US007198198B2

a2 United States Patent (10) Patent No.: US 7,198,198 B2
Akiho et al. 45) Date of Patent: Apr. 3, 2007
(54) ANTENNA DEVICE AND COMMUNICATION (58) Field of Classification Search ................ 343/702,
DEVICE USING ANTENNA DEVICE 343/700 MS, 742, 867, 895; 231/491, 436,
231/438, 492: 235/491, 436, 438, 492

(75) Inventors: Hiraku Akiho, Miyagi (JP); Yutaka See application file for complete search history.

Okazaki, Tokyo (JP); Akihiro Kikuchi,

. (56) References Cited
Chiba (JP); Kazuo Goto, Kanagawa
(JP); Kazuhiko Urayama, Tokyo (JP) U.S. PATENT DOCUMENTS
. . 5,424,527 A * 6/1995 Takahira .......ccccueeeen. 235/492
(73) Assignee: Seny Corporation, Tokyo (IP) 5,821,525 A * 10/1998 Takebayashi . 235/492
6,373,708 B1* 4/2002 Ando etal. ......cceeunees 361/737
(*) Notice:  Subject to any disclaimer, the term of this .
patent is extended or adjusted under 35 (Continued)
U.S.C. 154(b) by 0 days. FOREIGN PATENT DOCUMENTS
(1) Appl. No.: 10/496.636 DE 19542900 Al 11/1995
: T ’ Jp 09139698 A 11/1995
a. Jp 10-157353 6/1998
(22) PCTFiled:  Aug. 28, 2003 P 10-157353 A 6/1998
Jp 2000-162314 6/2000
(86) PCT No.: PCT/JP03/10985 P 2000-162314 A 6/2000
§ 371 (c)(1), Primary Examiner—Shih-Chao Chen
(2), (4) Date:  May 24, 2004 Assistant Examiner—Minh Dieu A
(74) Attorney, Agent, or Firm—Wolf, Greenfield & Sacks,
(87) PCT Pub. No.: W(2004/029869 PC.
PCT Pub. Date: Apr. 8, 2004 (57) ABSTRACT
(65) Prior Publication Data An antenna device (60) is provided that is used in a recorder
and/or writer destined for writing and reading data to and
US 2004/0256468 A1 Dec. 23, 2004 from a contactless IC card (1). The antenna device (60)
. L L. includes a loop coil (61) that radiates a magnetic field,
(30) Foreign Application Priority Data magnetically couples with a loop coil (4) provided in the IC
Sep. 25,2002 (JP) oo 2002-279626  card (1), and sends and receives data to and from the IC card
(1). The loop coil (61) is formed asymmetric for the winding
(51) Imnt.CL sections thereof opposite to each other across the center of
GO6K 19/06 (2006.01) the loop coil (61) to be different in interval from each other.
HO0IQ 11/12 (2006.01)
(52) US.CL .o 235/492; 343/746 9 Claims, 9 Drawing Sheets
60
\ 62
z
61b~——
61 | | X,
61a—
B |
61b 62
[ |
\
]
“TH—61d
61c—y




