenna includes a
dielectric material, a radiating patch, and a slit. The dielectric
material has a polyhedral shape and includes a first surface
that contacts the object and a second surface that is parallel
with the first surface, the radiating patch is formed on at least
a part of the second surface and radiates electromagnetic to
waves, and the slit is formed on at least a part of the radiating
patch to expose the dielectric material.
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pulse or the trigger pulse is transmitted on a single input
trigger pulse (Trigger 2, 11) with an intermediate TTD net-
work (5, 14) in a phase-defined and time-defined manner
independent of frequency depending on the selected input of
the electromagnetic lens via the geometric form of the lens.
The trigger signal defines the time point for the generation of
an UWB pulse in the pulse generator (3,16). The main lobe of
an antenna array (1*n) of several antennae (7, 15) is thus
altered in the same number of positions in a plane accordingly
as the number of adjustable phase differences or time differ-
ences. For an m*n array the alignment of the antenna lobe is
no longer restricted to the plane.
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The present invention is related to a folder-type mobile com-
munication device. The device comprises a first dielectric
substrate, a first ground plane disposed on the first dielectric
substrate, a second dielectric substrate, a second ground plane
disposed on the second dielectric substrate, an antenna ele-
ment, a metal line, and a band-stop circuit. The antenna ele-
ment is located near the first ground plane and is electrically
connected to a source on the first dielectric substrate. The
second ground plane is electrically connected to the first
ground plane through the metal line. The band-stop circuit is
located either on the first ground plane or on the second
ground plane. The band-stop circuit includes a slit, a capaci-
tive element, and an inductive element. The slit is near the
metal line. The capacitive element is electrically connected to
the two sides of the slit, and the inductive element is electri-
cally connected to the two sides of the slit such that the
inductive element and the capacitive element form a parallel
LC resonant circuit. Therefore, the band-stop circuit gener-
ates a parallel resonance at a specified frequency.

10 Claims, 5 Drawing Sheets

/110




United States Patent

US008174454B2

(12) 10y Patent No.: US 8,174,454 B2
Mayer 45) Date of Patent: May 8, 2012
54) DUAL-BAND ANTENNA 7,158,033 B2*  1/2007 Forster .......cccccoueeee. 340/572.1
(54)
7,298,343 B2* 11/2007 Forster et al. . 343/767
(75) Inventor: Lukas W.Mayer, Vienna (AT) 2001/0050651 Al* 12/2001 Grangeatetal. ............. 343/767
’ 2002/0000944 Al 1/2002 Sabet et al.
: . : 2005/0093677 Al* 5/2005 Forsteretal. .............. 340/10.1
(73)  Assignee: Infineon Technologies AG (DF) 2006/0244676 AL* 11/2006 Uesaka .........ooo... 343/895
(*) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 EP 1336158 8/2003
U.S.C. 154(b) by 1095 days.
(21)  Appl. No.: 11/745,385 OTHER PUBLICATIONS
. Leong, K.S., et al., “Dual-frequency antenna design for RFID appli-
(22) Filed: May 7, 2007 cation,” International Technical Conference on Circuits/Systems,
(65) Prior Publication Data Computers and Communications, Jul. 2006.
US 2008/0278391 A1 Nov. 13, 2008 * cited by examiner
GD gl;.l(le.ZI/ﬂll (2006.01) Primary Examiner — Jacob'Y Choi
(52) US.CL oo 343/725,343/728  Assistant Examiner — Kyana R McCain
(58) Field of Classification Search ... 343/767, (74) Attorney, Agent, or Firm — Dickstein Shapiro LLP
343/769, 895; 340/572.1
See application file for complete search history.
(57) ABSTRACT
(56) References Cited

U.S. PATENT DOCUMENTS

4,032,921 A 6/1977 Sikina, Jr. et al.
6,121,936 A 9/2000 Hemming et al.
6,946,958 B2* 9/2005 Gundlach et al. ........ 340/539.21

Dual-band antenna including a shorted loop slot antenna and
a spiral antenna.

33 Claims, 3 Drawing Sheets

,"\__1




(12)

United States Patent
Miyoshi et al.

