a2 United States Patent

Tanaka et al.

US007187328B2

US 7,187,328 B2
Mar. 6, 2007

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

(54) ANTENNA DEVICE

(75) Inventors: Masato Tanaka, Tokyo (JP);
Jae-Hyeuk Jang, Tokyo (IP);
Young-Sik Kim, Seoul (KR); Byung
Sun Park, Seoul (KR)

(73) Assignee: National Institute of Information and
Communications Technology,
Incorporated Administrative Agency,
Tokyo (JP)

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

patent is extended or adjusted under 35

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

(21) Appl. No.:  10/532,298

(22) PCT Filed: Oct. 25, 2002

(86) PCT No.: PCT/JP02/11131
§ 371 ()(1),
(2), (4) Date:  Jan. 3, 2006

(87) PCT Pub. No.: W02004/038862
PCT Pub. Date: May 6, 2004

(65) Prior Publication Data
US 2006/0139209 A1 Jun. 29, 2006

(51) Imt. CL
H01Q 1/38 (2006.01)
(52) US.Cl .o 343/700 MS; 343/789
(58) Field of Classification Search ........ 343/700 MS,
343/846, 786, 789
See application file for complete search history.

5,977,710 A * 11/1999 Kuramoto et al. ... 343/700 MS
6,593,887 B2* 7/2003 Luketal. ... 343/700 MS
6,891,513 B2* 5/2005 Kienzle et al. .. ... 343/786
2002/0044099 A1* 4/2002 Yamamoto et al. 343/789
2002/0047805 Al* 4/2002 Yamamoto et al. .. 343/700 MS
2003/0052825 Al* 3/2003 Rao et al. ..... . 343/700 MS
2003/0184479 Al* 10/2003 Collins 343/700 MS

FOREIGN PATENT DOCUMENTS

EP 0 858 126 A2 8/1998
JP 62-118613 A 5/1987
(Continued)

OTHER PUBLICATIONS

Rexberg et al., “Feed arary element for mobile communication
service systems,” Digest of the Antennas and Propagation Society
Intenational Symposium, Seattle, WA, vol. 3, Jun. 20, 1994, pp.
902-905.

Primary Examiner—Hoang V. Nguyen

Assistant Examiner—Tung Le

(74) Attorney, Agent, or Firm—Birch, Stewart, Kolasch &
Birch, LLP

67 ABSTRACT

In an antenna device having a substantially conical conduc-
tive member, having upper and lower sides made open,
erected in a substantially vertical direction around a sub-
stantially circular microstrip patch provided on the upper
side of a substantially circular substrate, the lower opening
portion of the conductive member is grounded to a ground
plate provided on the lower side of the substrate, and the
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57 ABSTRACT

An antenna of this invention has a ground pattern and a
planar element having a cut-out portion from an edge
portion farthest from a feed position toward the ground
pattern side, and the ground pattern and the planar element
are juxtaposed with each other. By providing the cut-out
portion, the miniaturization can be realized and current paths
to obtain radiation in the low frequency range can be
secured. In addition, because the planar element and the
ground element are juxtaposed with each other, the volume
necessary for the implementation is reduced, and it becomes
easy to control the antenna characteristic, particularly, the
impedance characteristic, thereby the broad bandwidth can
be achieved.
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57 ABSTRACT

An antenna element includes a radiating antenna element
having an elliptical shape disposed on a first surface of a
substrate. A dielectric clearance region having an elliptical
shape is disposed about the radiating antenna element to
space the radiating antenna element from a ground plane.
The clearance region is shaped such that a portion of the
radiating element in which an antenna feed is disposed is
proximate the ground plane. The antenna can also be pro-
vided having an elliptically shaped tuning region disposed
within the radiating antenna element. The antenna is suitable
for use in single-ended or differential ultra wide band
(UWB) transmitting and/or receiving systems.
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57) ABSTRACT

A compact sized embedded, multiband, multi-standard,
interoperable antenna for portable devices used in wireless
applications is provided. The antenna design includes an
asymmetrical structure provided on a double-sided printed
circuit board. The asymmetrical structure covers both the
ultra-wideband and the wireless local area network band.
The asymmetrical structure provided on the front side of the
printed circuit board is a primary radiator with a supplement
strip radiator, whereby the bottom of the primary radiator is
close to the vertical ground plane and fed by a probe
extended from a coaxial line. The asymmetrical structure on
the front side provides a well-matched bandwidth covering
the ultra-wideband band of 3.1 GHz to 10.6 GHz. A second
supplement strip is provided on the backside of the printed
circuit board which provides the second resonance at the 2.4
GHz wireless local area network band.
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A mobile wireless communications device may include a
portable handheld housing, and a wireless transceiver car-
ried by the housing. A pair of an antennas are positioned in
side-by-side relation preferably in the upper portion of the
portable handheld housing. A human interface diversity
controller is connected to the wireless transceiver to pref-
erentially operate with the plurality of antennas based upon
a relative position of the portable handheld housing with
respect to a hand of a human user. The device can select or
weight the antennas based upon the position of the device
when being held by a user.