a2 United States Patent

US007199755B2

10y Patent No.: US 7,199,755 B2

Belhora 45) Date of Patent: Apr. 3, 2007
(54) COMPACT ANTENNA BLOCK FOR A 5,166,697 A * 11/1992 Viladevall et al. .......... 343/727
WIRELESS DEVICE 5,631,660 A * 5/1997 Higashiguchi et al. ...... 343/702
6,133,879 A 10/2000 Grangeat et al. .... 343/700 MS
(75) Inventor: Abdelkrim Belhora, Crosnes (FR)
73) Assi . FCI, Versailles (FR
(73) - Assignee: FCI, Versailles (FR) FOREIGN PATENT DOCUMENTS
(*) Notice:  Subject to any disclaimer, the term of this EP 0762539 AL 3/1997
patent is extended or adjusted under 35 EP 0892459 Al 6/1998
U.S.C. 154(b) by 396 days.
EP 1024522 A2 8/2000
(21) Appl. No.: 10/475,598 WO WO0-98/44588 Al 10/‘1998
WO WO0-01/24314 Al 4/2001
(22) PCT Filed: Apr. 16, 2002
§ 371 (c)(1), Naftali Herscovici, “New Considerations in the Design of
(2), (4) Date: Mar. 19, 2004 Microstrip Antennas”, XP-000766091, 1998 IEEE, pp. 807-812.
(87) PCT Pub. No.: W002/087015 * cited by examiner
. Primary Examiner—Michael C. Wimer
PCT Pub. Date: Oct. 31, 2002 (74) Attorney, Agent, or Firm—Harrington & Smith, PC
(65) Prior Publication Daia 57 ABSTRACT
US 2004/0147288 Al Jul. 29, 2004
(30) Foreign Application Priority Data In order to create a compact antenna block a corner-shaped
support is provided with a radiating area on an upper surface
iplﬂ g’ 588} (Eﬁ) """""""""""""""""" 8} ggjgg thereof and a transition area is provided on an underlying
pr. 23, (FR) o surface. The transition area is characterized in that it is
triangular. The angle of the triangle forms a connection point
(51) Imt. CL
HO1Q 1/38 (2006.01) for the antenna. The tapered part of the corner-shaped
) US. Cl : 343/700 MS: 343/346 support is fitted with a pole enabling it to be lifted above the
(52) e e e e e i plane of the circuit to which the antenna block is connected,
(58) Field of Classification Search ........ 343/700 MS, whereby the transition area extends gradually above said
S eation file f 1343/ 702,}?1163 767,795 plane, the upper radiating area being substantially parallel to
ee application lile for complete search history. said plane. As a result the impedance of the antenna can be
(56) References Cited regulated more easily in such a way that it is continuously

U.S. PATENT DOCUMENTS
4,426,649 A *

1/1984 Dubost et al.

constant and the reflection coefficient is improved.

18 Claims, 2 Drawing Sheets




a2 United States Patent
Cha et al.

US007199756B2

US 7,199,756 B2
Apr. 3, 2007

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

(54) PLANAR ANTENNA FOR WIRELESS
COMMUNICATION DEVICE AND
PORTABLE COMPUTER USING THE SAME

(75) Inventors: Kwang-hwan Cha, Suwon (KR);
Young-ki Kim, Hwaseong-gun (KR)

(73) Assignee: Samsung Electronics Co., Ltd.,
Suwon-Si (KR)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 439 days.

(21) Appl. No.: 10/701,597

(22) Filed: Nov. 6, 2003

(65) Prior Publication Data
US 2004/0097270 A1~ May 20, 2004

(30) Foreign Application Priority Data
Nov. 19,2002  (KR) oo 10-2002-0071904

(51) Imt. Cl
HO04M 1/00 (2006.01)
Ho04B 7/00 (2006.01)
(52) US.CL ... 343/700 R; 455/82; 455/575.7;
343/702; 343/824
(58) Field of Classification Search ...... 455/90.1-90.3,
455/562.1, 566, 575.5, 575.7, 121, 82, 269,
455/272; 343/702, 824
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

8/1992 Zibrik et al.
4/1995 Siwiak et al. ............... 455/280

5,138,328 A
5410,749 A *

6,339,400 Bl 1/2002 Flint et al.

6,556,812 B1* 4/2003 Pennanen et al. . ... 343/702

6,795,028 B2* 9/2004 Stutzman et al. . .. 343/702
2002/0037757 Al* 3/2002 Kaiponen et al. . .. 455/575
2002/0061775 Al* 52002 Iwai et al. ... 455/575

343/702
343/702
... 455/557

.. 343/702

2002/0149525 Al* 10/2002 Mitsui ...
2002/0171588 Al* 11/2002 Fang .....
2003/0050094 Al1* 3/2003 Boyle et al. ......

2003/0058177 Al* 3/2003 Nishikido et al.

