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57 ABSTRACT

A dual-band circularly polarized antenna is disclosed, more
particularly a dual-band circularly polarized antenna being
able to transmit and receive circularly polarized signals at
two different frequency bands, simultaneously. The dual-
band circularly polarized antenna of the present invention
comprises a first polarized radiating element with at least
one corner being chamfered, a plurality of second polarized
radiating elements with each of the second polarized radi-
ating elements having at least one corner being chamfered,
a signal distributor for distributing an electrical signal, a
signal coupling unit electrically connecting with the first
polarized radiating unit and the signal distributor, and a
ground plate. The dual-band circularly polarized antenna of
the present invention not only can be manufactured with a
low cost, but also has a simpler structure. As a result, the
dual-band circularly polarized antenna of the present inven-
tion can be easily integrated into the antenna module of an
RFID system.

16 Claims, 7 Drawing Sheets

224 221

21

223
222

24



a2 United States Patent

Hsu et al.

US007315284B2

US 7,315,284 B2
Jan. 1, 2008

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

(54) PORTABLE DEVICE AND ANTENNA
THEREOF

(75) Inventors: Chieh-Sheng Hsu, Taipei Hsien (TW);
Chang-Hsiu Huang, Taipei Hsien (TW)

(73) Assignee: Wistron NeWeb Corporation,
Hsi-Chih City, Taipei Hsien (TW)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 11/534,209

(22) Filed: Sep. 21, 2006

(65) Prior Publication Data
US 2007/0241967 A1~ Oct. 18, 2007

(30) Foreign Application Priority Data
Apr. 17,2006  (TW) v 95113671 A

(51) Int. CL
HO1Q 1/38 (2006.01)

(52) US.CL e, 343/700 MS; 343/702;

343/846

(58) Field of Classification Search ......... 343/700 MS,
343/702, 846
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,359,589 B1* 3/2002 Bae ......cccecevnnnn 343/700 MS
6,825,811 B2* 11/2004 Iwaietal. .....ccoenenne 343/702
2006/0267843 Al* 11/2006 Sakama et al. ...... 343/700 MS

* cited by examiner

Primary Examiner—Hoang V. Nguyen
(74) Attorney, Agent, or Firm—Winston Hsu

57 ABSTRACT

An antenna comprises a substrate, a grounding element and
a radiating element. The grounding element has an opening
and is disposed on a first surface of the substrate. The
radiating element is disposed on a second surface and
electrically connects to the grounding element. A projection
on the first surface of the radiating element partially covers
the opening.
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57 ABSTRACT

Provided is an antenna apparatus for a portable terminal
including a first antenna pattern, and a second antenna
pattern formed to correspond to the first antenna pattern, so

that the second antenna nrovides a canacitive counline alono
that the secend antenna proviaes a capaciiive coupiang aiong

with the first pattern, thereby configuring a divergent type
antenna with the second antenna pattern. The antenna appa-
ratus configured in this manner comprises a pair of meander
line antennas, whereby the antenna apparatus can efficiently
suppress the generation of noise while being easily housed
within the terminal. Furthermore, the antenna apparatus has
an advantage of easily enhancing a specific absorption ratio
(SAR) induced in a human body, which is an important
factor for defining the function and quality of an antenna
apparatus.
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57 ABSTRACT

The present invention consists of an antenna comprising at
least two radiating structures, said radiating structures taking

the form of two arms, said arms being made of or limited by

a conductor, superconductor or semiconductor material, said
two arms being coupled to each other through a region on
first and second superconducting arms such that the com-
bined structure of the coupled two-arms forms a small
antenna with a broadband behavior, a multiband behavior or
a combination of both effects. According to the present
invention, the coupling between the two radiating arms is
obtained by means of the shape and spatial arrangement of
said two arms, in which at least one portion on each arm is
placed in close proximity to each other (for instance, at a
distance smaller than a tenth of the longest free-space
operating wavelength) to allow electromagnetic fields in one
arm being transferred to the other through said specific close
proximity regions. Said proximity regions are located at a
distance from the feeding port of the antenna (for instance a
distance larger than Y40 of the free-space longest operating
wavelength) and specifically exclude said feeding port of the

