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thereby transmitting/receiving an electromagnetic wave.
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The present invention discloses a multi-band antenna. The
antenna includes a ground portion, a parasitic unit connecting
with the ground portion and operated at a first frequency
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operated at a second frequency band, a second radiation por-
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33 Claims, 12 Drawing Sheets

102

o |

.'ll.\-
Adobe

Acrobat S {F



US007812768B2

a2 United States Patent

(10) Patent No.: US 7,812,768 B2

Liu et al. 45) Date of Patent: Oct. 12,2010
(54) MULTIPLE INPUT MULTIPLE OUTPUT (58) Field of Classification Search .......... 343/700 MS,
ANTENNA 343/795, 893, 878
See application file for complete search history.
(75) Inventors: Xiao-Feng Liu, Shenzhen (CN); Cho-Ju .
Chung, Taipei Hsien (TW); Teng-Huei (56) References Cited
Chw, Taipei Hsien (TW) U.S. PATENT DOCUMENTS
(73) Assignees: Hong Fu Jin Precision Industry 7,561,110 B2*  7/2009 Chen ...cocvevuevnreeenennnne 343/702
(ShenZhen) Co., Ltd., Shenzhen, 2008/0268908 Al* 10/2008 Chen ....ccccceeevvuuenenen 455/562.1
Guangdong Province (CN); Hon Hai 2009/0174617 Al*  7/2009 Chen .....ccooevvvviniennnnn 343/727
gf;;f‘l‘{"s‘lg‘gi;‘;y Co., Ltd., Tu-Cheng, FOREIGN PATENT DOCUMENTS
CN 100349325 C 11/2007
(*) Notice: Subject to any disclaimer, the term of this ™ M302781 12/2006
patent is extended or adjusted under 35 ) )
U.S.C. 154(b) by 283 days. * cited by examiner
. Primary Examiner—Shih-Chao Chen
(21) Appl. No.: 12/185,107 (74) Attorney, Agent, or Firm—Frank R. Niranjan
(22) Filed: Aug. 3, 2008 57) ABSTRACT
65 Prior Publication Dat
(65) for ublication Lata A MIMO antenna (20) is disposed on a substrate (10) includ-
US 2009/0267857 A1 Oct. 29, 2009 ing a first surface (12) and a second surface (14). The MIMO
. Lo L. antenna includes a pair of parallel first antennas (30) spaced
(30) Foreign Application Priority Data apart from each other and a second antenna (40) spaced apart
Apr. 28,2008  (CN)  eoovvveeeveeeen. 2008 1 0301365 from the first antennas. The second antenna is disposed
between the first antennas. Each of the first and second anten-
(51) Int.Cl. nas is disposed on the first and second surface of the substrate
H01Q 1/38 (2006.01) and is a dipole antenna.
H01Q 928 (2006.01)
(52) US.CL ... 343/700 MS; 343/795 18 Claims, 13 Drawing Sheets
10
50 70
30 40
/ )
386
34 372]37 T
2 274 i l L—14
484
384 48[
age
36 !
e 30 49 46
o
" idobe

Acrobat S {F



a2 United States Patent

Wen et al.

US007812772B2

US 7,812,772 B2
Oct. 12, 2010

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

(54) ANTENNA, AND ASSOCIATED METHOD,
FOR A MULTI-BAND RADIO DEVICE
(75) Inventors: Geyi Wen, Waterloo (CA); Dong Wang,
Waterloo (CA); Mark Pecen, Waterloo
(CA)
(73) Research In Motion Limited, Waterloo
(CA)

Assignee:

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

patent is extended or adjusted under 35

U.S.C. 154(b) by 61 days.

(21) Appl. No.: 11/843,851

(22) Filed: Aug. 23,2007

(65) Prior Publication Data

US 2009/0051597 A1 Feb. 26, 2009

Int. CIL.

HO01Q 1/24 (2006.01)

US.CL i 343/702; 343/700 MS

Field of Classification Search ................. 343/702,
343/700 MS

See application file for complete search history.

(1)

(52)
(58)

References Cited

U.S. PATENT DOCUMENTS

(56)

7,068,230 B2* 6/2006 Qietal. ....ccceeenrrnnenn. 343/702

3/2007
8/2002
1/2003
7/2003
12/2004
12/2004
3/2005

Watada et al. ......... 343/700 MS
Konishi et al.

Konishi et al.

Ollikainen et al.

Sadamori et al.

