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57 ABSTRACT

A chip antenna has a dielectric material layer, a first mean-
dered strip, a second meandered strip and several bended
strips. The first meandered strip is meandered in one direction
and disposed on the dielectric material layer. The second
meandered strip is meandered in another direction and dis-
posed on the dielectric material layer. The first meandered
strip is connected to the second meandered strip. The bended
strips are connected to the turns of the meandered strips.
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57 ABSTRACT

Communications devices having a combined antenna and
speaker for a radio receiving apparatus is provided. The com-
bined antenna and speaker includes a speaker and a low
profile built-in radio antenna element. The antenna element
includes a flat sheet carrying a conductive antenna trace. An
exciter is connected to the sheet and devised to induce vibra-
tions therein for generating sound. This integrates a flat panel
speaker with the antenna element, which saves components
and may increase performance.
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67 ABSTRACT

A multi-band antenna for multi-band radio frequency tele-
communications. The multi-band antenna includes a conduc-
tive patch separated from a ground plane by a dielectric mate-
rial. A slot pattern formed in the conductive patch defines a
perimeter substantially surrounding two feed pins and
arranged symmetrically about a center line. The slot pattern
includes one or more inwardly extending arms projected
along axes that pass between the two feed pins. The axes may
be parallel to the center line. The slot pattern may be arranged
using folded slots. In one embodiment, circular polarization
is realized at GPS frequency by using one feed pin and linear
or circular polarization is realized by using one or two feed
pins for other bands. The feed pins may be controlled inde-
pendently without a fixed phase and amplitude arrangement
necessary to achieve a fixed polarization (linear, circular, or
elliptical), which allows for adaptive pattern and polarization
agility.
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7 ABSTRACT

A wireless communication node, such as a repeater, including
a frequency translating repeater, a physical layer (PHY)
repeater, time divisional duplex repeater (TDD) and the like,
is configured with a pair of directional patch antennae and an
omni-directional antenna. The patch antennae can be selected
depending on the orientation of the repeater package to com-
municate with a station such as an access point or a base
station. The omni-directional antenna can be directed toward
another station such as a client. The patch antennae and the
omni-directional antenna can be orthogonally polarized to
increase isolation and reduce electromagnetic coupling. Mul-
tiple antennae can be used in multiple-input-multiple-output
(MIMO) configurations.
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(57) ABSTRACT

A wireless handset including an antenna array. The antenna
array includes an active antenna element and two passive
antenna elements. The active and passive antenna elements
are arranged to form a triangle with a vertex. The vertex
includes a vertex angle and the active antenna element is
disposed at the vertex. The vertex angle is between 90 degrees
and 180 degrees.

3 Claims, 19 Drawing Sheets

'
'

I

B 150 CONTROL
I UNIT

|

1

'

t

________________ )
170
1 RF c
UP/DOWN

CONVERTER PROCESSOR
DEVICE

TRANSCEIVER DEVICE 650




a2 United States Patent

Tang et al.

US007463209B2

US 7,463,209 B2
Dec. 9, 2008

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

(54) PLANAR DIPOLE ANTENNA

(75) Inventors: Chia-Lun Tang, Miao-Li Hsien (TW);
Shih-Huang Yeh, Tou-Liu (TW);
Kin-Lu Wong, Kao-Hsiung (TW);
Yung-Tao Liu, Kao-Hsiung (TW);
Ting-Chih Tseng, Tai-Nan Hsien (TW)

(73) Assignee: Industrial Technology Research
Institute, Hsinchu (TW)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 96 days.

(21) Appl. No.: 11/244,592

(22) Filed:  Oct. 6, 2005

(65) Prior Publication Data
US 2006/0170605 A1 Aug. 3, 2006

(30) Foreign Application Priority Data
Feb. 3, 2005 (TW) e 94103392 A

(51) Int.CL
H01Q 138 (2006.01)
HO01Q 9/28 (2006.01)
(52) US.CL o 343/795
(58) Field of Classification Search ................ 343/795,
343/722, 802
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,860,019 A * 81989 Jiangetal ............... 343/795
200
220¢ 223

2211 —

222 —

6,529,170 B1* 3/2003 Nishizawa etal. .......... 343/795
6,747,605 B2 6/2004 Lebaric etal. .............. 343/795
7,102,586 B2* 9/2006 Liangetal. ................. 343/795
2003/0020665 Al 1/2003  Shor ....cccevevivieiiininnnns 343/810