antenna.
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67 ABSTRACT

Omni-directional antenna devices are formed of a conduc-
tive loaded resin-based material. The conductive loaded
resin-based material comprises micron conductive
powder(s), conductive fiber(s), or a combination of conduc-
tive powder and conductive fibers in a base resin host. The
percentage by weight of the conductive powder(s), conduc-
tive fiber(s), or a combination thereof is between about 20%
and 50% of the weight of the conductive loaded resin-based
material. The micron conductive powders are formed from
non-metals, such as carbon, graphite, that may also be
metallic plated, or the like, or from metals such as stainless
steel, nickel, copper, silver, that may also be metallic plated,
or the like, or from a combination of non-metal, plated, or
in combination with, metal powders. The micron conductor
fibers preferably are of nickel plated carbon fiber, stainless
steel fiber, copper fiber, silver fiber, or the like.
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57 ABSTRACT

An antenna module includes a substrate with at least a first
antenna on one side while at least a second antenna on the
other side of the substrate so that both sides of the antenna
module are able to radiate signals. Therefore, the effective
angular coverage of the antenna module is enlarged and the
performance of the embedded wireless network device is
improved.
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57 ABSTRACT

A built-in antenna assembly of a wireless communication
terminal is provided. A base is mounted on a substrate. A
radiator is fixed onto an upper end of the base, and transmits/
receives a signal. A terminal is extended along an outer
surface of the base from the radiator to contact a contact pad
protruded from the substrate. The terminal supplies a power
to the radiator when in contact with the contact pad and is
grounded. A terminal hooker is disposed on an underside
surface of the base corresponding to a free end of the
terminal so that the free end is fixed to the base. The
invention allows easier and more flexible design for the
terminal which is in electrical contact with the substrate of
the built-in antenna. Moreover, the invention is universally
applicable to various terminal models, and enhances pro-
ductivity due to simpler configuration and easier assembling
structure.
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57 ABSTRACT

An antenna device having an antenna to be mounted on the
body side of a vehicle for receiving a radio signal from a tire
condition detection device mounted on a tire side, or giving
and receiving a radio signal between the tire condition
detection device and a device mounted on the vehicle body
side. The antenna device includes attachment means with
which the antenna can be temporarily attached, moved and
securely attached to the vehicle body side.
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(57) CLAIM

The ornamental design for a planar antenna, as shown and
described.

DESCRIPTION
FIG. 1 is a top front and right side perspective view of a
planar antenna showing our new design;
FIG. 2 is a front view thereof;
FIG. 3 is a rear view thereof;
FIG. 4 is a top view thereof;
FIG. 5 is a bottom view thereof;
FIG. 6 is a right side view thereof;
FIG. 7 is a left side view thereof;
FIG. 8 is a rear bottom and left sids

thereof;

ective view

FIG. 9 is a top front and right side perspective view thereof
where the antenna case thereof is disposed at a different
angle from that shown in FIG. 1;

FIG. 10 is a top front and right side perspective view thereof
where the antenna case thereof is disposed at a different
angle from that shown in FIG. 1; and,

FIG. 11 is a perspective view thereof showing an alternate
position of use.

The broken line drawing of a laptop computer in FIG. 11 is

for illustrative purposes only and forms no part of the
claimed design.
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(57) ABSTRACT

A Portable communication device includes in an interior of
the portable communication device a ground plane and an
antenna arrangement. The antenna arrangement includes an
antenna element combination including a first radiating
antenna element to be connected to a feeding potential and
dimensioned for resonating in a first frequency band, and a
second radiating antenna element dimensioned for resonat-
ing in a second frequency band. The antenna arrangement
further includes at least one first element joining switch that
in a closed position interconnects elements of the antenna
element combination for dimensioning the antenna element
combination for resonating in a third frequency band and in
an open position separates these elements from each other,
and a grounding switch which in a closed position joins the
second radiating antenna element to a ground plane and in
an open position separates the second radiating antenna
element from the ground plane.
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An antenna having multiple antenna elements of unequal
lengths, form in a conical shape. The longest antenna
element has a trap in a specific location of the antenna
element. Multiple traps can be used for extended coverage
depending upon the frequency band. The antenna elements
are connected together through a transversal-wire ring and a
feed transmission line is attached to it. The antenna occupies
minimal footprint in the horizontal direction and maintains
a low VSWR and a uniform beam pattern over a wide
frequency band, more than 1:20. The antenna has a constant
radiation pattern over a 1:6 bandwidth and the pattern
bandwidth may be increased using more antenna elements
and traps. The elevation and azimuth patterns show a
consistent characteristic from 100 MHz to 600 MHz.
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(57) ABSTRACT

