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the second radiating portion surround a rectangle rim.

14 Claims, 2 Drawing Sheets



a2 United States Patent

Chen et al.

US007659853B2

US 7,659,853 B2
Feb. 9,2010

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

(54) MINIATURIZED MULTI-BAND ANTENNA

(75) Inventors: Yun-Ta Chen, Tao-Yuan (TW);
Chien-Pang Chou, Tao-Yuan (TW);
Chang-Hao Hsieh, Tao-Yuan (TW);
Chia-I Lin, Tao-Yuan (TW)

(73) Assignee: HTC Corporation, Taoyuan, Taoyuan
County (TW)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 86 days.

(21) Appl. No.: 11/854,557

(22) Filed: Sep. 13, 2007

(65) Prior Publication Data
US 2008/0186236 Al Aug. 7, 2008

(30) Foreign Application Priority Data

Sep. 25,2006 (TW) . 95135405 A
Jan.8,2007  (TW) o 96100709 A

(51) Imnt.CL
Ho1Q 1738 (2006.01)
(52) US.CL .. 343/700 MS; 343/702
(58) Field of Classification Search .......... 343/700 MS,
343/702
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,342,860 Bl 1/2002 Haussler

6,819,287 B2* 11/2004 Sullivan et al. ..
6,930,640 B2 8/2005 Chung et al.

weree 343/700 MS

7,352,329 B2* 42008 Chungetal. ... 343/700 MS
2004/0080457 Al 4/2004 Guo
2004/0090378 Al 5/2004 Dai
2008/0012775 A1*  1/2008 Shih ..o 343/702

2008/0024371 Al*  1/2008 Shih ....cooceviiiiiiiinnnn. 343/702

FOREIGN PATENT DOCUMENTS

DE 103 41 310 3/2004
EP 1193797 A2 4/2002
EP 1432072 Al 6/2004
EP 1750323 2/2007
Ip P2002-111344 A 4/2002
WO 2006/070233 Al 772006

* cited by examiner

Primary Examiner—Tan Ho
(74) Attorney, Agent, or Firm—Winston Hsu

(57) ABSTRACT

A multi-band antenna includes a bent flat copper antenna
forming a radiation surface to provide GSM-850/900/1800/
1900 or GPS multi-band applications, and an auxiliary
antenna coupled to the radiation surface provide WCDMA-
2100/UMTS-2100 multi-band applications. The radiation
surface and the auxiliary antenna are coupled to generate the
required bandwidth for multiple radiation bands and to opti-
mize the gain of radiation, so that the multi-band antenna can
provide a broad range of services.

20 Claims, 9 Drawing Sheets




a2 United States Patent

Chen et al.

US007659864B2

US 7,659,864 B2
Feb. 9,2010

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

(54)  BROADBAND ANTENNA

(75) Inventors: Wen-Shyang Chen, Hsin-Tien (TW);
Yao-Yuan Chang, Hsin-Tien (TW);
Chih-Ren Hsiao, Hsin-Tien (TW);
Tsung-Wen Chiu, Hsin-Tien (TW);
Fu-Ren Hsiao, Hsin-Tien (TW)

(73) Assignee: Advanced Connectek Inc., Hsin-Tien,
Taipei Hsien (TW)
(*) Notice:  Subject to any disclaimer, the term of this

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

(21) Appl. No.: 12/101,549

(22) Filed: Apr. 11, 2008
(65) Prior Publication Data

US 2008/0258980 Al Oct. 23, 2008
30) Foreign Application Priority Data

Apr. 20,2007 (TW) e 96113999 A

(51) Int.CL
HoiQ 150
11010 9/30

(52) US.Cl oo,

(2006.01)
(2006.01)
343/860; 343/700 MS;
343/731:343/732
(58) Field of Classification Search ................ 343/860,
343/731
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,081,242 A 6/2000 Wingo

6,094,172 A *  7/2000 Koscicaetal. .............. 343/731

6,396,458 B1* 52002 Cocksonetal. ... 343/860

7,394,428 B1* 72008 Hsich ..coooevvrneenns 343/700 MS
2002/0175878 Al* 11/2002 Toncich ...cocovveeviinnns 343/860
2007/0052593 Al* 3/2007 Bateman et al. . 343/700 MS
2007/0262902 A1* 11/2007 Iwataetal. ........... 343/700 MS

