US008294618B2

a2 United States Patent (10) Patent No.: US 8,294,618 B2
Lee et al. 5) Date of Patent: Oct. 23, 2012
(54) MULTIBAND ANTENNA (58) Field of Classification Search .......... 343/700 MS,

(75) Inventors: Yi-Chieh Lee, Tu-Cheng (TW);
Tun-Yuan Tsou, Tu-Cheng (TW)

(73) Assignee: Chi Mei Communication Systems,

Inc., Tu-Cheng, New Taipei (TW)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 454 days.

(21) Appl. No.: 12/693,639
(22) Filed: Jan. 26, 2010

(65) Prior Publication Data

US 2010/0277390 Al Nov. 4, 2010
(30) Foreign Application Priority Data
Apr. 30,2009 (CN) oo 2009 1 0302041

(51) Int.CL
oiQ i38

(52) US.CL ..o

(2006.01)
cevereennens 3437700 MS; 343/702

A,
™.

/\“\\\><i::--1181 \ 2

343/702, 846, 848
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
5903,240 A * 5/1999 Kawahataetal. ... 343/700 MS
6,121,930 A * 9/2000 Grangeatetal. ... 343/700 MS
6,784,843 B2* 82004 Onakaetal. ... 343/700 MS

7.126,544 B2* 10/2006 Liuetal ... 343/700 MS
* cited by examiner

Primary Examiner — Hoanganh Le
(74) Attorney, Agent, or Firm — Altis Law Group, Inc.

(57) ABSTRACT

A multiband antenna includes a first antenna unit and a sec-
ond antenna unit. The first antenna unit includes a first radio
member and a second radio member connected to the first
radio member. The second antenna unit includes a third radio
member and a fourth radio member connected to the third
radio member. The first antenna unit receives/sends wireless
signals at relatively higher frequencies: the second antenna
unit receives/sends wireless signals at relatively lower fre-
quencies.

13 Claims, 3 Drawing Sheets

-100
'

\\
——1122°

A+ 300




(12)

United States Patent

Lee et al.

(10) Patent No.:

(45) Date of Patent:

US008294619B2

US 8,294,619 B2
Oct. 23, 2012

(54) UNSYMMETRICAL DUAL BAND ANTENNA (56) References Cited
(75) Inventors: Chang-Jung Lee, Taoyuan County U.S. PATENT DOCUMENTS
(TW): Jian-Jhih Du, Taipei (TW) 7,773,040 B2* 82010 Raoetal .. 343/729
7.911,392 B2*  3/2011 Rao et al 343/700 MS
(73) Assignee: Arcadyan Technology Corporation, 8,044,863 B2 102011 Alictal. 343/700 MS
Hsinchu (TW) 2003/0103010 Al 6/2003 Boyle .. L 343/702
A 2011/0309984 Al* 12/2011 Chiuetal. .. .. 343/700 MS
* cj ine
(*) Notice:  Subject to any disclaimer, the term of this cited by examiner
patent is extended or adjusted under 35 Primary Examiner — Don Le
U.S.C. 154(b) by 303 days. (74) Attorney, Agent, or Firm — Rabin & Berdo, P.C.
(22) Filed: Aug. 19,2010 Anunsymmetrical dual-band antenna including a substrate, a
first radiation unit, a second radiation unit and an impedance
(65) Prior Publication Data matching unit is provided. The substrate has a first surface and
a second surface opposite to the first surface. The first radia-
US 2011/0043410 A1 Feb. 24,2011 tion unit disposed on the first surface of the substrate includes
. L o first and second radiation portions connected to each other.
(30) Foreign Application Priority Data The second radiation unit disposed on the first surface of the

substrate includes third and fourth radiation portions con-

Aug. 19,2009 (TW) oo, 98127886 A nected to each other. The third radiation portion is disposed on
the first surface of the substrate and adjacent to the first
(51) Int.Cl. radiation portion. The impedance matching unit disposed on
HOI1Q 1/38 (2006.01) the second surface includes first to fourth patches. The first
(52) US.Cl ... 343/700 MS; 343/897; 343/360 and the second patch are electrically connected to a feeding
point. The third and the fourth patch are electrically con-

(58) Field of Classification Search ........... 343/700 MS, nected to a ground point.