A miniaturized ultra-wideband microstrip antenna, includes:
a dielectric substrate; a feed line disposed on the dielectric
substrate, and supplying an electromagnetic energy supplied
from an external power source; a main radiating element
radiating the electromagnetic energy inputted by the feed
line: and at least one sub-radiating element disposed in
proximity to the main radiating element for multi-radiation.
Also, the antenna further includes at least one connection
plate electrically connecting the main radiating element to at
least one of the sub-radiating elements. The miniaturized
ultra-wideband microstrip antenna can also be made
ultralight, and include additional sub-radiating elements
besides the main radiating element, whereby multi-radiation
in UWB’s range can be attained.
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The ornamental design for a planar antenna, as shown and
described.

DESCRIPTION
FIG. 1 is a top front and right side perspective view of a
planar antenna showing our new design;
FIG. 2 is a front view thereof;
FIG. 3 is a rear view thereof;
FIG. 4 is a top view thereof:
FIG. 5 is a bottom view thereof;
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FIG. 8 is a rear bottom and left side perspective view
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angle from that shown in FIG. 1; and,

FIG. 11 is a perspective view thereof showing an alternate
position of use.

The broken line showing of a laptop computer in FIG. 11 is
included for the purpose of illustrating environment and
forms no part of the claimed design.

1 Claim, 11 Drawing Sheets




US007324052B2

US 7,324,052 B2
Jan. 29, 2008

a2 United States Patent

Hamm et al.

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

(54) ANTENNA FOR A MOBILE TRANSMITTER (56) References Cited
AND/OR RECEIVER DEVICE I .
U.S. PATENT DOCUMENTS
(75) Inventors: Dirk Hamm, Willich (DE); Mare
Lenkeit, Willich (DE) 6,160,512 A * 122000 Desclos et al. 343/700 MS
. . - . 6,452,558 B1* 9/2002 Saitou et al. . . 343725
(73) Assignee: Success Chip Ltd., Tortola (VG) 6.507.318 B2*  1/2003 Ito et al. ....... 343/702
(*) MNotice: Subject to any disclaimer, the term of this 6,529,168 B2*  3/2003 Mikkola et al. 343/702
patent is extended or adjusted under 35 7.068,228 B2*  6/2006 Soutome ....... - 343/702
U.S.C. 154(b) by 18 days. 7.075487 B2* 72006 Mattsson et al 343/702
2003/0048227 Al*  3/2003 Nakamura ................. 343/702
(21)  Appl. No.: 11/037,520
(22) Filed: Jan. 18, 2005 * cited by examiner
©5) rtisr Subiication Dot Primary Examiner—Tan Ho
US 2006/0152418 Al Jul. 13, 2006 (74) Attorney, Agent, or Firm—Stoel Rives LLP
(30) Foreign Application Priority Data (57) ABSTRACT
Jan. 7, 2005 (EP) vevrrererennnese 05000255
An antenna for a mobile transmitter and/or receiver device
(51) Int. CL suitable for a hand-held transmitter/receiver for a wireless
HOI1Q 1724 (2006.01) microphone includes a monopole or dipole antenna element
(52) US.CL oo 343/702; 343/700 MS for the excitation of a monopole or diopole and an additional
(58) Field of Classification Search ... . 343/702. antenna element for the excitation of a parallel line mode.

343/700 MS, 725, 727
See application file for complete search history.

14 Claims, 5 Drawing Sheets




a2 United States Patent

Wan

US007324055B2

US 7,324,055 B2
Jan. 29, 2008

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

(54)

(75)

(73)

*)

(21)

(22)

(65)

(51

(52)
(58)

ANTENNA HAVING WIDE TRANSMITTING
ANGLE

Inventor: Tze Chung Wan, Tauyuan Hsien (TW)

Assignee: Joymax Electronics Co., Ltd., Chongli
Gonyeh Chu, Chongli Tauyuan Hsien
(TW)

Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

Appl. No.: 11/410,464
Filed: Apr. 25, 2006

Prior Publication Data

US 2007/0247382 Al Oct. 25, 2007

Int. CL

HOI1Q 21/00 (2006.01)

