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An antenna module includes a main antenna and a parasitic
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arm, a first radiating body connected to one end of the feed
arm, a second radiating body, and a third radiating body
connected to one end of the ground arm. The first radiating
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with the main antenna and configured for widening a high
frequency bandwidth of the main antenna.
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(57) ABSTRACT

The invention relates to a balanced antenna system com-
prising a radiator connected via a matching circuit to a
balun. In certain embodiments, the radiator comprises a first
radiating element and a second radiating element and the
matching circuit comprises a first impedance-matching cir-
cuit connected to the first radiating element and a second
impedance-matching circuit connected to the second radi-
ating element. The first and second matching circuits may be
identical and are connected through the balun to a single
port. To minimize the component count, the design of the
matching circuit and balun is co-optimized.
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(57) ABSTRACT

An antenna structure includes a main antenna, a diversity
antenna, and at least one accessorial antenna. The main
antenna extends in a main antenna direction. The diversity
antenna is spaced apart from the main antenna and extends
in a first radiation direction substantially parallel to the main
antenna direction. The at least one accessorial antenna
extends in a second radiation direction which is substantially
perpendicular to either the main antenna direction or the first
radiation direction.
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The disclosure provides a communication device. The com-
munication device includes a ground conductor portion and
a multi-antenna system. The multi-antenna system includes
at least a first and a second resonant portion, each of which
is disposed on the corresponding radiating edge of the
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57 ABSTRACT

A display device includes a display panel which displays an
image, a driving circuit substrate disposed on a rear surface
of the display panel and controlling the display panel to
display the image, and a chip antenna connected to an end
portion of the driving circuit substrate in a longitudinal
direction of the driving circuit substrate.
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57 ABSTRACT

A mobile terminal and an antenna thereof are provided. The
mobile terminal includes a housing, a main board arranged
within said housing, and an antenna arranged on the outer
surface of said housing such that the antenna is connected
with said main board. The height of the mobile phone
antenna can be effectively increased and, thus the perfor-
mance of the antenna is improved.
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57) ABSTRACT

An antenna apparatus according to one exemplary embodi-
ment disclosed herein includes a first member and a second
member limiting a slot, a feeding unit provided on one
surface of a carrier covering the slot and configured to feed
the slot, and a first radiator formed on the one surface of the
carrier with being spaced apart from the feeding unit, and
electrically connected to the first member, the first radiator
configured to resonate together with the slot at a first
frequency band and a second frequency band.
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(57) ABSTRACT

An antenna structure includes a feed portion, a ground
portion, a first radiating body, a second radiating body and
a third radiating body. The first radiating body is connected
to the feed portion and configured to obtain a first resonance
frequency band. The second radiating body is connected to
the feed portion. The third radiating body includes a first
connection section connected the ground end, a second
connection section, and a third connection section perpen-
dicularly connected between the first connection section and
the second connection section. The first connection section
and the second connection section are positioned at two
opposite sides of the second radiating body so that the third
radiating body and the second radiating body cooperatively
obtain a second resonance frequency band.
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(57) ABSTRACT

The invention relates to a telecontrol (TEL) for the locking/
unlocking and the starting of a motor vehicle comprising:
—an electronic circuit (ELEC) comprising at least one
pathway comprising an input pin (BE) and an output pin
(BS), —a first radiofrequency antenna (ANT1) comprising
a first loop disposed in the plane of the electronic circuit
(ELEC), —a second radiofrequency antenna (ANT2) com-
prising a second loop disposed in the plane of the electronic
circuit (ELEC), said second antenna (ANT2) comprising:
—an input connector (CE) connected to the input pin (BE),
—an output connector (CS) connected to the output pin
(BS), —a tuning capacitor (C) linked to the electronic circuit
(CIRC), for tuning the second antenna (ANT2) to a tuning
frequency, characterized in that it comprises: —an inductive
input component (COMP_E) placed between the input con-
nector (CE) and the input pin (BE), and/or —an inductive
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(7 ABSTRACT

An antenna having a plurality of ports coupled to at least one
radiator opening or protuberance formed on a metallic
surface. A plurality of modulators are coupled to the plural-
ity of respective ports and configured to modulate phase or
amplitude of a plurality of signals radiated at the plurality of
respective ports. A combiner is configured to combine the
modulated signals to substantially cancel power reflected
from the plurality of respective ports, wherein the plurality
of respective ports are functionally aggregated into a single
port.
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(57) ABSTRACT

By providing a radiator configuration circuit and a feeding
circuit each having a simple structure, a ground radiation
antenna having a more simplified fabrication process as well
as a remarkably reduced fabrication cost is provided herein.
Additionally, a ground radiation antenna having an excellent
radiation performance, even when one side of a mobile
communication terminal is covered with a conductive sub-
stance, such as an LCD panel, is also provided herein.
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(57) ABSTRACT

An antenna which operates in a plurality of frequency bands
includes a feeding point, a first conductor which is con-
nected to the feeding point, and at least two second con-
ductors which are branched from the first conductor, have a
linear shape, and include open ends as ends on a side
opposite to the first conductor. The open ends of the two
second conductors face in almost the same direction sub-
stantially parallel to a side closest to the feeding point out of
the sides of an antenna region. The two second conductors
include a part at which the distance between the two
conductors at a portion parallel to the side is a first distance,
and another part at which the distance is a second distance
shorter than the first distance, and are electromagnetically
coupled at, at least the other part.

