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loop radiating unit. The shorting unit has at least one shorting
pin disposed on the grounding unit. The feeding unit has at
least one feeding pin separated from the shorting pin by a
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electrically connected to the shorting unit and the feeding
unit. The second loop radiating unit is disposed above the
grounding unit at a predetermined distance and around the
first loop radiating unit. The second loop radiating unit has
two ends respectively electrically connected to the shorting
unit and the feeding unit.
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A portable terminal with an antenna for receiving broadcast
signals, includes an antenna module having a chip antenna
patterned on a dielectric chip so as to define a physical length
of the antenna module that enables the chip antenna to operate
within a broadcast band, and a conductive plate connected to
the chip antenna and having an area such that conductive plate
leads a main radiation of the antenna module on the broadcast
band, whereby the physical length of the antenna module can
be reduced as short as possible by employing the chip
antenna. Accordingly. the chip antenna facilitates making the
antenna module and the portable terminal be smaller in size.
Also, the chip antenna is configured to lead a main radiation
on the conductive plate, thereby increasing radio reception
quality and improving radio performance.
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An antenna is disclosed, which comprises: a substrate with a
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posed on the first surface; an insulating unit, disposed on the
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and from the antenna structure. The method includes adjust-
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receive point. The method features using a transmit power
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formance with the receive point using reduced transmit power
compared to the non-pattern control operation, thereby
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posed therebetween.

28 Claims, 14 Drawing Sheets

ekt

Acrobat



a2z United States Patent
Tai

usoo0s

963B2

354

US 8,354,963 B2
Jan. 15, 2013

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

(54) LOW-PROFILE THREE-DIMENSIONAL
ANTENNA

(75) Inventor: Lung-Sheng Tai, Tu-Cheng (TW)

(73) Assignee: Hon Hai Precision Ind. Co., Ltd, 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 686 days.
(21) Appl. No.: 12/543,233

(22) Tiled:  Aug. 18,2009

(65) Prior Publication Data
US 2010/0039331 Al Feb. 18, 2010

(30 Foreign Application Priority Data

Aug. 18,2008  (TW) . 97131448 A

(51) Int.CL
HO01Q 1/38 (2006.01)
(52) US.CL . 343/700 MS; 343/846
(58) Field of Classification Search .................. 343/700,
343/702, 846
See application file for complete search history.

2326
2306

/1

(56) References Cited

U.S. PATENT DOCUMENTS

2,978,703 A * 4/1961 Kuecken ... cerereen. 343/803
5,936,590 A * 81999 Funder ...... . 343/795
6,049314 A * 4/2000 Munson et . 343/846
6,114.996 A * 9/2000 Nghiem .... . 343/700 MS
7,439,935 B1* 102008 Rodenbeck ....occ......... 343/395
FOREIGN PATENT DOCUMENTS

CN 200962453 Y 10/2007

™W 1240450 5/2005

* cited by examiner

Primary Examiner — Tho GG Phan

(74) Attorney, Agent, or Firm — Wei Te Chung; Ming Chieh
Chang

(57) ABSTRACT

A multi-band antenna includes a grounding element having a
side edge, a connecting element, and a radiating element. The
radiating element is electrically connected to the grounding
element via the connecting element, and includes a first radi-
ating portion and a second radiating portion respectively
extending from the connecting element. The connecting ele-
ment includes a folded connecting arm extending along three
dimensions. A slot is formed between the connecting arm and
the grounding element.

20 Claims, 4 Drawing Sheets

232

2322 5350

Acrobat



a2z United States Patent

Johnson

usoo0s

964B2

354

US 8,354,964 B2
Jan. 15, 2013

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

(54)

(76)

")

2n

(22)

(65)

(60)

(51)
(52)

(58)

ANTENNA SYSTEM HAVING COMPACT PIFA
RESONATOR WITH OPEN SECTIONS

Inventor: Greg F. Johnson, Aptos, CA (US)

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 399 days.

Appl. No.: 12/576,908

Filed: Oct. 9, 2009

Prior Publication Data

US 2010/0271279 Al Oct. 28, 2010

Related U.S. Application Data

Provisional application No. 61/104,255, filed on Oct.
9, 2008.

Int. C1.