2003/0098812 Al* 5/2003 Ying et al. .... 343/702
2003/0107518 Al* 6/2003 Lietal. ..... 343/702
2004/0125025 Al* 7/2004 Stutzman et al . 343/702

2004/0171403 Al* 9/2004 Mikkola .................. 455/550.1

OTHER PUBLICATIONS

Official Action issued by the Korean Intellectual Property Office in
corresponding priority Korean Patent Application No. 2002-71904,
filed Nov. 19, 2002, to the above-identified pending US patent
application, dated Feb. 2, 2005, 1 page.

* cited by examiner

Primary Examiner—Simon Nguyen
(74) Attorney, Agent, or Firm—Staas & Halsey LLP

57 ABSTRACT

A compact-size planar antenna uses, as a ground plane, a
LCD-protective bracket of a portable wireless device with
an LCD. The antenna includes a top plate spaced apart from
the bracket by a predetermined distance, and a short circuit
plate connected to the top plate and the bracket with both
ends. A power feed line is connected to the top plate and the
bracket with both ends, and a dielectric body having a high
dielectric constant is arranged between the bracket and the
top plate. The compact-size planar antenna is spaced apart
from conductor parts of the portable wireless device by a
predetermined distance, and formed at a left lower corner of
the portable wireless device when viewed from back of the
portable wireless device.
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An antenna assembly includes a base board defining a
grounding and dielectric domains, a ground metal layer
fabricated on the grounding domain, a dielectric medium
mounted on the dielectric domain, and having an upper
surface and one lateral surface, a first metal strip inciuding
a wave-like strip section mounted on the upper surface of the
dielectric medium, and a lateral strip section mounted on the
lateral surface of the dielectric medium, and a second metal
strip fabricated on the lateral surface of the dielectric
medium and having a coupling end coupled electrically to
the ground metal layer. After assembly, the first and second
metal strips and the ground metal layer cooperatively form
an oscillator by virtue of electromagnetic induction to posses
a specific frequency range.
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An antenna device is provided in which a common mode
current does not flow in a coaxial cable. The coaxial cable
is uprighted at the end of the base plate and bent toward the
notched portion of the cover so that the connector reaches to
the notched portion. A short-circuit stub structure is pro-
vided in such a manner that a part of the outer sheath of the
coaxial cable is removed to expose the outer conductor and
a ring-shaped metal terminal is crimped to the exposed outer
conductor. The ring-shaped metal terminal is fixed by using
a screw to an acceptance member made of a stainless steel
provided on the base plate. The terminal is provided at the
position within 0.25A from the feeding point of the ground
antenna element.
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A transmission line includes transmission lines parallel and
perpendicular, respectively, to a flat portion of a reflector,
and the parallel transmission line and the flat portion form a
first strip line and the perpendicular transmission line and a
conductive plate similarly form a second strip line. Radia-
tors and the transmission line have a radiation impedance
and a characteristic impedance, respectively, both set at
150€2 when the antenna’s output terminal has a reference
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impedance of half that of the strip line can be provided and
a coaxial cable can directly be connected to the transmission
line. A matcher or a mixer is not included in the antenna, and
matching and mixing losses can be prevented.
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A system and method for combining and radiating electro-
magnetic energy. The invention includes a novel antenna
comprising a first dielectric substrate having opposite first
and second surfaces, a patch of conducting material dis-
posed on the first surface, a ground plane of conducting
material disposed on the second surface, and at least three
input ports, each input coupled to the patch at a feed point.
The feed points are positioned to minimize the total power
reflected from each input port. In an illustrative embodi-
ment, the feed points are equally distributed around a circle
having the same center as the patch and having a radius
chosen to minimize the reflections at each input. In accor-
dance with the novel method of the present invention, the
outputs of multiple sources are combined in the antenna
itself, by coupling the sources directly to the antenna.

48 Claims, 9 Drawing Sheets




a2 United States Patent
Chang et al.