Us. L .. . 343/725; 343/729

Field of Classification Search ............... 343/725,
343/729, 702, 711, 713
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
6,181,286 B1* 1/2001 Roscoe et al. .. . 343/725
6,417,809 Bl 7/2002 Kadambi et al 343/702

343/725
343/702

6,806,838 B2* 10/2004 Petros et al. ..
6,906,670 B2 6/2005 Shi oo

* cited by examiner

Primary Examiner-
(74) Attorney, Agent, or Firm

Hoang V. Nguyen

Charles E. Baxley
(57) ABSTRACT

An antenna device includes a seat, a longitudinal antenna
member having a lower portion disposed on the seat, and a
cylindrical antenna member having a lower portion disposed
on the seat and having a chamber formed by an outer
peripheral wall, and the longitudinal antenna member is
disposed in the chamber of the cylindrical antenna member
and spaced from the outer peripheral wall of the cylindrical
antenna member for a distance, and the longitudinal antenna
member includes an upper portion extended outwardly
beyond the cylindrical antenna member. The antenna mem-
bers may be used for receiving and transmitting signal of
different frequencies.

6 Claims, 5 Drawing Sheets

433

43

/30

10

31

|
B N\

r

il \ .
16

1 D "

/|

—f

14

T—~12 13




a2 United States Patent

Kai et al.

US007324058B2

US 7,324,058 B2
Jan. 29, 2008

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

(54) TAG ANTENNA, TAG AND RFID SYSTEM

USING THE SAME

(75) Inventors: Manabu Kai, Kawasaki (JP); Toru

Maniwa, Kawasaki (JP); Takashi
Yamagajo, Kawasaki (JP)
(73)

*)

Assignee: Fujitsu Limited, Kawasaki (JP)

Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 47 days.

(21) Appl. No.: 11/349,179

(22) Filed: Feb. 8, 2006

(65) Prior Publication Data

US 2007/0085751 Al Apr. 19, 2007

(30) Foreign Application Priority Data

t. 19, 2005 (IP) e 2005-303886

(51) Int.CL
HOI1Q 928
US.CL s . 343/795: 343/793
Field of Classification Search ......... 343/700 MS,

343/793, 795, 895; 340/572.7
See application file for complete search history.

(2006.01)
(52)
(58)

(56) References Cited

U.S. PATENT DOCUMENTS

4,860,019 A §/1989 Jiang et al.

5.986,609 A * 11/1999 Spall .. S— L & L 1]
6,147,606 A 1172000 Duan

6,285342 B1* 92001 Brady et al. ................ 343/895
6,313,809 Bl 11/2001 Gabriel et al.

6.417,816 B2* 7/2002 Sadler et al. ............... 343/795
6,535,175 B2* 32003 Brady et al. ............... 343/795
6,844,851 B2 1/2005 Yoon et al.
2002/0005811 AL™  1/2002 Tsai et al. .oveeiinnnn 343/795
2005/0024287 Al 212005 Jo et al.
FOREIGN PATENT DOCUMENTS
DE 19703864 6/1998
EP 1271 692 1/2003
EP 1 542 312 6/2005
P 2004-334432 11/2004
P 2005-216077 8/2005
WO WO 00/39894 7/2000

OTHER PUBLICATIONS

Constantine A. Balanis, Antenna Theory: Analysis and Design, New
York, NY: John Wiley & Sons, pp. 17-21, no dated.

* cited by examiner

Primary Examiner—Tho Phan

(74) Attorney, Agent, or Firm—Bingham McCutchen LLP
(57) ABSTRACT

A communication distance difference due to an attached
object can be canceled, and an RFID system can be provided
which has approximately the same communication distance
regardless of an attached position (surface) of a tag. A tag
antenna used for such the RFID system is for transmitting/
receiving a radio signal to/from an RFID reader/writer in an
RFID system has a pair of antenna elements centered on a
feeding point and when a carrier wavelength of the radio
signal is A, each of the pair of the antenna elements includes
a dipole portion which has a length from the feeding point
of approximate A/4 and a plurality of bending portions as
well as a circular polarized wave generation portion linked
to an end of the dipole portion.

