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A multi-band antenna includes a grounding element having
an edge and a grounding point, a first radiating arm being
substantially of L shape and located above the grounding
element, a second radiating arm working at a first frequency
band and being substantially of L. shape above the first radi-
ating arm, a third radiating arm working at a second frequency
band and being substantially of rectangular metal patch par-
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including an inner conductor connected to the first radiating
arm and an outer conductor connected to the grounding point
of the grounding element. The feeding line, the first radiating
arm, the grounding element commonly compose a slot oper-
ating at a third frequency band.

20 Claims, 3 Drawing Sheets

1

122

15

o2 f
w

| 112
113 \f| | T
13— %g '| 1110
114 ) i
~
162 / 4
1021 /
L
101
16—
r-r——_lo

PDF

Acrobdt 374



a2z United States Patent
Byun et al.

US008593353B2

US 8,593,353 B2
Nov. 26, 2013

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

ANTENNA DEVICE FOR A PORTABLE
TERMINAL

(54)

(75) Inventors: Joon-Ho Byun, Suwon-si (KR);
Soon-Ho Hwang, Seoul (KR); Mun-II
Kim, Seoul (KR); Do-Won Kim, Seoul
(KR); Hyun-Seok Park, Seoul (KR)
(73) Assignees: Samsung Electronics Co., Ltd. (KR);
Korea University Industrial &
Academic Collaboration Foundation
(KR)
Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 368 days.

2n
(22)

Appl.No:  12/999,802

PCT Filed: Jun. 12, 2009

(86) PCT No.:

§ 371 (e)(1),
(2), (4) Date:

PCT/KR2009/003171

May 20, 2011

PCT Pub. No.: 'W02009/154376
PCT Pub. Date: Dec. 23, 2009

(87)

Prior Publication Data

US 2011/0210897 Al Sep. 1, 2011

(65)

(30) Foreign Application Priority Data

Jun. 19, 2008 (KR) ........ccoeeeeeeee. 10-2008-0057814

(51) Int.ClL
HOIQ 1724
U.S. CL
USPC ... 343/702; 343/700 MS; 343/749
Field of Classification Search

USPC 343/700 MS, 702, 749, 829, 846
See application file for complete search history.

{2006.01)
(52)

(58)

10

PDF

(56) References Cited

U.S. PATENT DOCUMENTS

5,483,249 A * /1996 Kennedy ...................... 343/846
6,819,287 B2* 11/2004 Sullivan et al. 343/700 MS
6,842,149 B2* 1/2005 Taubman . 343/702
7,760,146 B2* 7/2010 Ollikainen ... 343/702
7,990,320 B2* 82011 Prosetal. .. 43/700 MS
8,339,321 B2* 12/2012 Naganoetal. ................ 343/702

2005/0237251 Al 10/2005 Boyle et al.

2005/0270240 Al 12/2005 Qietal.

2006/0055606 Al 3/2006 Boyle

FOREIGN PATENT DOCUMENTS

KR 1020040108759 12/2004

KR 1020050007557 1/2005

KR 1020070001175 1/2007

KR 1020070098020 10/2007
OTHER PUBLICATIONS

PCT/ISA/237 Written Opinion issued on PCT/KR2009/003171 (10
pp.).

* cited by examiner

Primary Examiner — Tho G Phan
(74) Attorney, Agent, or Firm — The Farrell Law Firm, P.C.

(57) ABSTRACT

An antenna device for a portable terminal includes: a ground
pattern provided on one surface of a circuit board; a first
antenna pattern configured to resonate at a first frequency
band and provided on an opposite surface of the circuit board:
and a second antenna pattern configured to resonate at a
second frequency band different from the first frequency band
and arranged along a periphery of the ground pattern. The
second antenna pattern is a zeroth order mode resonator
including a plurality of capacitors and a plurality of inductors.
The antenna device easily secures the operation characteris-
tics of different operation frequency bands and contributes to
miniaturization of the portable terminal. Thus, a user can
conveniently carry and use the portable terminal.
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A multi-band antenna (1), comprising a grounding element
(10) extending horizontally along a longitudinal direction,
comprising a side edge (101) with a connecting point (102)
and a grounding point (103) distanced from the connecting
point by a length; a radiating element (11) disposed at an
upper level parallel to the grounding element and defining a
first end and a second end, and operating in a first frequency
band: a connecting element (12) located between the radiat-
ing element and the grounding element, comprising a first
portion (121) connecting to the first end of the radiating
element and a second portion (122) linking to said connecting
point of the grounding element; a parasitic element (13)
extending from the second portion of the connecting element
towards the second end of the radiating element along the
longitudinal direction, and operating in a second frequency
band; a feeding point (141) disposed on the second portion of
the connecting element and under the parasitic element; and a
feeding line (15) comprising an inner conductor connected to
the feeding point and an outer conductor connected to the
grounding point; wherein said connecting element, the
grounding element, the feeding point and the grounding point
together forming a slot (16) operating in a third frequency
band.
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(57) ABSTRACT