US008174455B2

US 8,174,455 B2
May 8, 2012

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

(54) ANTENNA ELEMENT WITH IMPROVED FOREIGN PATENT DOCUMENTS
RADIATION CHARACTERISTICS EP 1758 204 7/2006
JP 2006-261941 9/2006
(75) Inventors: Akira Miyoshi, Tokyo (JP); Kozo P 2008-66979 3/2008
Shimizu, Akita (JP) WO WO 2008/054803 5/2008
) OTHER PUBLICATIONS
(73) Assignee: Mitsumi Electric Co., Ltd., Tokyo (JP) . .
Alsiety, M.K., et al., “A Study of Ground-Plane-Level and Vehicle-
(*) Notice: Subject to any disclaimer, the term of this %evel Radiation Patterns .Of GPSAntennal in Telematics Applications.
patent is extended or adjusted under 35 , IEEE Antennas and Wireless Propagation Letters, vol. 6, 2007, pp.
U.S.C. 154(b) by 241 days. 130-133. , ) )
Kokotoff, D.M., et al., “Annular ring coupled circular patch with
nhanced performance.”, Antennas and Propagation, IEEE Transac-
(21) Appl. No.: 12/477,379 e P ’ pagation,
tion, 45, pp. 2000-2001.
(22) Filed: Jun. 3,2009 (Continued)
(65) Prior Publication Data Primary Examiner — JacobY Choi
US 2009/0303143 Al Dec. 10, 2009 Assistant Examiner — Amal Patel
(74) Attorney, Agent, or Firm — Whitham Curtis
(30) Foreign Application Priority Data Christofferson & Cook, PC
Jun. 4,2008  (JP) oo P2008-147182 57 ABSTRACT
(51) Tnt.CL An antenna element is disclosed. A substrate is made of
H0.1 0 1 /38 (2006.01) dielectric material and has a first face. A first antenna element
HO1Q 21/00 (2006'01) is made of conductive material and is provided on the first
o . face. A first power feeding portion is made of conductive
(52) U:S' Cl. ... i 343/728; 343/700 MS; 343/855 material and is disposed on the first antenna element. A sec-
(58) Field of Classification Search .......... 343/700 MS, ond antenna element is made of conductive material, is pro-
L 343/728, 732, 855, 85.7’ 743, 866 vided on the first face, and forms a loop surrounding the first
See application file for complete search history. antenna element with a gap. A second power feeding portion
(56) Ref Cited is made of conductive material. The second power feeding
eferences Cite P
portion is extended from the second antenna element toward
U.S. PATENT DOCUMENTS the first antenna element and is arranged to form an electro-
' * magnetic coupling with the first antenna element.. A pertur-
?/’ (l)géz‘%gg 1132 ggggg IIfIaﬂSS(;n let al 343/700 MS bation element is made of conductive material and is
7084816 B2 /2006 WZEZneabt' extended from the second antenna element. A length of loop
71 26:539 B2 10/2006 Sampo is twice a circumferential length of the first antenna element.
7,129,899 B2 10/2006 Jecko etal.
2006/0103576 A1*  5/2006 Mahmoud et al. ..... 343/700 MS 11 Claims, 6 Drawing Sheets
2222 qa42 12 10A
:’ [ /
AKX
222-3
N 222-1
28
15—
I
14— 24
—142-1
142-2 Zo—>Y
——12A
X




United States Patent

US008174457B1

10) Patent No.: US 8,174,457 B1

(12)
Lam 45) Date of Patent: May 8, 2012
(54) BROADBAND TELEVISION ANTENNA 6,856,287 B2 2/2005 Rao etal.
7,319,432 B2*  1/2008 Andersson ................. 343/702
. 7,330,153 B2 2/2008 Rentz
(75) Inventor: Alan M. L. Lam, Hong Kong (HK) 7,535,431 B2* 52009 Rowell ...ooocoovrvverrvrrrnen.. 343/846
2001/0050636 Al  12/2001 Weinberger
(73) Assignee: ?;d(i{(_}:})lack, Corporation, Fort Worth, * cited by examiner 8
N - . o . Primary Examiner — Michael C Wimer
(*) Notice: s:gﬁfg;Oeiftlgn?;lgn;;ﬁfjﬁ OFhiS (74) Attorney, Agent, or Firm — Dan Brown Law Office;
Daniel R. Brown
U.S.C. 154(b) by 668 days.
67 ABSTRACT
21) Appl. No.: 12/358,316
(1) Appl. No i A broadband antenna apparatus that is generally disposed
(22) Filed: Jan. 23, 2009 al.ong aplane. The antenna apparatus includes a ground plate
with an edge and an inverted “L” antenna that has a base leg
(51) Int.CL and an elongated leg, which define an interior corner. The
H01Q 9/38 (2006.01) interior corner is filled with a triangulated portion for broad-
(52) US.CL .o, 343/828; 343/829; 343/846 enipg the bgndwidth of the antenna. There is an.antgma feed
(58) Field of Classification Search 343/702 point at a distal end of the base leg. The antenna is oriented so
343/720. 825. 826. 828.-830. 845. 846. 847 that the distal end of the base leg is adjacent to the edge,
See application file for ¢ ompil cte search hist ory. ’ forming a first dielectric gap therebetween, and further ori-
ented with the elongated leg parallel to the edge. A first
(56) References Cited parasitic ground element extends from the edge and is posi-

U.S. PATENT DOCUMENTS

2,821,710 A 1/1958 Hale

3,261,019 A 7/1966 Lundy
3,587,105 A * 6/1971 Neilson
4,293,861 A * 10/1981 Winegard et al. ...

343/710
343/766

tioned adjacent to the base leg, forming a second dielectric
gap therebetween. The antenna apparatus also includes a
second parasitic ground element extending from the edge of
the ground plate.