SUNE evviiiie 343/702
Furuno et al. ......... 343/700 MS
2006/0244665 Al* 112006 Tung .......ccoeeeevvuveennnen. 343/702
2008/0007464 / 1/2008 HSU oo 343/702

FOREIGN PATENT DOCUMENTS
EP 1162688 Al  12/2001

7,196,667 B2 *
2002/0101382 Al
2003/0001781 Al
2003/0142022 Al
2004/0252063 Al
2004/0263396 /
2005/0062650 Al*

* cited by examiner

Primary Examiner—Hoang V Nguyen

(57) ABSTRACT

Antenna apparatus, and an associated method, for a mobile
station, or other radio device. A folded conducting strip is
formed upon multiple sides of a cube-shaped, or other three-
dimensional substrate of small dimensions. The conducting
strip exhibits resonance at multiple frequencies, such as at
frequencies encompassing the 800/900/1800/1900/2200
MHz frequencies. Because of the positioning of the conduct-
ing strip upon the multiple sides of the substrate, a conducting
strip of increase length is provided while permitting the
dimensional requirements of the antenna structure to be
small. Multiple antennas are able to be positioned at the radio
device to provide for multiple-input, multiple-output radio
operation.

13 Claims, 9 Drawing Sheets

/

106

o |

.'ll.\-
Adobe

Acrobat S {F



United States Patent

US007812773B2

(12) (10) Patent No.: US 7,812,773 B2
Qi et al. @5) Date of Patent: Oct. 12,2010
(54) MOBILE WIRELESS COMMUNICATIONS 6,329,951 Bl 12/2001 Wenetal. ...ccccceeueeeee. 343/702
DEVICE ANTENNA ASSEMBLY WITH 6,765,536 B2 7/2004 Phillipsetal. .............. 343/702
ANTENNA ELEMENT AND FLOATING 7,199,760 B2* 4/2007 Gilmore etal. .. . 343/702
DIRECTOR ELEMENT ON FLEXIBLE 2002/0135523 Al 9/2002 Romero et al. . 343/741
SUBSTRATE AND RELATED METHODS 2003/0160729 Al* 82003 Komiyama ............... 343/702
2005/0270241 Al* 12/2005 Qietal. ......coevinenns 343/702
(75) Inventors: Yihong Qi, St. Agatha (CA); Ying Tong 2007/0164910 Al 7/2007 Qietal. ... . 343/702
Man, Waterloo (CA); Adrian Cooke, 2007/0188392 Al 8/2007 Kanazawaetal. .......... 343/702
Kitchener (CA)
FOREIGN PATENT DOCUMENTS
(73) Assignee: grel::;gc(hCI:)Motlon Limited, Waterloo, EP 1487051 12/2004
WO W00205384 1/2002
(*) Notice: Subject to any disclaimer, the term of this wo 2004/021511 3/2004
patent is extended or adjusted under 35 gg xg;gg:ggzg;g ?gggg
U.S.C. 154(b) by 49 days.
(21) Appl. No.: 11/863,324 * cited by examiner
- Primary Examiner—Rexford N Barnie
(22) Filed: Sep. 28,2007 Assistant Examiner—Matthew C Tabler
(65) Prior Publication Data gfllrjtﬁgngilcﬁsetmf’ AO v Firm—Allen, Dyer, Doppelt,
US 2009/0085812 A1 Apr. 2, 2009
57 ABSTRACT
(51) Imt.Cl
H01Q 1738 (2006.01) A mobile wireless communications device may include a
Ho1Q 19/00 (2006.01) portable housing, a circuit board carried by the portable hous-
(52) US.CL ..o 343/702; 343/700 MS; ing and having a ground plane thereon, wireless communica-
343/833 tions circuitry carried by the circuit board, and an antenna
(58) Field of Classification Search .......... 343/700 MS, assembly carried by the housing. More particularly, the
343/702, 833; 379/429, 430, 433.01, 433.11-433.13; antenna assembly may include a flexible substrate, an elec-
455/575.7, 25 trically conductive antenna element on the flexible substrate
See application file for complete search history. and connected to the wireless communications circuitry and
(56) References Cited the ground plane, and a floating, electrically conductive direc-

U.S. PATENT DOCUMENTS

tor element on the flexible substrate for directing a beam
pattern of the antenna element.

25 Claims, 7 Drawing Sheets

40

6,031,505 A 2/2000 Qietal. ..oooovviinnnnnnnen. 343/795
6,249,255 B1* 6/2001 Eggleston ................... 343/702
37\

{ BACK OF DEVICE)

35\/

£ C:/Lj}/
T

-1
L+,

] /39

{ FRONT OF DEVICE )

40b

o |

.'ll.\-
Adobe

Acrobat S {F



US007812774B2

a2 United States Patent

Friman et al.