HOIQ 1/38 (2006.01)

US. ClL ................. 343/700 MS; 343/702; 343/845;
343/846

Field of Classification Search ................. 343/845,

343/846, 700 MS, 702
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

6,980,154 B2* 12/2005 Vanceetal. ....... 343/700 MS

7,362,271 B2* 4/2008 Iwai et al. e 343/700 MS
2002/0070902 Al 6/2002 Johnson et al.
2002/0089459 Al 7/2002 Johnson
2002/0158803 Al  10/2002 Hill et al.
2005/0259013 Al* 11/2005 GalaGalaetal. ...
2006/0033667 Al 2/2006 Johnson

OTHER PUBLICATIONS

e 343/702

“PCT International Search Report and Written Opinion Dec. 2,
2009”.

* cited by examiner

Primary Examiner — Dieu H Duong

(74) Attorney, Agent, or Firm — Briggs and Morgan, P.A.

(57) ABSTRACT

A low-height PIFA-fed antenna system having high gain,
wide bandwidth and wide beamwidth for applications on
wireless communications devices. The antenna is suitable for
internal installation within a handset, such as a cellphone. The
antenna includes a ground plane conductor, such as the
ground plane of a wireless device, and a resonator element
having a top portion with a split free end defining an open
space. The antenna is well adapted for high volume manufac-
turing processes using conventional fabrication techniques
such as metal stamping or selectively plated plastic.

19 Claims, 5 Drawing Sheets

16 26
20
/ 7/
/ ’f /
7 70
/;/
s s 28
4
open
20 40 26

-
o]

mih

ekt

Acrobat



a2z United States Patent

Wu et al.

usoo0s

965B2

354

US 8,354,965 B2
Jan. 15, 2013

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

(54) MULTIPLE ANTENNA COMMUNICATION (58) Field of Classification Search ........... 343/700 MS,
APPARATUS 343/8406, 848, 702
See application file for complete search history.
(75) Inventors: Min Chung Wu, Hsinchu County (TW);
Shao Chin Le, Hsinchu County (TW) (56) References Cited
(73) Assignee: Ralink Technology Corporation, U.S. PATENT DOCUMENTS
Jhubei. Hsinchu County (TW) 4827271 A * 5/1989 Bemnecking ctal. ... 343/700 MS
5,124,733 A *  6/1992 Haneishi ... . 343/700 MS
(*) Notice:  Subject to any disclaimer, the term of this 5,262,791 A * 11/1993 Tsudaetal. ........ 343/700 MS
patent is extended or adjusted under 35 6.836,247 B2* 12/2004 Soutiaguine ctal. .. 343/700 MS
U.S.C. 154(b) by 368 days. * cited by examiner
(21)  Appl. No.: 12/842,797 Primary Examiner — Hoang V Nguyen
. (74) Attorney, Agent, or Firm — Hamre, Schumann, Mueller
(22) Filed: Jul. 23, 2010 & Larson, PC.
(65) Prior Publication Data (57) ABSTRACT
US 2011/0043411 Al Feb. 24, 2011 A multiple antenna communication apparatus includes a
printed circuit board having multiple layers and two antenna
(30) Foreign Application Priority Data devices. The two antenna devices are disposed on antenna
regions of the printed circuit board, and each antenna device
Aug. 21,2009 (TW) oo 98128155 A comprises a ground terminal. Fach ground terminal is
coupled to a conductor on a different layer of the printed
(51) Int.CL circuit board. The antenna regions on which the two antenna
HoI1Q 1/38 (2006.01) devices are disposed do not contain any main ground via.
HoIQ 1/48 (2006.01)
(52) US.CL .. 343/700 MS; 343/846 18 Claims, 7 Drawing Sheets
500
520 /
( 540 main board region
7 2 { {
] 7/ T
t,/ e -
550 ;
560 — 3
e ¥
v

530

mih

ekt

Acrobat



(12) United States Patent

Delmotte et al.

usoo0s

966B2

354

US 8,354,966 B2
Jan. 15, 2013

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

(54)

(75)

(73)

20
(22)

(63)

(51)

(52)
(58)

PERIPHERAL TELECOMMUNICATIONS
DEVICE HAVING MOVABLE COVER WITH
INTEGRATED ANTENNA

Inventors: Peter Delmotte, Leuven (BE);
Sheng-Gen Pan, Kamp-Lintfort (DE);
Roger Laurisch, Disseldorf (DE);
Georg Steiner, Neukirchen-Viuyn (DE);
Walter Nijs, Holsbeek (BE)

Assignee: Option, Leuven (BE)

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 932 days.

Appl. No.: 12/332,912

Filed: Dec. 11, 2008

Prior Publication Data

US 2009/0158062 Al Jun. 18, 2009

Int. C1.