28 Claims, 12 Drawing Sheets

2.5mm
82\1
\-50
A\
76 74\
mm N\
76
64mm N \73
o /|
| | | < 5mm
M A no |
305mm | 3 g8 9
3 = 3

193mm




US008174458B2

a2 United States Patent

10) Patent No.: US 8,174,458 B2

Chou et al. 45) Date of Patent: May 8, 2012
(54) DUAL-FEED ANTENNA (56) References Cited
(75) Inventors: Jui-Hung Chou, Taichung (TW); U.S. PATENT DOCUMENTS
Saou-Wen Su, Taipei (TW) 6,448,932 Bl 9/2002  Stoiljkovic et al.
6,542,123 B1* 4/2003 Chen ...... IR 343/700 MS
(73) Assignees: Silitek Electronics (Guangzhou) Co., 6,970,137 B1* 11/2005 Maslovski et al. 343/702
Ltd.. G Zh CN): Lite-O. 6,982,673 B2* 1/2006 Yuanzhu . 343/700 MS
- Guangzhou (CN); Lite-On 7,202,826 B2*  4/2007 Grantetal. .............. 343/713
Technology Corporation, Taipei (TW) 7482978 B2* 1/2009 Yangetal. ......... 343/700 MS
7,969,361 B2* 6/2011 Castanedaetal. ..... 343/700 MS
(*) Notice: Sub]ect. to any dlsuldlmer,. the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35
U.S.C. 154(b) by 451 days. ™ 1255588 5/2006
* cited by examiner
(21)  Appl. No.: 12/574,034 Primary Examiner — Huedung Mancuso
(22) Filed: Oct. 6. 2009 (74) Attorney, Agent, or Firm — Rabin & Berdo, P.C.
: . 6,
67 ABSTRACT
(65) Prior Publication Data The invention relates to a dual-feed antenna. The dual-feed
US 2010/0265151 Al Oct. 21. 2010 antenna includes a substrate, a first antenna unit and a second
’ antenna unit. The second antenna unit includes a second
(30) Foreign Application Priority Data radiating unit and a second grounding unit. The second radi-
ating unit includes a second radiator which has a first groove.
Apr. 16,2009  (CN) oo 2009 1 0038776 The first groove has a first bottom and a pair of first arms. The
second grounding unit includes a first sub-grounding-area
(51) Int.ClL and a second sub-grounding-area. The second sub-ground-
H01Q 5/00 (2006.01) ing-area has a second groove which includes a second bottom
HO1Q 21/00 (2006.01) and a pair of second arms. The first sub-grounding-area is
HOI1Q 1/48 (2006.01) cross-wise connected with the second sub-grounding-area at
the bottom of the groove, and the second arms symmetrically
(52) US.CL s 343/843; 343/803; 343/846  distribute 1o both sides of the first sub-grounding-area, and
(58) Field of Classification Search ................. 343/g43,  ‘the first groove has an opening direction opposite to the

343/893, 846, 702, 700 MS, 848, 829
See application file for complete search history.

20<

32<

opening direction of the second groove.

20 Claims, 9 Drawing Sheets

100

——311

— 1 31231

[Adqaqatanat

— 1313

331
332 33




US008174459B2

a2 United States Patent 10) Patent No.: US 8,174,459 B2
Chen et al. 45) Date of Patent: May 8, 2012
(54) COPLANAR ANTENNA UNIT AND (56) References Cited

COPLANAR ANTENNA

(75) Inventors: Fu-Chiarng Chen, Hsinchu (TW);
Cheng-Lung Kao, Hsinchu (TW)

(73) Assignee: National Chiao Tung University,
Hsinchu (TW)

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

patent is extended or adjusted under 35

U.S.C. 154(b) by 440 days.

(21) Appl. No.: 12/603,845

(22) TFiled:  Oect.22,2009

(65) Prior Publication Data
US 2011/0037675 Al Feb. 17,2011

(30) Foreign Application Priority Data

Aug. 14,2009 (TW) ©oooooeioereoieeeeeeeeee 98127509 A

(51) Imt.ClL
HOIQ 1/48
HOIQ 1/38
H01Q 5/00 (2006.01)

H01Q 904 (2006.01)
(52) US.CL .......... 343/848;343/700 MS; 343/846;
343/845

(58) Field of Classification Search ............... 343/847-9

See application file for complete search history.

(2006.01)
(2006.01)

U.S. PATENT DOCUMENTS

5,420,596 A * 5/1995 Burrell et al . 343/700 MS
5,760,746 A *  6/1998 Kawahata ................. 343/702
6,281,848 B1* 82001 Nagumo et al. . 343/700 MS
6,476,767 B2* 11/2002 Aoyama et al. 343/700 MS
6,700,543 B2* 3/2004 Konishi et al. . 343/700 MS
6,753,813 B2* 6/2004 Kushihi ..... . 343/700 MS

6,891,507 B2*  5/2005 Kushihi et al. ... 343/702
2010/0315303 Al* 12/2010 Kearney et al. ... 343/767
2011/0210898 Al* 9/2011 Choietal. ... ... 343/749
2011/0227806 Al* 9/2011 Wong et al. ... 343/848
2012/0001815 Al* 1/2012 Wongetal. ........c......... 343/749

* cited by examiner

Primary Examiner — Douglas W Owens
Assistant Examiner — Jennifer F Hu
(74) Attorney, Agent, or Firm — WPAT, P.C.; Anthony King

57 ABSTRACT

The present invention is related to a coplanar antenna unit and
a coplanar antenna. By utilizing the unique properties of
meta-material to design 1-D balanced CRLH leaky-wave
antenna. The antenna can be realized with the coplanar
antenna unit consisting of MIM capacitor and grounded
inductor. In this invention, all proposed elements are imple-
mented by planar print circuit broad, so the full-space
switched beam scanning antenna has shorter length of leaky-
wave antenna and good radiation performance.