343/702, 863, 893, 897

See application file for complete search history. 12 Claims, 6 Drawing Sheets

10

J IS

o -

- 4

3
teYe

S

adeaad
v

[ -




US008294620B2

a2 United States Patent (10) Patent No.: US 8,294,620 B2
Flint et al. (45) Date of Patent: *Qct. 23, 2012
(54) INTEGRATED DUAL-BAND ANTENNA FOR 4367475 A 1/1983 Schiavone
LAPTOP APPLICATIONS 4,641,366 A *  2/1987 Yokoyama et al. .. 455/73
4,968,984 A * 11/1990 Katohetal. .. 343/713
. . . i 5138328 A * 81992 Zibriketal. .. 343/702
(75) Inventors: Ephraim B. Flint, Lincoln, MA (US); 5365246 A * 11/1994 Rasinger ef al, 343/702
Brian P. Gaucher, Brookfield, CT (US); 5644319 A * 7/1997 Chenetal. .... 343/702
Duixian Liu, Yorktown Heights, NY 5,677,698 A * 10/1997 Snowdon ... ... 343/770
(Us) 6,057,801 A * 52000 Desclos etal. . 343/700 MS
6,184,833 B1* 22001 Tran ................... 343/700 MS
. . . 6,307,520 B1 102001 Li
(73) Assignee: Lenovo (Singapore) Pte Ltd., Singapore 6,339,400 B1*  1/2002 Flint et al. o 343/702
(8G) 6,377,226 B1* 42002 Haetal. ....... 343/791
6,539,207 B1* 3/2003 del Castillo et al. ......... 455/90.3
(*) Notice:  Subject to any disclaimer, the term of this Continued
patent is extended or adjusted under 35 (Continued)
U.S.C. 154(b) by 212 days. FOREIGN PATENT DOCUMENTS
This patent is subject to a terminal dis- EP 1011167 Al 1071998
claimer. (Continued)
(21) Appl. No.: 10/370,976
OTHER PUBLICATIONS
(22)  Filed: Feb. 20, 2003 David Pogue, “The iBook: What Steve Jobs Didn’t Say”, in
(65) Prior Publication Data MacWorld on the web, pp. 1-3, Jul. 18, 1999.
US 2003/0222823 A1 Dec. 4, 2003 (Continued)
Related U.S. Application Data
(63) Continuation- it of annlication No. 09/866.974 Primary Examiner — Michael C Wimer
X “ontinuation-in-part of application No. ,974, : " o I
filed on May 29, 2001, now Pat. No. 6,686,886, (74) Attorney, Agent, or Firm — Frank V. DeRosa, Esq
(51) Int.CL 57 ABSTRACT
H01Q 1724 (2006.01) (57) ’
HO1Q 21/30 (2006.01) Dual-band antennas that are embedded within portable
(52) US.CL ... 343/702; 343/725; 343/767; 343/846 devices such as laptop computers. In one aspect, a dual-band
(58) Tield of Classification Search .................. 343/702, antenna for a portable device (e.g., laptop computer) includes
343/700 MS, 846, 795, 713, 826, 828, 829, afirst element having a resonant frequency in a first frequency
343/725, 767 band and a second element having a resonant frequency in a
See application file for complete search history. second frequency band, wherein the first element is con-
nected to a signal feed, wherein the second element is
(56) References Cited grounded, and wherein the first and second elements are

U.S. PATENT DOCUMENTS

4,131,892 A 12/1978 Munson et al.
4,131,893 A 12/1978 Munson et al.

integrated within a portable device.

