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A wideband antenna, for use in portable computers incorpo-
rating at least one wireless communication device, with
improved radiated antenna efficiency across a broad range of
operating frequency bands with minimal additional physical
size or cost, is described. In an exemplary embodiment, the
wideband antenna is defined by at least a first and second
housing, where a first metal structure in at least a first one of
the at least a first and second housings is commonly con-
nected to at least two antenna RF feed ports at a boundary of
the at least a first and second housing. In a further exemplary
embodiment, the device is a portable computer, and the first
housing is an upper display housing, the second housing
includes a wireless communication device with at least two
RF signal paths to at least two antenna RF feed ports, and the
second housing further includes a second metal structure
commonly connected to at least two antenna RF feed ports of
the wideband antenna.
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57) ABSTRACT

An array antenna apparatus includes a first antenna element
resonating at a first frequency and a second antenna element
resonating at the first frequency, and includes a first connect-
ing line that connects the first connection point located in the
first antenna element with a third connection point located in
the second antenna element, and a second connecting line that
connects the second connection point located in the first
antenna element with a fourth connection point located in the
second antenna element. Electrical lengths of the first and
second antenna elements and those of the first and second
connecting lines are set so that a phase difference, between
first and second high-frequency signals respectively propa-
gating through first and second signal paths, becomes sub-
stantially 180 degrees at the first feeding point, and then, the
array antenna apparatus resonances at the first frequency and
the second frequency.
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57 ABSTRACT

A highly sensitive magnetic antenna and an antenna device
achieve strong coupling with magnetic flux substantially per-
pendicular to main surfaces of a magnetic core, an enlarged
antenna opening, and increased efficiency of magnetic flux
radiation. The magnetic antenna includes a flexible substrate
and a magnetic core preferably having a substantially rectan-
gular plate shape. The flexible substrate has a spiral coil
conductor located thereon, and the coil conductor has a con-
ductor opening located at the center of the winding center
thereof. The flexible substrate is bent in the vicinity of the two
sides of the coil conductor spaced apart from the center of the
conductor opening and along the two sides of the magnetic
core, so as to wrap around the upper surface, left and right
surfaces, and portions of the lower surface of the magnetic
core.
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connect the radio unit to the ground. The first radio member
independently sends/receives wireless signals at a first fre-
quency, and the second radio member is coupled with the first
radio member, thereby cooperating with the first radio mem-
ber to send/receive wireless signals at a second working fre-
quency.
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A dual-band dual-antenna structure is provided. The dual-
band dual-antenna structure comprises a substrate, a first
antenna and a second antenna. The substrate comprises a first
signal transport layer and a second signal transport layer,
wherein the second signal transport layer is not coplanar with
the first signal transport layer. The first antenna is disposed on
the first signal transport layer and comprises a first U-shaped
radiation element and a first polygon radiation element. The
first polygon radiation element is disposed in an opening of
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disposed on the second signal transport layer but does not
overlap under the first antenna. The second antenna com-
prises a second U-shaped radiation element and a second
polygon radiation element. The second polygon radiation
element is disposed in an opening of the second U-shaped
radiation element.

19 Claims, 39 Drawing Sheets

110 112

/ \
1226 1244 199 1243 1224 120

= b

Acrobat



US008305274B2

a2 United States Patent (10) Patent No.: US 8,305,274 B2
Shim et al. 45) Date of Patent: Nov. 6, 2012
(54) INTERNAL ANTENNA FOR MITIGATING (56) References Cited

EFFECT OF ELECTROMAGNETIC WAVES
ON HUMAN BODY USING COUPLING

(75) Inventors: Bu-Seok Shim, Gwangmyeong-si (KR);
Soon-Jong So, Anyang-si (KR)

(73) Assignee: Ace Antenna Corp., Incheon (KR)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 538 days.

(21) Appl. No.: 12/610,013

(22) Filed:  Oct. 30,2009

(65) Prior Publication Data
US 2010/0109954 A1 May 6, 2010

(30) Foreign Application Priority Data

Nov. 4,2008 (KR) .oovvvvviiininins 10-2008-0108806

(51) Int.CL
HOI1Q 1724 (2006.01)
(52) US.CL oo 343/702; 343/341

(58) Field of Classification Search .................. 343/702,
343/841
See application file for complete search history.

U.S. PATENT DOCUMENTS

6,031,494 A * 2/2000 Okabeetal. ..
6,417,817 B1* 7/2002 Pirila et al.
6,590,539 B2* 7/2003 shinichi ........
2004/0032371 Al*  2/2004 Mendolia et al 343/702
2004/0119654 Al*  6/2004 Koyama ... 343/846
2008/0207282 Al* 82008 Schaffler ................. 455/575.3

* cited by examiner

. 343/702
343/841
343/702

Primary Examiner — Tho G Phan
(74) Attorney, Agent, or Firm — LRK Patent Law Firm

57) ABSTRACT

Disclosed herein is an internal antenna capable of mitigating
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another widthwise side of the second conductor plate 52
opposing the side shared by the first conductor plate 51 and
the second conductor plate 52 and that is arranged at an angle
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