22 Claims, 8 Drawing Sheets

1
131
13—
Ls)
| Um0
Lérdi Z
Jdl —
/\167
1216 122
//15
70
/ p /
141
147 {77 Rpyy)




US008174460B2

a2 United States Patent 10) Patent No.: US 8,174,460 B2
Larson et al. 45) Date of Patent: May 8, 2012
(54) VARIABLE ANTENNA MATCHING 5,861,019 A 1/1999 Sun et al.
NETWORK FOR AN IMPLANTABLE 6,456,256 Bl 9/2002 Amundson et al.
ANTENNA 6,574,510 B2 6/2003 Von Arx et al.
6,614,406 B2* 9/2003 Amundsonetal. ........... 343/873
6,675,045 B2 1/2004 M t al.
(75) Inventors: Dennis E. Larson, White Bear Lake, 6,708,065 B2 3/2004 Voiszerxtt al.
MN (US); Prashant Rawat, Blaine, MN 6,809,701 B2  10/2004 Amundson et al.
(US); Daniel Kollmann, Andover, MN 6,889,084 B2 5/2005 Thompson et al.
(US) 6,978,126 B1  12/2005 Blaker et al.
7,047,076 B1* 52006 Lietal. ......cccoceoeinnnnn 607/36
. . . 7,209,792 B1* 4/2007 Parramon et al 607/120
(73) Assignee: Cardiac Pacemakers, Inc., St. Paul, 7,392,091 B2*  6/2008 BruinSma ... 607/60
MN (US) 2005/0010265 Al 1/2005 Baru etal.
. . o . 2006/0247737 Al 11/2006 Olson et al.
(*) Notice: Subject to any disclaimer, the term of this 2007/0010702 Al 1/2007 Wang et al.
patent is extended or adjusted under 35 2007/0100385 Al 5/2007 Rawat et al.
U.S.C. 154(b) by 951 days. 2009/0046030 A1*  2/2009 Songetal. ... 343/852
* cited by examiner
(21) Appl. No.: 12/182,964
(22) Filed: Jul. 30, 2008 Primary Examiner — Tho G Phan
(65) Prior Publication Data (74) AtZOrney, Agent, or Firm — Schwegman, Llll’ldbel’g &
Woessner, P.A.
US 2008/0288028 Al Nov. 20, 2008
Related U.S. Application Data (57) ABSTRACT
(©3) ‘(I;(;nt;r(l)uazt(l)c())r; olfoavs%l;a;%n;\l 2)091 122?56 8,622, filed on An implantable medical device can include an implantable
B ’ T antenna for communication with external devices or other
(51) Int.CL internal devices. Changes in the patient’s body position,
H01Q 1/50 (2006.01) weight, composition or other factors may change the effi-
(52) US.CL ... 343/861: 343/360: 607/36: 607/60 ciency of the implantable antenna and hinder communication.
(58) Field of Classification Search ................. 343/850 The disclosed circuit can calculate a value for a matching
343/860. 861: 607/36. 60 6f network for an implantable telemetry circuit to decrease an
See application file for complete search history. impedance difference between the implantable telemetry cir-
cuit and the implantable antenna or increase or maximize a
(56) References Cited communication power transfer value associated with the

U.S. PATENT DOCUMENTS
5,697,958 A * 12/1997 Pauletal. ............... 607/31

5,778,308 A 7/1998 Sroka et al.
106
Transceiver
102

122 ——I

implantable medical device.

21 Claims, 3 Drawing Sheets

108

Antenna
104

114 116

124

N
Sy



US008175524B2

a2 United States Patent 10) Patent No.: US 8,175,524 B2
Sathath 45) Date of Patent: May 8, 2012
(54) INFORMATION PROCESSING APPARATUS P 2000-031879 1/2000
HAVING A SHARED ANTENNA ELEMENT ® 2000165273 6/2000
Jp 2001257511 9/2001
JP 2001292073 10/2001
(75) Inventor: Anwar Sathath, Ome (JP) P 2002300051 10/2002
Jp 2003198408 7/2003
(73) Assignee: Kabushiki Kaisha Toshiba, Tokyo (JP) JP 2005-073199 3/2005
JP 2005217909 11/2005
(*) Notice:  Subject to any disclaimer, the term of this =~ WO W02004093346 10/2004
patent is extended or adjusted under 35
OTHER PUBLICATIONS