20 Claims, 11 Drawing Sheets




a2 United States Patent
Tran

US008294621B2

US 8,294,621 B2
Oct. 23, 2012

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

(54) WIDEBAND ANTENNA FOR PORTABLE
COMPUTERS

(75) Inventor: Allen Minh-Triet Tran, San Diego, CA

(Us)

(73) Assignee: QUALCOMM, Incorporated, 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 713 days.

(21) Appl. No.: 12/413,294
(22) Filed: Mar. 27, 2009

(65) Prior Publication Data

US 2010/0245205 Al Sep. 30, 2010

(51) Int.CL

HO1Q 1724 (2006.01)
(52) US.CL .. 34317025 343/876
(58) Field of Classification Search ................. 343/702,

343/876
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

8,159,399 B2* 42012 Dorseyetal. ..o 343/702
2006/0061512 Al 3/2006 Asano et al.
2007/0164913 Al*  7/2007 Sakamoto et al.
2008/0106476 Al* 52008 Tranetal ...

... 343/702
.. 343/702

100

FOREIGN PATENT DOCUMENTS

EP 1739785 Al 1/2007

EP 1962372 Al 8/2008

EP 1962372 Al * 8/2008
OTHER PUBLICATIONS

International Search Report and Written Opinion—PCT/US2010/
028739, International Search Authority—Furopean Patent Office—
Jul. 21, 2010,

* cited by examiner

Primary Examiner — JacobY Choi
Assistant Examiner — Kyana R McCain
(74) Attorney, Agent, or Firm — Ramin Mobarhan

(57) ABSTRACT
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size or cost, is described. In an exemplary embodiment, the
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commonly connected to at least two antenna RF feed ports of
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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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An antenna is provided. The antenna includes a signal line, a
ground line, a first radiation element and a second radiation
element. The first radiation element is electrically connected
to the signal line. The first radiation element includes a first
U-shaped section and a first extension section. The signal line
is connected to an end of the first U-shaped section, and the
first extension section is connected to the other end thereof.
The first U-shaped section includes a first notch toward a first
direction. The second radiation element is electrically con-
nected to the ground line. The second radiation element
includes a second U-shaped section and a second extension
section. The ground line is connected to an end of the second
U-shaped section, and the second extension section is con-
nected to the other end thereof. The second U-shaped section
includes a second notch toward the first direction.
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(57) ABSTRACT

Thedisclosure provides an antenna used for a portable device.
The antenna includes a feed part, a ground part, a bent part, a
main body, and an extended part. The main body connects
with the feed part and the ground part. The main body further
includes several gaps and slots so that the main body is
divided into several radiating areas by the gaps and slots. The
bent part is extended from the ground part. The extended part
perpendicularly connects with the main body.
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(57 ABSTRACT

A portable wireless apparatus includes a casing, an antenna
and another electronic component. The antenna is contained
in an end portion of the casing. The antenna includes a first
and second antenna element, an antenna board and a antenna
connector. The antenna board has a mounting face on which
the first and second antenna elements are mounted. The
antenna connector is formed on the antenna board and con-
nects the first antenna element to the second antenna element.
A predetermined space is provided between the first and
second antenna elements. The other electronic component is
disposed so as not to overlap the antenna connector in a
direction orthogonal to the mounting face of the antenna
board, and at least part of the other electronic component is
disposed in the predetermined space.
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(57) ABSTRACT

A multi-band antenna structure includes a substrate having a
first surface and a second surface that is opposite to the first
surface, a first metal strip and a second metal strip formed on
the first surface, a third metal strip formed on the second
surface, and a metal part located on the substrate. The first
metal strip has a first strip and a second strip and the second
strip has an inductance characteristic. The first strip of the first
metal strip and the third metal strip define a first overlap area
in the direction vertical to the substrate. The first overlap area
has a first capacitor characteristic. The second metal strip and
the third metal strip define a second overlap area in the direc-
tion vertical to the substrate. The second overlap area has a
second capacitor characteristic.
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(57) ABSTRACT