HOIQ 1724 (2006.01)

HOIQ 1742 (2006.01)

UsSs. CL .. 343/702; 343/872

Field of Classification Search .................. 343/702,
343/700 MS, 872, 873
See application file for complete search history.

(56) References Cited
U.8. PATENT DOCUMENTS
6,758,689 Bl 7/2004 Bair
6,822,611 B1* 11/2004 Kontogeorgakis et al. ... 343/702
6.926,544 B2*  8/2005 439/147

82006 Liang et al.
11/2006 Olsson et al

7,091,910 B2*
7,132,987 B1*

. 343/702
. 343/702

7,438,562 B2* 10/2008 Niefal. ... .. 439/79
7,586,460 B2* 9/2009 Huntetal. ... 343/882
2005/0001775 Al 1/2005 Liang
2006/0208066 Al 9/2006 Finn et al.
2008/0018552 Al*  1/2008 Nakajima et al. ............. 343/882

2000/0058731 AL* 372009 Gearyetal. ... 343/700 MS

FOREIGN PATENT DOCUMENTS
EP 1367497 A2 12/2003

* cited by examiner

Primary Examiner — JacobY Choi

Assistant Examiner — Hasan Islam

(74) Attorney, Agent, or Firm — Browdy and Neimark,
PLLC

(57) ABSTRACT

A computer peripheral telecommunications device having an
electronic interface for connection to a computer and being
configured for adding wireless telecommunication function-
ality to the computer, the device comprising a movable cover
portion for covering the electronic interface while not in use
and an antenna integrated in the movable cover portion.

22 Claims, 7 Drawing Sheets

mih

ekt

Acrobat



a2z United States Patent

Huynh

usoo0s

967B2

354

US 8,354,967 B2
Jan. 15, 2013

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

(54)

(75)

(73)

20
(22)

(63)

(51)

(52)
(58)

ANTENNA ARRAY WITH CAPACITIVE
COUPLED UPPER AND LOWER ANTENNA
ELEMENTS AND A PEAK RADIATION
PATTERN DIRECTED TOWARD THE LOWER
ANTENNA ELEMENT

Inventor: Minh-Chau Huynh, Foster City, CA
(US)

Assignee: Sony Ericsson Mobile
Communications AB, Lund (SE)
Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 462 days.

Appl. No.: 12/777,718
Filed: May 11, 2010

Prior Publication Data

US 2011/0279330 Al Nov. 17, 2011

Int. C1.

H0IQ 1724 (2006.01)

US.CL i, 3d3/702; 343/700 MS
Field of Classification Search ................ 343/702,

343/700 MS, 846, 848
See application file for complete search history.

510

(56) References Cited

U.S. PATENT DOCUMENTS

2009/0073047 Al* 3/2009 Le Bolzeretal. ... 343/700 MS
2010/0259454 Al* 10/2010 Raholaetal. ... 343/702

2010/0295737 Al* 11/2010 Milosavljevic et al. 343/702
2011/0175776 Al* 7/2011 Angueraetal. ... 343/700 MS
* cited by examiner
Primary Examiner — Hoanganh Le

(74) Attornev, Agent, or Firm — Myers Bigel Sibley &
Sajovec, PA.

(57) ABSTRACT

An antenna system includes a planar substrate, a conductive
ground plane, and an upper antenna element. The conductive
ground plane is on the substrate. A slot that is free of conduc-
tive material extends through the ground plane to define a
lower antenna element from a portion of the ground plane.
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cally resonate responsive to a defined RF signal. The lower
antenna element is configured to resonate through capacitive
coupling to the resonating upper antenna element.
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An antenna device having a magnetic core to be surface-
mounted on a circuit substrate includes a pair of coil portions
spaced apart from each other at a predetermined interval. The
coil portions are connected by a connecting conductor. An
end of the magnetic core includes a curved or bent portion
curved toward the circuit substrate. This structure defines an
RFID antenna device having an improved receiving sensitiv-
ity that can be surface-mounted without increasing the thick-
ness of a casing of a mobile electronic device.
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coupled together in a manner such that the combined configu-
ration of the first and second casings can be varied. First
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figuration of the first and second casings is a predetermined
configuration, feed element (2) of the first casing and the
second antenna of second casing (8) are close to each other to
be capacitively coupled together, so that second antenna is
connected with radio circuit through feed element via high-
frequency waves.
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