US 7,812,774 B2
Oct. 12, 2010

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

(54) ACTIVE TUNED LOOP-COUPLED ANTENNA

(75)  Inventors: AIf Friman, Vixjo (SE); Sverker
Petersson, Nybro (SE); Laurent
Desclos, San Diego, CA (US); Jeffrey
Shamblin, San Marcos, CA (US)

(73) Assignee: Ethertronics, Inc., San Diego, CA (US)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 232 days.
(21) Appl. No.: 12/117,669
(22) Filed: May 8, 2008
(65) Prior Publication Data
US 2009/0278756 Al Nov. 12, 2009
(51) Int.Cl
HO01Q 7/00 (2006.01)
(52) US.Cl .o 343/748; 343/745
(58) Field of Classification Search ................. 343/745,

343/748, 850, 860, 861
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
5,874,926 A *  2/1999 Tsuru etal. . 343/860
7,109,945 B2*  9/2006 Mori .......... . 343/861

Nakamura et ;1.1. . 343/702
Ohtaki et al. ............... 343/861

2007/0290934 Al* 12/2007
2008/0252549 Al* 10/2008

* cited by examiner

Primary Examiner—Hoang V Nguyen
(74) Attorney, Agent, or Firm—Coastal Patent, LLC; Joshua
S. Schoonover

57 ABSTRACT

An active tuned loop-coupled antenna capable of optimizing
performance over incremental bandwidths and capable of
tuning over a large total bandwidth to be used in wireless
communications. The active loop is capable of serving as the
radiating element or a radiating element can be coupled to this
active loop. Multiple active tuned loops can be coupled
together to extend the total bandwidth of the antenna. Active
components can be incorporated into the antenna structure to
provide yet additional extension of the bandwidth along with
increased optimization of antenna performance over the fre-
quency range of the antenna.
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(57) ABSTRACT

An apparatus has an antenna distance setting mechanism that
sets a distance between a cosmetic cover and a radio antenna.
An upper housing and a radio antenna, which has a ground
and a radiating element and is movably attached to the upper
housing, are covered by a cosmetic cover formed of a dielec-
tric material. An antenna distance setting mechanism
includes a radio antenna supporting member, elastic mem-
bers, and protrusions. The radio antenna-supporting member
is movably attached to the upper housing. When the cosmetic
cover is attached to the upper housing, an inner wall of the
cosmetic cover pushes the ends of the protrusions against an
elastic force of the elastic members to set the distance
between the radiating element and the inner wall of the cos-
metic cover to a predetermined distance.
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7 ABSTRACT

In an antenna that has high sensitivity to frequencies of nar-
row bands and over a wide band and that can be small-sized,
and in a wireless module, wireless unit and wireless apparatus
using this antenna, the antenna is comprised of a transmission
line, and variable capacitance means connected to this trans-
mission line, and the variable capacitance means controls the
resonant frequency.
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A dual band multi-pitch helical antenna (101) includes a first
section (201) positioned adjacent to the feed point having a
widely spaced pitch. A second section (203) is attached to the
first section (201) having a narrowly spaced pitch. A third
section (205) is attached to the second section (203) having a
widely spaced pitch, while a fourth section (207) is attached
to the third section (205) having a narrowly spaced pitch. The
antenna further includes a parasitic element (213a/2135) that
is positioned adjacent to each of the first section (201), second
section (203), third section (205), and fourth section (207) for
enhancing broad-band antenna performance. A matching net-
work (216) is connected between an antenna feed point and
the first section (201) for matching the dual band multi-pitch
helical antenna to a predetermined feed point impedance such
that the antenna is resonant in at least two frequency bands.
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in plan view perpendicular to the effective surface (7), the
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partially covers the effective surface (7),
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and/or with interposition with at least one electrical
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An antenna includes a base plate, a grounding component, a
feed-in conductor, a first controlling unit and a second con-
trolling unit. The base plate includes a first surface and a
second surface. The grounding component is provided on the
first surface and includes a first part, a second part and a notch
formed between the first part and the second part. The feed-in
conductor is provided on the second surface and includes a
first conducting part. The first conducting part extends across
the notch, and is coupled to the first part. The first controlling
unit is provided on the second surface and includes a first
wire. The first wire extends across the notch, and is coupled to
the first part. The second controlling unit is provided on the
second surface and includes a second wire. The second wire
extends across the notch, and is coupled to the first part.
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57) ABSTRACT

An antenna for a wireless communication may include a
ground plane provided on a carrying structure, a feed element,
and a radiating element coupled to the feed element, the
radiating element being substantially parallel to and verti-
cally displaced from the ground plane by the feed element and
a shortening element. The antenna may also include a para-
sitic element provided directly on the carrying structure as
part of the carrying structure ground layer.
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57 ABSTRACT

An asymmetrical flat antenna contains an insulation layer.
The antenna also contains a conductive power supply pattern
that is provided on the insulation layer and a conductive
antenna pattern that extends from the power supply pattern
and is provided on the insulation layer. The conductive
antenna pattern has an asymmetrical configuration with
respect to the power supply pattern.
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