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
the first U-shaped radiation element. The second antenna is
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.
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(57

Disclosed herein is an internal antenna capable of mitigating
the effect of electromagnetic waves on a human body using
coupling. The internal antenna includes an antenna pattern
part and a conductive conductor pattern. The antenna pattern
part is form on the Printed Circuit Board (PCB) of a mobile
communication terminal. The conductive conductor pattern
is formed in a predetermined pattern on one side surface of a
cover which covers the antenna pattern part. Coupling occurs
between the antenna pattern part formed on the PCB and the
conductive conductor pattern formed in a predetermined pat-
tern on one side surface of the cover, so that current compo-
nents are transferred from the antenna pattern part to the
conductive conductor pattern.
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7) ABSTRACT

A mobile wireless communications device has a portable
handheld housing. A circuit board is carried by the portable
handheld housing. RF circuitry is carried by the circuit board.
A diversity antenna and main antenna are carried by the
portable handheld housing and coupled to the RF circuitry
and operative together. The RF circuitry tunes the diversity
antenna into a diversity communications frequency band to
achieve a diversity mode of operation with the main antenna
and tunes the diversity antenna into a non-diversity commu-
nications frequency band when cross-coupling has occurred
from the diversity antenna to the main antenna when operat-
ing in the diversity communications frequency band. A switch
is carried by the portable handheld housing and connected to
the RF circuitry and coupled between the diversity and main
antennae and disconnects the diversity antenna when operat-
ing in the non-diversity band to prevent cross-coupling from
the diversity antenna to the main antenna.
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(57) ABSTRACT

An antenna assembly includes a grounding element with a
first edge and a second edge, a first antenna and a second
antenna. The first antenna and the second antenna respec-
tively extend from the first side edge and the second side edge
of the grounding element, and each includes a connecting
element with an opening, a radiating element upward extend-
ing from the connecting element and a feeding line. The two
openings of the two antennas respectively face two opposite
directions. The radiating element of the first antenna is above
the second side edge of the grounding element, and the radi-
ating element of the second antenna is above the first side
edge of the grounding element.
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(57) ABSTRACT

Disclosed herein is a wireless communication module,
wherein a module substrate provided with components of a
communication circuit part for the wireless communication
module and having a ground pattern and a power feeding
patternis provided thereon with a shield can type antenna, the
shield can type antenna comprises a ground area, a plurality
of curved parts formed by downwardly curving both up/down
and left/right side surfaces of the ground area, and an antenna
part provided at the outer side of the curved part formed at
both left/right side surfaces of the ground area.
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(57) ABSTRACT

A solid surface bracket is provided. The solid surface bracket
is configured to couple an antenna system with a solid surface
ceiling. The solid surface bracket may include a top flange,
bottom flange, and a side flange. The top flange may include
an opening that is sized and shaped to receive a solid surface
screw. The solid surface screw may be configured to engage
with the solid surface ceiling. The bottom flange may be
configured to receive a clip of the antenna system. The bottom
flange may extend substantially parallel to the top flange. The
side flange may be coupled with the top flange and bottom
flange. The side flange may extend between and substantially
perpendicular to the top flange and bottom flange. The side
flange may have a height greater than a minimum bend radius
of a cable extending from the antenna system.
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substantially rectangular third conductor plate 53 that shares
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
of about 90° so as to oppose the first conductor plate 51.
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A wideband antenna includes a first radiating element and a
second radiating element which are substantially in the same
shape of a flat plate. A first side of the first radiating element
is parallel to a second side of the second radiating element.
Moreover, the first and second radiating elements are so
arranged as to be shifted from each other with part of the first
side facing part of the second side. If the first and second
radiating elements thus arranged are moved in parallel so that
the first and second sides face each other and are parallel to
each other, the first and second sides substantially have line
symmetry.

Electricity is supplied to the first and the second radiating
elements at a predetermined position where part of the first
side faces part of the second side.
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