U.S.C. 154(b) by 690 days.
(21) Appl. No.: 11/787,465

(22) Filed: Apr. 16,2007

(65) Prior Publication Data
US 2007/0275660 A1l Now. 29, 2007

(30) Foreign Application Priority Data

May 29,2006  (JP) ccooviviiiicie 2006-148472

(51) Imt.Cl
HO04B 7/14 (2006.01)
(52) US.CL ... 455/19; 455/82; 455/269; 455/13 .4;
370/297,370/302
(58) Field of Classification Search ................ 455/13 4,
455/19, 82, 83, 269, 280; 370/297, 302;
343/702; 333/126
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,591,086 Bl 7/2003 Pleasant
2003/0042994 A1*  3/2003 Rosenbaum ...
2003/0080906 Al* 5/2003 Miyasaka ..

... 333/126
343/702

2005/0062657 Al*  3/2005 Lin ... 343/702
2006/0128333 Al* 6/2006 Kenoun etal. . . 455/193.2
2007/0082646 Al* 4/2007 Behzadetal. ............ 455/339

FOREIGN PATENT DOCUMENTS

IP 09-321646 12/1997
JP 10-257002 9/1998
JP 11251803 9/1999

Japanese Office Action dated Jun. 10, 2008 for application No. 2006-
148472 (U.S. Appl. No. 11/787,465), entitled Information Process-
ing Apparatus. (English Translation).

Chinese Patent Application No. 200710102664.9, The First Office
Action, mailed Nov. 27, 2009 (English translation).

* cited by examiner

Primary Examiner — Kamran Afshar

Assistant Examiner — Marisol Fahnert

(74) Attorney, Agent, or Firm — Blakely, Sokoloff, Taylor &
Zafman LLP

7 ABSTRACT

According to one embodiment, an information processing
apparatus includes an antenna element, a first wireless com-
munication module including a printed circuit board and a
wireless communication circuit which is provided on the
printed circuit board, and a second wireless communication
module. A diplexer is provided on the printed circuit board of
the first wireless communication module, and includes a first
terminal which is connected to the antenna element via a first
antenna connector provided on the printed circuit board and a
first cable, a second terminal which is connected to the wire-
less communication circuit via a wiring pattern on the printed
circuit board, and a third terminal which is connected to a
second antenna connector provided on the printed circuit
board. The second wireless communication module is con-
nected to the second antenna connector via a second cable.
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(57) ABSTRACT

A diclectric dual antenna apparatus intended for applications
such as small-sized radio frequency devices. The dual
antenna comprises a first partial antenna which implements
the lower operating band of the antenna and another partial
antenna implementing the upper operating band. The partial
antennas have a shared substrate, which together with the
radiators constitutes an integrated antenna component. The
matching of the dual antenna can be improved in either oper-
ating band without degrading it in the other operating band at
the same time. Methods of operating the aforementioned
apparatus are also disclosed.
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circuit board. Multiple conductive layers can be applied to a
multi-layered thermoformed structure to form a multi-an-
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(57) ABSTRACT

An antenna assembly for a mobile wireless communication
device has a support with a first surface and a second surface
between which a third surface and a fourth surface extend. A
conductive ground plane is formed on the second surface. An
antenna includes an electrically conductive patch located on
the first surface, and first and second electrically conductive
legs and an electrically conductive stripe all abutting the
patch. In one version the first and second legs and the strip are
all on the third surface. In another version the first and second
legs are on the third surface and the strip is on the fourth
surface that is orthogonal to the third surface. A first signal
port is adapted to apply a first signal to the first leg and a
second signal port 15 adapted to apply a second signal to the
third leg.
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(57) ABSTRACT

A tripolar antenna is described having at least two electro-
magnetic signal transmitting/receiving elements arranged
such that their axes of signal transmission/reception sensitiv-
ity are not parallel, wherein said elements are provided on or
al least partially in a substrate ol dielectric material so por-
tions of said at least two elements are coplanar and dielectri-
cally isolated from one another. In a preferred arrangement,
two dipoles are provided on the substrate in perpendicular
orientation and in the plane containing of the surface of said
dielectric material, Most preferably a further third element is
provided so as to render the antenna tripolar, said third ele-
ment comprising a first circular disk element secured to an
upper surface ol the dielectric material, and a second slightly
larger circular disk element. concentrically positioned on the
corresponding opposite and lower surface of the dielectric.

14 Claims, 3 Drawing Sheets




a2 United States Patent
Wong et al.

US008180412B2

US 8,180,412 B2
May 15, 2012

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

(54) MOBILE WIRELESS COMMUNICATIONS
DEVICE HAVING FREQUENCY SELECTIVE
GROUNDING AND RELATED METHOD

(75) Inventors: Joshua Kwan Ho Wong, Waterloo
(CA); Adrian M. Cooke, Kilchener
(CA)

(73) Assignee: Research In Motion Limited, Waterloo,
Ontario (CA)
(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 58 days.