An antenna element with a single-conductor antenna is pro-
vided within a removable core. The removable core is
mounted within a hollow liner by sliding the core into the
hollow liner. A pull cable may be attached to an end of the
removable core to pull the core through the outboard end of
the hollow liner. Due to reduced strain on the core as com-
pared to the liner, the single-conductor antenna may be
formed in segments interconnected with capacitors for
adjusting the antenna gain to a maximum in the vicinity of a
desired operating frequency or frequencies.
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Wireless devices, and particularly mobile devices such as
cellphones, PDAs, computers, navigation devices, etc., as
well as other devices which transmit or receive data or other
signals at multiple frequency bands utilize at least one
antenna to transmit and receive and a plurality of different
bands (e.g., GSM cellular communication band; Bluetooth
short range communication band; ultrawideband (UWB)
communications, etc.). These wireless devices can simulta-
neously transmit or receive at a plurality of different bands, or
simultaneously transmit and receive at different bands. The
wireless devices have the ability to use a single physical
structure (e.g., an antenna) for transmission and reception of
many different bands. The antenna can be either actively
tuned or passively tuned using one or more elements.
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pattern. Accordingly, an H-Field characteristic of the loop
antenna can be enhanced, thereby allowing the loop antenna
to have a decreased size and an improved performance.

18 Claims, 6 Drawing Sheets

Acrobdt 374



a2z United States Patent
Christie et al.

US008599101B2

US 8,599,101 B2
Dec. 3, 2013

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

(54) DIELECTRICALLY LOADED ANTENNA AND
RADIO COMMUNICATION APPARATUS
(75) Inventors: Andrew Robert Christie,
Northamptonshire (GB); David Michael
Wither, Northamptonshire (GB);
Martyn Leslie Tongue, [ eicestershire
(GB); Frank Kwasi Frimpong,
Northhamptonshire (GB)
(73) Assignee: Sarantel Limited, Wellingborough (GB)
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 371 days.
(21) Appl. No.: 13/014,984
(22) Filed: Jan. 27, 2011
(65) Prior Publication Data
US 2011/0221651 Al Sep. 15, 2011
Related U.S. Application Data
(60) Provisional application No. 61/313,222, filed on Mar.
12, 2010.
(30$) Foreign Application Priority Data
Jan. 27,2010 (GB) .o 100133106
(51) Int.Cl.
HOIQ 1/36 (2006.01)
(52) US.CL
USPC .ot 3437895 343/702
(58) Field of Classification Search
USPC ..., 3437895, 700 MS, 702, 906, 850
See application file for complete search history.
(56) References Cited

U.S. PATENT DOCUMENTS

5,092,783 A
7.002,530 Bl

3/1992 Suarez et al.
2/2006 Chung et al.

(Continued)

FOREIGN PATENT DOCUMENTS

CN 2899134 Y 5/2007
EP 0521511 A2 1/1993
(Continued)
OTHER PUBLICATIONS

Search Report from Great Britain Application No. 1001327 .4, search
dated May 13, 2010.

(Continued)

Primary Examiner — Hoanganh Le
(74) Attorney, Agent, or Firm — Alston & Bird LLP

(57) ABSTRACT

A radio communication apparatus including: (a) a backfire
dielectrically loaded antenna for operation at a frequency in
excess of 200 MHz comprising: an electrically insulative
dielectric core of a solid material having a relative dielectric
constant greater than 5 and having an outer surface including
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Provided is a wide band antenna having ultra-wide band and
high performance at a low cost. An antenna element consti-
tuting a part of an opening cross section structure of a double
cylinder ridge waveguide is spread on a plane. The antenna
element has a ridge element portion (21) for adjusting
antenna characteristic corresponding to a ridge portion and a
radiation element portion (22) for electromagnetic wave
radiation. Substantially at a leading end portion of the ridge
element portion (21), a feeder terminal (24) is formed.
Ground portions (234 and 23b) are maintained at a ground
potential and the feeder terminal (24) is guided to an outside
as a coplanar waveguide.
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A multi-function array is described where several communi-
cation system functions are realized using the same antenna
architecture. An array of antenna elements where each
antenna element can generate multiple radiation patterns is
described; the multiple radiation patterns from each antenna
element provides increased capability and flexibility in gen-
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diversity antenna system, as well as direction finding feature
by way of an interferometer function provided by one or
multiple elements. The small volume attributes of the antenna
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wireless devices as well as access points.
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(57) ABSTRACT

A ground radiation antenna is disclosed. Herein, the ground
radiation antenna provides a radiator-forming circuit, which
is formed to have a simple structure using a capacitive ele-
ment, as well as a feeding circuit suitable for the provided
radiator-forming circuit. Thus, the structure of the antenna
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Accordingly, the fabrication process of the antenna is simpli-
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A miniature wire antenna includes N rectangular metal plates
located at a first layer of a PCB, a tunable metal plate located
at the first layer of the PCB and N serpentine lines located at
a second layer of the PCB. The positions of the N serpentine
lines correspond to the positions of the rectangular metal
plates. A first end of each of the serpentine lines is connected
to the corresponding rectangular metal plate, and a second
end of each of the serpentine lines is connected to the next
rectangular metal plate. A first end of the last serpentine line
is connected to the corresponding rectangular metal plate, and
a second end of the last serpentine line is connected to the
tunable metal plate.
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