FOREIGN PATENT DOCUMENTS

™ 529783 4/2003

* cited by examiner

Primary Examiner—Michael C Wimer

(57) ABSTRACT

A planar dipole antenna comprises a dielectric substrate, two
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back of a conventional antenna with receiver’s gain only
about 2.2 dBi. This planar dipole antenna has a simple struc-
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dielectric substrate by a standard printing or etching process.
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A plate member is adapted to be electrically grounded. A first
radiating electrode opposes the plate member with a gap and
extending parallel to the plate member. A second radiating
electrode opposes the plate member with a gap and extending
parallel to the plate member. A feeding pin is connected to a
center part of the first radiating electrode and a center part of
the second radiating electrode. The feeding pin is adapted to
feed power to the first radiating electrode and the second
radiating electrode. A pair of first short-circuiting pins are
electrically connecting the plate member and an outer edge of
the first radiating electrode at symmetrical positions relative
to the feeding pin. A pair of second short-circuiting pins are
electrically connecting the plate member and both ends of the
second radiating electrode. The first radiating electrode is
formed with blank portions which are located at such posi-
tions that are on hypothetical straight lines connecting the
feeding pin and the short pins. The first radiating electrode
and the second radiating electrode are flush with each other.

6 Claims, 7 Drawing Sheets

30a

30b



a2 United States Patent

Wen et al.

US007466271B2

US 7,466,271 B2
Dec. 16, 2008

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

(54) MULTIPLE-BAND ANTENNA WITH PATCH
AND SLOT STRUCTURES

(75) Inventors: Geyi Wen, Waterloo (CA); Perry
Jarmuszewski, Waterloo (CA); Adam
D. Stevenson, Waterloo (CA)

(73) Assignee: Research In Motion Limited, Ontario
€A

(*) 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.: 11/838,751

(22) Filed: Aug. 14,2007
(65) Prior Publication Data
US 2008/0030411 A1 Feb. 7, 2008

Related U.S. Application Data

(63) Continuation of application No. 11/456,025, filed on
Jul. 6, 2006, now Pat. No. 7,283,097, which is a con-
tinuation of application No. 10/723,840, filed on Nov.
26, 2003, now Pat. No. 7,224,312.

(51) Imt.ClL

HOIQ 1/38 (2006.01)

HOIQ 124 (2006.01)
(52) US.CL ... 343/700 MS; 343/702
(58) Field of Classification Search .......... 343/700 MS,

343/702, 725, 745,770
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,049,314 A 4/2000 Munson et al. ............. 343/846
6,140,966 A 10/2000 Pankinaho 343/700 MS
6,157,348 A 12/2000 Openlander ................. 343/846
6,343,208 Bl 1/2002 Ying ..cccooevvevvvinnnnnn. 455/575.7
6,408,190 Bl 6/2002 Ying ... 455/553
6,466,170 B2* 10/2002 Zhou .......ccocceuuen. 343/700 MS

6,670,923 Bl  12/2003 Kadambietal. ...... 343/700 MS
7,023,387 B2* 4/2006 Wenetal. ............. 343/700 MS
7,136,024 B2  11/2006 Yuanzhu etal. ............. 343/767
7,145,516 B2  12/2006 Koetal. ....... ... 343/767
7,151,493 B2 12/2006 Wen et al. . ... 343/767
7,224312 B2* 5/2007 Wenetal. ............. 343/700 MS

(Continued)
FOREIGN PATENT DOCUMENTS

CN 1338796 A 3/2002

(Continued)

Primary Examiner—Tan Ho
(74) Attorney, Agent, or Firm—Allen, Dyer, Doppelt,
Milbrath & Gilchrist P.A.

(57) ABSTRACT

A multiple-band antenna having first and second operating
frequency bands is provided. The antenna includes a first
patch structure associated primarily with the first operating
frequency band, a second patch structure electrically coupled
to the first patch structure and associated primarily with the
second operating frequency band, a first slot structure dis-
posed between a first portion of the first patch structure and
the second patch structure and associated primarily with the
first operating frequency band, and a second slot structure
disposed between a second portion of the first patch structure
and the second patch structure and associated primarily with
the second operating frequency band. A mounting structure
for the multiple-band antenna is also provided. The mounting
structure includes a first surface and a second surface opposite
to and overlapping the first surface. The first and second patch
structures are mounted to the first surface, and a feeding point
and ground point, respectively connected to the first and
second patch structures, are mounted to the second surface.
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57 ABSTRACT

Provided is a multi-band antenna using a whip having inde-
pendent power feeding in a wireless telecommunication ter-
minal. The multi-band antenna of a wireless telecommunica-
tion terminal includes a first feed point for feeding an electric
signal provided from an electric signal provider; a second
feed point for feeding an electric signal provided from the
electric signal provider; a plurality of radiators for radiating
the electric signal fed from the first feed point into an elec-
tromagnetic wave signal; and a whip radiator for radiating the
electric signal fed from the second feed point into an electro-
magnetic wave signal in order to increase the radiant effi-
ciency of the electromagnetic wave signal radiated from a
plurality of radiator and extend a bandwidth.
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67 ABSTRACT