(21) Appl. No.: 12/868,763

(22) Filed: Aug. 26,2010
(65) Prior Publication Data
US 2012/0052916 Al Mar. 1, 2012

(51) Int.CL

HO4M 1/00 (2006.01)
(52) US.CL ... 455/575.1: 455/114.1; 455/347:
455/550.1
(58) Field of Classification Search ............. 455/575.1.

455/550.1; 361/56
See application file for complete search history.

e

FRONT HOUSING

(56) References Cited

U.S. PATENT DOCUMENTS
2004/0203488 Al* 10/2004 Sullivan ctal. .......... 455/90.1

. 361/56

2005/0243456 Al 112005 Wingfield et al. .

2006/0038635 Al* 22006 Richiuso et al. .. . 333/177
2009/0256758 Al 102009 Schlubet al. . . 343/702
2010/0090921 Al 4/2010 Kimetal. . 343/848
20100194647 Al 82010 Manetal. ... . 343/702

FOREIGN PATENT DOCUMENTS

P 11-355022 12/1999
IP 2010-122525 6/2010
WO 2008078144 72008

# cited by examiner

Primary Examiner — Vladimir Magloire

Assistant Examiner — Gerald Johnson
(74) Attorney, Agent, or [irm — Allen, Dver, Doppelt,
Milbrath & Gilchrist, P.A.

(57) ABSTRACT

A mobile wireless communications device includes a por-
table housing having a metallic front housing forming a
peripheral sidewall as a metallic ring. A circuit board is car-
ried by the portable housing and forms a chassis ground
plane. A wireless communications circuit is carried by a
circuit board. An antenna circuit is carried by a circuit board
and connected to the wireless communications circuit. A
frequency selective grounding circuit is positioned at a
selected grounding location at the chassis ground plane and
metallic front housing and forms a harmonic trap that
responds to a specific range of frequencies.

24 Claims, 13 Drawing Sheets

21



US008180414B2

a2 United States Patent

Uejima et al.

US 8,180,414 B2
May 15, 2012

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

(54) PORTABLE RADIO DEVICE

(75) Inventors: Hireyuki Uejima, Sendai (JP): Shingo
Sumi, Sendai (JP): Hideki Hayama,
Yokohama (JP): Haruhike Kakitsu.
Sendai (JP), Yukari Yamazaki. Sendai
(IP)

(73)

Assignee: Panasonic Corporation, Osaka (JP)

(*) MNotice: Subject to any disclaimer, the term ol this
patent is extended or adjusted under 35
U.5.C. 154(b) by 135 days.

21

Appl. No.: 12/681,370

(22) PCT Filed: Sep. 30, 2008

(86) PCT No.:
§371 (c)(1),
(2), (4) Date:

PCT/IP2008/002747

Apr. 1,2010
(87) PCT Pub.No.. WO2009/057247

PCT Pub. Date: May 7, 2009

(65) Prior Publication Data

US 201070240424 A1 Sep. 23, 2010
(30) Foreign Application Priority Data

v 2007-283437
2008-151977

Oct. 31, 2007
Jun. 10, 2008

(P)
(IP) e
Int. CL.
HO4M 1/00 (2006.01)
US.ClL ... 455/575.3; 455/575.1: 455/575.7;
343/702; 343/893
Field of Classification Search 455/575.1.
455/575.3, 575.7, 343/702, 893
See application file for complete search history.

(51)
(52)

(58)

(56) References Cited

U.S. PATENT DOCUMENTS
7423596 B2* 92008 Maniwactal. ...
2008/0143609 Al* 62008 Mashima etal. ...

FOREIGN PATENT DOCUMENTS

343/700 MS
. 343/702

1P 2003-060759 A 272003
IP 3596774 Bl 12/2004
Ip 2005-006096 A 1/2005
I 2005-216158 A 8/2005
Ip 2006-166370 A 6/2006
Ip 2006-254002 A 92006
Ip 2007-122195 A 52007
WO 20061057350 Al 6/2006
WO 20071018146 Al 2/2007
WO 20071050666 Al 5/2007

OTHER PUBLICATIONS

International Search Report, mailed Oct. 28, 2008, issued in corre-
sponding International Application No. PCT/JP2008/002747, filed
Sep. 30, 2008.

* cited by examiner

Primary Examiner — Tuan H Nguyen
(74) Atrorney, Agent, or Firm — Seed IP Law Group PLLC

(57) ABSTRACT

There is adopted an enclosure dipole antenna structure
including antenna elements respectively provided in a lower
enclosure and an upper enclosure. There is also adopted a
structure in which the lower structure and the upper structure
are rotatably joined together along two axes of hinges. The
enclosures thereby become openable and closable in two
directions including a vertical direction and a horizontal
direction. There can be implemented high antenna perfor-
mance without use of an external antenna even regardless of
whether the enclosures are opened in the vertical direction or
the horizontal direction. A feeding section and a connection
section are separated from each other by a distance of Y20 or
more of a wavelength corresponding to an operating fre-
quency. Power can well be fed to the antenna elements.