11 Claims, 17 Drawing Sheets




US009570805B2

.
a2 United States Patent (10) Patent No.: US 9,570,805 B2
Lai et al. 45) Date of Patent: Feb. 14, 2017
(54) ANTENNA STRUCTURE AND WIRELESS (58) Field of Classification Search
COMMUNICATION DEVICE USING THE CPC ....... HO1Q 1/243; HO1Q 1/38; HO1Q 9/0421;
ANTENNA STRUCTURE HO1Q 9/0407
, o o L1512 R — 343/702, 700 MS, 853, 872
(71)  Applicant: Chiun Mai Communication Systems, See application file for complete search history.

Inc., New Taipei (TW)

(72) Inventors: Chih-Hung Lai, New Taipei (TW); (56) References Cited
YencHink Lin, New-Taper (TW) U.S. PATENT DOCUMENTS

(73)  Assignee: Chiun Mai Communication Systems, 2004/0075611 AL*  4/2004 Kenoun ... HOLQ 1/243
Inc., New Taipei (TW) 343/702
. . . 2012/0081264 Al*  4/2012 Wang .......ccovennee. HO1Q 21/30
(*) Notice:  Subject to any disclaimer, the term of this 343/905
patent is extended or adjusted under 35 T~
U.S.C. 154(b) by 150 days. cited by examiner
(21) Appl. No.: 14/543,266 Primary Examiner — Dameon E Levi

Assistant Examiner — Collin Dawkins

(22) Filed: Nov: 15,2014 (74) Attorney, Agent, or Firm — Zhigang Ma

(65) Prior Publication Data

US 2015/0155632 A1 Jun. 4, 2015 67 ABSTRACT

. L L. An antenna structure includes a main body, a first radiating

(30) Foreign Application Priority Data body, and a second radiating body. The main body includes
s a feeding portion, a connecting portion, a first coupling

Nov. 30,2013 (CN) weevvvvvevesssnsinsnn 2013 1 0622289 portion, and a second coupling portion. The connecting
portion is perpendicularly connected to the feeding portion.

(Gl Int CL. The first coupling portion and the second coupling portion

H010 124 (2006.01) i : 5 % : :
HO10 5371 (2015.01) are Aposqlvoned at two opposite .51des of the connecting
HO10 9/42 (2006.01) portion. The ﬁrst radiating body is conﬁgt.lred to surround
HO10 5/378 (2015:01) and_ resonate w:nh the first coupling portion. The secqnd
(52) US.CL radiating body 1s_conﬁgu_rcd to surround and resonate with
CPC oo H01Q 5371 (2015.01); HoIQ 1/243 "¢ second coupling portion.
(2013.01); HOIQ 5/378 (2015.01); HOIQ 9/42

(2013.01) 18 Claims, 7 Drawing Sheets

200




United States Patent

US009570807B2

(12) (10) Patent No.: US 9,570,807 B2
Inamura et al. 45) Date of Patent: Feb. 14, 2017
(54) ANTENNA MODULE AND TERMINAL (56) References Cited
APPARATUS -
U.S. PATENT DOCUMENTS
() - Apphicat: FUILIST LIMITED, Kawssaki-shi, 2005/0088342 Al* 42005 Parsche ... HO1Q 138
Kanagawa (IP) 343/700 MS
2005/0162331 Al 7/2005 Endo et al.
(72) Inventors: Ryosaku Inamura, Hadano (JP); 2006/0267854 AL* 11/2006 Naito ....oovvvveerrereees HO1Q 1/22
Koichi Kasai, Kawasaki (IP) 343/788
2008/0191028 Al1* 8/2008 Kagaya ............ GOGK 19/07749
(73) Assignee: FUJITSU LIMITED, Kawasaki (JP) 235/492
2009/0167498 Al 7/2009 Fukuda et al.
sce: s anvidisalas v 2009/0315553 Al 12/2009 Arimura
(*) Notice:  Subject to any disclaimer, the term of this 2010/0052859 AL*  3/2010 Lossau ........... GOG6K 19/07749
patent is extended or adjusted under 35 340/10.1
U.S.C. 154(b) by 207 days. (Continved)
(1) Appl. No.: 14/282,102 FOREIGN PATENT DOCUMENTS
(22) Filed: May 20, 2014 EP 0782214 Al 7/1997
Jp 200438552 A 2/2004
(65) Prior Publication Data (Continued)
US 2014/0368389 Al Dec. 18, 2014
OTHER PUBLICATIONS
(30) Foreign Application Priority Data
Extended European Search Report dated Nov. 24, 2014, issued in
Jun. 14, 2013 (IP) oo, 2013-126110 corresponding Furopean Patent Application No. 14169076.8 (6
pages).
(51) Imt. CL
H01Q 124 (2006.01) Primary Examiner — Dameon E Levi
HO01Q 7/06 (2006.01) Assistant Examiner — Collin Dawkins
HOIF 27/36 (2006.01) (74) Attorney, Agent, or Firm — Westerman, Hattori,
HOIF 38/14 (2006.01) Daniels & Adrian, LLP
H01Q 1/52 (2006.01)
HO1Q 7/00 (2006.01) (57) ABSTRACT
(52) l{.S.‘ CL ) An antenna module includes an antenna line disposed annu-
CPC ....eeene. HO1Q 7/06 (2013.01); HOIF 27/365 larly, a magnetic body formed annularly along the antenna
(2013.01); HOIF 38/14 (2013.01). HOIQ line, having a bottom part and a pair of side parts to
1/243 (2013.01); HO1Q 1/526 (2013.01); accommodate the antenna line, and provided with end faces
HO01Q 7/00 (2013.01) of the pair of side parts disposed in a same direction, and an
(58) Field of Classification Search insulator disposed between the magnetic body and the