An antenna module of mobile phone has an antenna, a feed-in
terminal and a grounding terminal. The antenna includes an
antenna body for receiving and radiating electromagnetic
waves, a feed-in portion and a grounding portion. The feed-in
portion forms a first bump array with adhesive on a surface
thereon. The grounding portion forms a second bump array
with adhesive on a surface thereon. The first bump array and
adhesive of the feed-in portion connect with the feed-in ter-
minal, and the second bump array and adhesive of the ground-
ing portion connect with the grounding terminal. The first
bump array and the second bump array respectively pierce
oxidation coatings on surfaces of the feed-in terminal and the
grounding terminal, producing contact positive pressure,
electrically connecting the feed-in portion and the grounding
portion with the feed-in terminal and the grounding terminal.
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(57) ABSTRACT

A compact and thin antenna device can be mounted in a small
area of a substrate and has a multiband capability adaptable to
various applications. The antenna device includes a chip
antenna, an antenna element, and a chip antenna. The chip
antenna is produced by forming a radiation electrode on the
surface of a dielectric base, and mounting a frequency vari-
able circuit on the radiation electrode. Thus, it becomes pos-
sible to obtain a resonant frequency f1 of the chip antenna and
further to vary the resonant frequency f1. The antenna ele-
ment is produced by adding an auxiliary element to an addi-
tional radiation electrode for the chip antenna. The chip
antenna includes a radiation electrode on a dielectric base and
a conductive pattern. Thus, a resonant frequency {2 and a
resonant frequency f3 of the antenna element and the chip
antenna, respectively, can be obtained.
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An adjustable multi-band planar antenna especially appli-
cable in mobile terminals. A conductive element is placed in
the structure of an antenna of PIFA type such that the con-
ductive element has a significant electromagnetic coupling to
the radiating plane. The parasitic element at issue is con-
nected to a matching circuit (550) consisting of several reac-
tive element. The parasitic element, the matching circuit and
a line (540) between them constitute an adjusting circuit of
the antenna. The circuit values of the matching circuit can be
chosen from at least two alternatives. Alteration in the circuit
values changes the coupling between the parasitic element
and the ground, in which case an operation band of the
antenna is displaced, because the electric length of the anten-
na’s part corresponding that band is changed, measured from
the short-circuit point. Regarding the shiftable operation
band, proper impedance matching and a proper efficiency can
be arranged for the antenna.
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57 ABSTRACT

An attachment/detachment mechanism for an antenna is con-
figured to avoid damage to the antenna when an excessively
large force is applied to the antenna, regardless of the direc-
tion. A rotational L-shaped connector of an antenna section of
the antenna is connected to an antenna housing disposed on a
main electronic device unit. A fitting groove is formed on a
male fitting cylinder on the rotational L-shaped connector
side, and an O-ring is fitted to the groove. An engagement
projection formed on an inner wall of a female fitting cylinder
on the antenna housing frictionally engages with the O-ring.
This configuration allows rotation and attachment/detach-
ment of the antenna section relative to the antenna housing. A
contact member is attached to the fitting cylinder to contact a
contact spring 31 that presses the O-ring against the engage-
ment projection.
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7 ABSTRACT

A near field communication loop antenna (308) is mechani-
cally coupled to the cover (300) of a cellular telephone. The
antenna (308) is coupled on the inside of the cover (300)
between a keypad (302) and the cover (300), whereby the
antenna (308) surrounds the keys (314) and is sandwiched
between the keypad assembly (302) and the cover (300). A
near field communication antenna (406) is coupled to the
outside surface of the cover (300) surrounding a display and
sandwiched between a lens (400) and the phone cover (300).
A near field communication antenna embedded in the phone
cover material, whereby the antenna surrounds either the keys
or the display, is disclosed as well.
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7 ABSTRACT

A mobile terminal and a mobile terminal antenna reduce the
intensity of electromagnetic waves radiated in the direction of
a human body. The mobile terminal antenna includes a radia-
tor, which radiates electromagnetic waves; a ground which is
connected with the radiator, and a radiation preventer which
has ametallic bar on one side of the ground in parallel with the
ground at an interval. Accordingly, the electromagnetic radia-
tion exposure to the human body can be reduced by altering
the radiation emission pattern, while the performance of the
antenna can be simultaneously enhanced.
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