7 Claims, 8 Drawing Sheets

f I
po m— 15
10— il. """""" 7
3 e
8 Y 13

G

lnme -
v




US008184054B2

a2 United States Patent 10y Patent No.: US 8,184,054 B2
Tsujimura (45) Date of Patent: May 22,2012
(54) PORTABLE TERMINAL AND BUILT-IN 20080203174 Al* 82008 Watanabe ...
ANTENNA 2010/0081489 A1* 42010 Ohba et al.
- 201 1/0156962 AL*  6/2011 Jeongetal. ...
(75) Inventor:  Akihire Tsujimura, Kokubunji (IP) FOREIGN PATENT DOCUMENTS
(73) Assignee: Kubushiki Kaisha Toshiba, Tokyo (JP)  1p 005 oo
) ] o ) P 2007-288360 A 11/2007
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 OTHER PUBLICATIONS
U.S.C. 154(b) by 425 days. ) )
Japanese Office Action dated Mar. 6, 2012 (and English translation
(21)  Appl. No.: 12/512,240 thereof) in counterpart Japanese Application No. 2008-317006.
(22) Filed:  Jul. 30,2009 * cited by examiner
5 > .
(65) Prior Publication Data Primary Examiner — Tan Ho
US 2010/0149047 A1 Jun. 17, 2010 (74) Attorney, Agent, or Firm — Holtz, Holtz, Goodman &
Chick., PC
(30) Foreign Application Priority Data
Dec. 12, 2008 (JP) oo 2008-317006 (57) ABSTRACT
(51) Imt. CL A portable terminal includes a non-conductive resin chassis
HeiQ 124 (2006.01) that is formed by molding a molding material and internally
(52) US.CL i 343/702; 343/700 MS provided with a printed circuit board on which a wireless
(58) Field of Classification Search ........... 343/700 MS. circuit is formed, and an antenna pattern that is disposed on a
343/702 wall surface of the chassis and in a region excluding a eject
See application file for complete search history. pin track formed when the chassis electrically connected with
the printed circuit board is formed, wherein the antenna pat-
(56) References Cited tern is constituted by sequentially laminating a copper layer.

U.S. PATENT DOCUMENTS

6,437,745 B1* 82002
T.570,218 B2 82009
8,098,204 B2 1/2012

343/702

Vaisanen et al. .............
Tsujimura et al.
Tsujimura et al.

a nickel layer and a gold layer by electroless plating, and the
nickel layer is rendered amorphous.

18 Claims, 6 Drawing Sheets

N
B
D
. o el /)
CLLL LTI 777774

16




(12)

US008184063B2

United States Patent
Qi et al.

US 8,184,063 B2
*May 22, 2012

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

(54)

(75)

73)

")

(21)
@2)

(65)

63)

(51

(52)
(58)

(56)

BALANCED DMPOLE ANTENNA

Inventors:  Yihong Qi, Waterloo (CA): Perry
Jarmuszewski, Waterloo (CA): Paul
Dullaert. Kitchener (CA)

Assignee:  Research In Motion Limited, Walerloo
(CA)
Notice:  Subject o any disclaimer, the term of this

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

This patent is subject to a terminal dis-

claimer.
Appl. No.: 12/544,657
Filed: Aug. 20,2009

Prior Publication Data
US 2009/0315800 Al Dec. 24, 2009

Related U.S. Application Data

Continuation of application No. 11/725,733, filed on
Mar. 20, 2007, now Pat. No. 7.586,457, which is a
continuation of application No. 10/984,699, filed on
Nowv. 9, 2004, now Pat. No. 7,193,579,

Int. CI.

HOIQ 916 (2006.01)

US.CL e 343/821; 343/793; 343/820
Field of Classification Search .................. 343/793,

343/795,820, 821, 822. 823
See application file for complete search history.

References Cited
.S, PATENT DOCUMENTS

2473328 A 6/1949 DBrown
4319249 A 3/1982 Evansetal.

-y
=]
==

107

5.929,820
5,936,590
5977842 A
6,239,755 Bl
6.778.099 Bl
6,940,264 B2
7.053.852 B2*

FOREIGN PATENT DOCUMENTS
1092407 A 1171967
OTHER PUBLICATIONS

7/1999
81999
L1/1999
5/2001
82004
92005
52006

Caulfield et al. ...
Funder

Brown

Klemens

Meyer el al.
Ryken et al.
Timofeev etal. ............. 343/797

e 343/761

A ¥
A

GB

Brouwer, On  Continuous Vector Distributions on  Surfaces,
Koninklijke Nederlandsche Akademie van Wetenschappen Proceed-
ings, vol. 11, p. 850-858, Mar. 27, 1909.