*# cited by examiner

Primary Examiner—Trinh V Dinh
(74) Attorney, Agent, or Firm—patenttm.us

(57) ABSTRACT

A broadband antenna has a substrate, a coupling conductor, a
conductor string, a ground conductor and a ground plane. The
coupling conductor has a first coupling member and a second
coupling member being separated from each other. The con-
ductor string and the ground conductor are connected to the
second coupling member. The conductor string extends along
a direction opposite to the second coupling member. The
ground conductor is connected to the ground plane. The
broadband antenna uses the coupling conductor and the
ground conductor to adjust input impedance for impedance
match. The conductor string functions as a multi level reso-
nance circuit to increase impedance bandwidth.
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(57) ABSTRACT

A multiband antenna, and component for implementing a
multiband antenna for, e.g., a small-sized radio device. In one
embodiment, the antenna component comprises a simple and
reliable dielectric substrate, the conductive coating of which
forms a radiating element. This has a plurality (e.g., two)
resonances for forming separate operating bands. The lower
resonance is based on the entire element, and the upper reso-
nance on the head part of the element. The conductive coating
has a pattern, which functions as a parallel resonance circuit
between the head part and the tail part of the element. The
natural frequency of this parallel resonance circuit is in the
range of the upper operating band of the antenna. The reso-
nance frequencies of the antenna and thus its operating bands
can be tuned independently of each other so that the tuning
cycle need not be repeated.
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A printed antenna (10) disposed on a substrate (90) includes
a feeding portion (12), an antenna body (16), a first grounded
portion (20), a second grounded portion (30), and a matching
portion (14). The feeding portion feeds electromagnetic sig-
nals. The antenna body electronically connected to the feed-
ing portion transmits and receives electromagnetic signals.
and includes a first radiation portion (162), a pair of second
radiation portions (164), and a pair of third radiation portions
(166). The first radiation portion, the second radiation por-
tions, and the third radiation portions co-form, a “I>” shape
with an indentation in a straight side of the “D” shape which
extends into a middle of the “DD” shape. The first grounded
portion and the second grounded portion are respectively
disposed on opposite sides of the feeding portion. The match-
ing portion is disposed on one side of the feeding portion, and
located adjacent to the first grounded portion.
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(57) ABSTRACT

An electronic device and short-circuited dipole antenna
thereof are provided. The short-circuited dipole antenna com-
prises a first radiation unit, a second radiation unit and a
short-circuited unit. The short-circuited unit comprises a first
terminal connected to the first radiation unit, and a second
terminal connected to the second radiation unit.
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57 ABSTRACT

An antenna is provided. The antenna has a ground element, a
radiator and a conductive element. The radiator has a body,
wherein the body has a first edge, a second edge, a third edge
and a fourth edge, and the first edge is parallel to the third
edge, a length of the first edge is shorter than a length of the
third edge, the first edge is close to the ground element, the
second edge connects the first edge and the third edge, a
fourth edge connects the first edge and the third edge, and a
first slot is formed on the radiator. The second edge and the
fourth edge extend separately from the first edge to the third
edge. The conductive element connects the ground element
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(57) ABSTRACT

A coupling antenna has a substrate, an inducting conductor, a
ground plane, a first coupling member and a second coupling
member. The inducting conductor is mounted on the sub-
strate. The ground plane is formed on and protrudes from the
inducting conductor and is mounted on the substrate. The first
coupling member is mounted on the substrate and is con-
nected to a feeding cable. The second coupling member is
mounted on the substrate and is connected to the first coupling
member. The coupling antenna with the first coupling mem-
ber, the second coupling member and the inducting conductor
has a wide bandwidth and a small size.
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(57) ABSTRACT

The present invention provides an embedded antenna. It is to
form meanders on a radiating element of the embedded
antenna for dividing the resonant length of the radiating ele-
ment into several short resonant length to extend the band-
width of the radiating element. It is also to form meanders on
the radiating element to extend the resonant length. This
design can minimize the size of the embedded antenna and
achieve the same as performance of a larger size antenna.
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