US007209081B2

US 7,209,081 B2
Apr. 24,2007

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

(54) MULTI-BAND ANTENNA AND DESIGN
METHOD THEREOF

(75) Inventors: Hung-Yue Chang, Taipei Hsien (TW);
Chen-Hsing Fang, Taipei Hsien (TW);
‘Wei-Li Cheng, Taipei Hsien (TW);
Chih-Lung Chen, Taipei Hsien (TW)

(73) Assignee: Wistron NeWeb Corp, 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 43 days.

(21) Appl. No.: 11/161,999
(22) Filed: Aug. 25, 2005

(65) Prior Publication Data
US 2006/0164306 A1 Jul. 27, 2006

(30) Foreign Application Priority Data
Jan. 21,2005  (TW) v 94101770 A
(51) Imt. CL

HOIQ 138 (2006.01)
(52) US.CL oo, 343/700 MS; 343/895

701 705

(58) Field of Classification Search ......... 343/700 MS,
343/895, 795, 702, 846
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,476,766 B1* 11/2002 Cohen ........c.c... 343/700 MS

6,525,691 B2* 2/2003 Varadan et al. 343/700 MS

6,552,690 B2* 4/2003 Veerasamy . ... 343/713
7,019,695 B2* 3/2006 Cohen ................. 343/700 MS
7,123,208 B2* 10/2006 Puente Baliarda et al. . 343/800
2006/0170604 Al* 82006 Almog et al. ............... 343/795

* cited by examiner

Primary Examiner—Hoanganh Le
(74) Attorney, Agent, or Firm—IJiang Chyun IP Office

(57) ABSTRACT

The present invention provides a multi-band antenna to
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The multi-band antenna is designed in triangular shape
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the inverted-F dual-band antenna can be reduced efficiently,
s0 as to enhance more usability.
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A portable communication device includes a first part
including a first antenna element located within and extend-
ing through a portion of the first part and radio circuit
feeding antenna elements, a second part hingedly joined to
an end of the first part for providing at least one open and
one closed position of the phone, and a hinge element
connected to the first and second parts. The hinge element
stretches along the end of the first part for providing rotation
of one part in relation to the other part around a first axis
having a first and second end. The hinge element includes a
second antenna element. The radio circuit is connected
between the first and second antenna elements.
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A mechano-electronic antenna includes an insulating base
board having a first face and a second face which are
opposite to each other, and a first radiating surface formed
on the first face; and a rotating shaft, which is rotationally
provided on and gets through the insulating base board, and
is near the first radiating surface, and at least one metal
branch arm extends outwards from the rotating shaft on the
first face of the insulating base board so that the metal
branch arm can be electrically connected with the first
radiating surface when the rotating shaft is rotated relative to
the insulating base board from the first position to the second
position. By these means, the geometrical shapes of the
antenna are changed to improve the radiating efliciency of
the antenna.
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(57 ABSTRACT

Disclosed is an antenna device for a portable terminal
including a first housing and a second housing which is
slidably assembled with the first housing so as to open and
close a part of the first housing. The antenna device includes
an antenna pattern which is disposed on an inner surface of
the second housing, the second housing enclosing the first
housing when the first housing and the second housing have
been assembled with each other; and a flexible printed
circuit which extends from the antenna pattern into the first
housing. In the antenna device, since the antenna pattern is
connected to a main board of the portable terminal by means
of the flexible printed circuit, the stable connection of the
antenna pattern and the main board can be kept.
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The present invention provides a mobile phone antenna,
which comprises an antenna ground plane, a radiating con-
ducting plate, a feeding conducting strip, a shorting con-
ducting strip, and a system ground plane. Using the antenna
ground plane as a shielding metal wall, the present invention
advantages itself of making the antenna and a shielding
metal box easier to be integrated without a need for an
isolation distance. The present invention thus makes the best
use of the internal spacing of a mobile phone. This antenna
is suitable for application as an embedded antenna for both
folded-type and bar-type mobile phones. The operating
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