Hansel, Polarization Errors of Radio Direction Finders, a Proposed
Classification, Proceedings of the IRE (Correspondence), p. 970,
Aug. 1951,

Mathis, On Isotropic Antennas, Proceedings of the IRE (Correspon-
dence), vol. 42, p. 1810, Dec. 1954,

Roberts, A New Wide-B3and Balun, Proceedings of the IRL, vol. 45,
pp. 1628-1631. Dec. 1957,

* cited by examiner

Hoanganh Le
Ridout & Maybee LLP

Primary Examiner
(74) Attorney, Agent, or Firm

(57) ABSTRACT

A balanced dipole antenna, comprising: a lefl dipole arm
having a center end. a right dipole arm having a center end, a
coaxial cable having an outer conductor and a single inner
conductor and a top end clectrically located between the
center ends of the left and right dipole arms, a left stub
coupling the lelt dipole arm and the coaxial cable, and a right
stub coupling the right dipole arm and the coaxial cable,
wherein the inner conductor of the coaxial cable is connected
to one of the left and right dipole arms. and the outer conduc-
tor of the coaxial cable is connected to the other of the left and
right dipole arms.

18 Claims, 4 Drawing Sheets

J
101

117 ]

~ \109

> 110

15



US008185061B2

a2 United States Patent

Sato et al.

10) Patent No.: US 8,185,061 B2
45) Date of Patent: May 22, 2012

(54) WIRELESS TERMINAL WITH FREQUENCY
SWITCHING CIRCUITS FOR CONTROLLING

(75)

(73)

")

@1
(22)

(65)

(30)

AN OPERATING FREQUENCY

Inventors: Koichi Sato, Tachikawa (JP); Satoshi
Mizoguchi, Ome (JP); Isao Ohba,
Hachioji (JP)

Assignee: Kabushiki Kaisha Toshiba, Tokyo (JP)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 249 days.

Appl. No.: 12/724,669

Filed: Mar. 16,2010

US 2011/0070843 A1

Prior Publication Data

Mar. 24, 2011

Foreign Application Priority Data

Sep. 24, 2009

(D

(52)

(58)

Int. CL.
HO04B 1/40
HO04B 1/00
HO04B 15/00
HO04B 1/44
HO04B 1/18
HO04M 1/00
GO6F 3/033

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

2009-218701

US.CL ... 455/75; 455/63.3; 455/78; 455/83;
455/192.1; 455/575.5; 455/130

Field of Classification Search
455/83, 63.3, 75, 182.1, 192.1

455/78,

, 82,130, 575.5

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

7,269,440 B2 9/2007 Ueda

7,348,926 B2 3/2008 Ueda
2004/0217914 Al* 11/2004 Yamashitaetal. ........... 343/850
2006/0118951 Al* 6/2006 Ogawaetal. ................ 257/728
2009/0069062 Al 3/2009 Suzuki et al.

FOREIGN PATENT DOCUMENTS

JP 2003-332938 A 11/2003

JP 2008-086194 A 4/2008

JP 2009-071513 A 4/2009

wo 2007/143616 A2  12/2007
OTHER PUBLICATIONS

Japanese Office Action dated May 24, 2011, issued in counterpart
Japanese Application No. 2009-218701, and English translation
thereof.

* cited by examiner

Primary Examiner — Temesgh Ghebretinsae

Assistant Examiner — Devan Sandiford

(74) Attorney, Agent, or Firm — Holtz, Holtz, Goodman &
Chick, PC

7 ABSTRACT

A wireless terminal includes an antenna which comprises an
antenna element and at least one frequency switching circuit
to control an operating frequency of the antenna element in
accordance with a frequency control signal, a plurality of RF
circuits to perform an RF signal processing, an antenna
switch to connect the antenna to one of the plurality of RF
circuits in accordance with a connection control signal, and a
generation unit configured to generate the frequency control
signal and the connection control signal in accordance with
switching between a plurality of wireless communication
systems or switching between transmission and reception.
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7 ABSTRACT

Electronic devices and other apparatuses adapted to receive
electromagnetic wave communications are disclosed. An
outer housing encloses various device components, including
at least an internal antenna located fully therewithin and
adapted to receive/send communications from/to an outside
source via RF or other electromagnetic waves. A ceramic
coating can be a thermal spray coating that covers at least a
portion of the outer surface proximate to the internal antenna,
and can be “RF transparent”—adapted to allow communica-
tions to/from the internal antenna via electromagnetic waves.
The outer housing can be plastic, metal or a combination
thereof. For metal or other non-RF transparent housings, an
RF-transparent insert can be fitted into a window in the hous-
ing to permit communications to the internal antenna. The
ceramic coating covers some or all of the metal, plastic and/or
insert that comprise the outer housing and surface for a final
aesthetic finish to the device.
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57) ABSTRACT

A bent monopole antenna with shared segments is capable of
tri-band communication. In an example embodiment, an
antenna assembly includes a substrate, a first bent monopole,
a second bent monopole, and a third bent monopole. The first,
second, and third bent monopoles are disposed on the sub-
strate. The first bent monopole includes a feedline segment
and a first segment. The second bent monopole includes the
feedline segment and the first segment. The third bent mono-
poleincludes the feedline segment and a second segment. The
first, second, and third bent monopoles share the feedline
segment, while the first and second bent monopoles also share
the first segment. A T-junction is formed by the feedline
segment, the first segment, and the second segment. In an
example implementation, the first segment has a first width,
and the second segment has a second width, with the first
width being greater than the second width.
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