CPC HO1Q 1/243; HO1Q 1/38; HO1Q 9/0421
USPE iassssssisusascssssvssassinsassniss: 343/7025: 872,878
See application file for complete search history.

antenna line.

16 Claims, 8 Drawing Sheets

101a 100
102
1 N N N\ ~N
/1/0 3 }) 3
(g X W o . e . 101
111

101b



United States Patent

US00957081

B2

)
J

(12) (10) Patent No.: US 9,570,813 B2
Dou 45) Date of Patent: Feb. 14, 2017
(54) REFLECTORS FOR REFLECTING (58) Field of Classification Search
ELECTROMAGNETIC ENERGY AWAY (@15 BLH— HO1Q 13/10; HO1Q 13/12; HO1Q 21/24;
FROM A USER DEVICE IN A FIRST HO1Q 1/38
DIRECTION See application file for complete search history.
(71) Applicant: AMAZON TECHNOLOGIES, INC., (56) References Cited
Remeg Nk (1) U.S. PATENT DOCUMENTS
(72) Inventor: Weiping Dou, San Jose, CA (US) 5,061,944 A * 10/1991 POWeS oo HOLQ 19/30
343/795
(73) Assignee: Amazon Technologies, Inc., Reno, NV 6.404.394 Bl 6/2002 Hill
(Us) 7,057,569 B2 6/2006 Isoifovich et al.
7:079,079 B2¥*° ‘712006 -JO sninsansssivassionsa HO1Q 1/243
(*) Notice:  Subject to any disclaimer, the term of this T ——— 343/700 MS
- s s s 2 / ort
%atsenct ‘fijgenged%;_’lr (aid-‘““ed under 35 7343183 B2 3/2008 Iguchi
S.C. 154(b) by 321 days. 7,576,699 B2 82009 Gilmore et al.
7,764,236 B2 7/2010 Hill et al.
(21)  Appl. No.: 14/280,399 (Contisusd)
(22) Filed:  May 16, 2014 OTHER PUBLICATIONS
(65) Prior Publication Data USPTO Non-Final Office Action for U.S. Appl. No. 12/857,987
US 2014/0266945 A1 Sep. 18, 2014 mailed Jun. 12, 2013.
(Continued)
Related U.S. Application Data ) .
. . e y Primary Examiner — Dameon E Levi
(63) Continuation of application No. 12/857,987, filed on Assistant Examiner — Hasan. Islam
Aug. 17, 2010, now Pat. No. 8.754,822. (74) Attorney, Agent, or Firm — Lowenstein Sandler LLP
(51) Int. Cl. (57 ABSTRACT
Ho1Q 13/10 (2006.01) ; : : : : ;
HO01Q 19/10 (2006.01) A user device having a dielectric carrier, a multi-band slot
HO1Q 1/24 (2006.01) antenna, a reflector and a feed line connector is described.
H010 1922 (2006 '01) The multi-band slot antenna has slot openings in a second
H010 57378 201 5' o1 portion of conductive material disposed on a second side of
Q< ( 01) the user device and is operable to radiate electromagnetic
(52) US.CL energy. The reflector is additional conductive material dis-
CPC ........cou.. HO1Q 19/10 (2013.01); HOIQ 1/243 posed on the second side and is operable to reflect a majority

(2013.01); HO1Q 17245 (2013.01); HOIQ
5/378 (2015.01); HO1Q 13/10 (2013.01):
H01Q 19/22 (2013.01); Y10T 29/49018

of the radiated electromagnetic energy away from the user
device in a first direction.

(2015.01) 20 Claims, 12 Drawing Sheets
FRONT SIDE 100
USER
MULTI-BAND D'%'gE
SLOT ANTENNA f
1 TOP OF USER DEVICE 102)
: DIELECTRIC
FEED LINE CARRIER
CONNECTOR o
304
CK SIDE 130
BACK SIDE USER
MULTI-BAND DEVICE
SLOT ANTENNA / 105
SLOT OPENINGS 110
306 TOP OF USER DEVICE 102)
FEED LINE ’ C DIELECTRIC
CONNECTOR ’- CARRIER
304 /| - GAP 313 302

REFLECTOR 335