13 Claims, 4 Drawing Sheets




a2 United States Patent

Yoneya et al.

US007187333B2

US 7,187,333 B2
Mar. 6, 2007

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

(54) ANTENNA DEVICE

(75) Inventors: Akira Yoneya, Akita (JP); Yoshiaki
Imano, Akita (JP); Akemi Kato, Akita
(JP); Tsutomu Ito, Akita (JP)

(73) Assignee: Mitsumi Electric Co., Ltd., Tokyo (JP)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 24 days.

(21) Appl. No.: 10/879,348

(22) Filed: Jun. 30, 2004
(65) Prior Publication Data

US 2005/0068248 Al Mar. 31, 2005
(30) Foreign Application Priority Data

Sep. 30,2003 (JP) e P.2003-342105

(51) Imt. ClL
HOIQ 1/40 (2006.01)
(52) US.CL ... 343/713; 343/872; 343/700 MS
(58) Field of Classification Search 343/702,
343/711-713, 715, 872, 873, 905, 700 MS,

343/906, 878
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,992,801 A * 2/1991 Saito etal. ....ceeeeee. 343/713

5,298,894 A * 3/1994 Cerny et al. ........... 340/870.02
5,585,809 A * 12/1996 Yajima et al. .............. 343/713
5,885,679 A *  3/1999 Yasue et al. ................. 428/57

FOREIGN PATENT DOCUMENTS

JP 2001-68912 3/2001

* cited by examiner

Primary Examiner—Michael C. Wimer
(74) Attorney, Agent, or Firm—Whitham, Curtis,
Christofferson & Cook, P.C.

(57) ABSTRACT

An antenna device that can surely prevent water from
coming into the part where the transmission table is intro-
duced and allows the number of parts to be reduced so that
the cost can be reduced. The antenna device includes an
antenna module that receives radio waves transmitted from
a satellite, a cover member having a sufficient internal space
to store the antenna module and its bottom opened, and a

bottom plate to close the open bottom of the cover member.

The transmission cable is connected to the antenna module.
The transmission cable is inserted from the hole provided at
the cover member and sealed by a seal material including
silicon resin in the hole. The bottom plate is made of a metal
plate and a magnet plate and the magnet plate has projec-
tions to position the magnet. After the bottom plate is
attached, a composite resin material is filled and the cover
member has its bottom side sealed.
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57 ABSTRACT

In order to have an antenna apparatus small in size and
capable of switching its directivity pattern without degrad-
ing its antenna efficiency, the present invention provides an
antenna apparatus having a driven element formed at an
approximately center position of a planar printed circuit
board and parasitic elements not performing feeding formed
before and behind the first antenna element, respectively, so
that the driven element is caused to function as a radiator and
either one of the parasitic elements is made to have a length
as long as an electrical length of a radiator or slightly shorter
than that to function as a director and the other one of the
parasitic elements is left to have an electrical length longer
than that of the radiator to function as a reflector.
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57 ABSTRACT

An antenna comprises a ground pattern, and a planar ele-
ment that is fed and equipped with a cut-out portion pro-
vided from the farthest edge portion formed from the feed
position toward the ground pattern side, and the ground
pattern and the planar element are juxtaposed with each
other. The cut-out portion enables to further miniaturize the
antenna and secure current paths to obtain radiation in a
low-frequency range. Since the ground pattern and the
planar element are juxtaposed with each other, the mount
volume of the antenna can be reduced, and the antenna
characteristic, particularly the impedance characteristic, can
be easily controlled, and the bandwidth can be widened.
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57 ABSTRACT

This invention relates to a low-profile lens antenna. In
particular, this invention relates to a low-profile lens antenna
for use in a depression in a surface, e.g. a concavity in the
ground. A low-profile lens antenna is provided that com-
prises a feed and a lens, wherein the lens is shaped to
produce a radiation pattern that shows a general increase in

power from 0° to 90° from the central axis of the antenna
when illuminated with radiation from the feed.
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lengths.
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(57) ABSTRACT

The invention relates to a device, comprising an at least
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