9 Claims, 21 Drawing Sheets

12 10

11




US007324059B2

a2 United States Patent

US 7,324,059 B2
Jan. 29, 2008

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

Lee et al.
(54) STUB PRINTED DIPOLE ANTENNA (SPDA)
HAVING WIDE-BAND AND MULTI-BAND
CHARACTERISTICS AND METHOD OF
DESIGNING THE SAME
(75) Inventors: Sung-Jun Lee, Gyconggi-do (KR);
Kwang-Chun Lee, Daejeon (KR)

(73) Assignee: Electronics and Telecommunications
Research Institiute, Dagjeon (KR)

(*) MNotice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21)  Appl. No.: 11/504,512

(22) Filed: Aug. 15, 2006

(65) Prior Publication Data
USs 2007/0040759 Al Feb. 22, 2007

(30) Foreign Application Priority Data

Aug. 19,2005 (KR} i 10-2005-0076503
Now. 11, 2005 (KR) cereeeeneenees 10-2005-0108100

(51) Int. CL
HOIQ 9/18 (2006.01)

(52) US. CL coovvveverenn, 343/795; 343/793; 343/700 MS

(58) Field of Classification Search ........ 343/700 MS,

343/793, 795, 812
See application file for complete search history.
(56) References Cited

U.S. PATENT DOCUMENTS

6,791,506 B2 9/2004 Suganthan et al.

26

25 6,
W G
27~ i
j i i L/
R| |! Ar A

FeeDING POINT ( W

(

24

23

2002/0084943 Al*  7/2002 Tsaietal. .oovvveenrnn. 343/795
2006/0187135 Al* 82006 Maniwa et al. ............. 343/795
2007/0024517 Al* 272007 Shimoda . 343/795
2007/0052610 A1* 372007 Lee .oovvveneviiennnnnenen, 343/795

OTHER PUBLICATIONS

Tefiku, F., et al. “Design of Broad-Band and Dual-Band Antennas
Comprised of Series-Fed Printed-Strip Dipole Pairs™. IEEE Trans-
actions on Ant s and Propagation. 2000. 48:895-900.

Chen, H., et al. “Feed for dual-band printed dipole antenna”.
Electronics Letters. 2004. 40:1320-1322.

Chen, G., et al. “A printed dipole antenna with microstrip tapered
balun”. Microwave and Optical Technology Letters. 2004, 40:344-
346.

*# cited by examiner
Primary Examiner—Trinh Vo Dinh
(74) Attorney, Agent, or Firm—Iadas & Parry LLP

(57) ABSTRACT

A stub printed antenna (SPDA) and a method of designing
the same are provided. The SPDA include: a substrate:
dipole arms disposed at both surfaces of the substrate for
transmitting/receiving a signal; a parallel metal strip line
disposed at both surfaces of the substrate, and each having
one end connected to each of the dipole arms:; a stub
disposed at both surfaces of the substrate, and connected to
the other end of the parallel metal strip line: a coaxial probe
connected to the junction of the parallel metal strip line and
the stub for feeding signals; a hole for inserting an inner
conductor of the coaxial probe; and a contact for connecting
to an outer conductor of the coaxial probe.

11 Claims, 13 Drawing Sheets

COAXIAL PROBE

1

|

|

| -~ -
I (,r ————————— -
| [

| (.

I [

| [

| [

| [

] [

: A L

. O}

: r

] Ld

1}

1

I




a2 United States Patent
Hadley

US007324061B1

US 7,324,061 B1
Jan. 29, 2008

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

(54) DOUBLE INDUCTOR LOOP TAG ANTENNA

(75) Inventor: Mark A. Hadley, Newark, CA (US)

(73) Assignee: Alien Technology Corporation,
Morgan Hill, CA (US)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 214 days.

(21)  Appl. No.: 10/848,643

(22) Filed: May 18, 2004

Related U.S. Application Data

(60)  Provisional application No. 60/472,258, filed on May
20, 2003.

(51) Int. CL
HOI1Q 1/40 (2006.01)
(52) US.CL .veecvnverennenn. 343/873; 343/870; 340/572.7
(58) Field of Classification Search .............. 340/10.2,
340/505, 825.3, 572.7, 673; 342/51; 343/870,
343/872, 873; 361/767, 783
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

5,008,647 A ¥
5.545.291 A

4/1991 Brunt et al. ..., 340/432
8/1996 Smith et al. ................ 343/795

25

21

A

WSS AR

ity

5608417 A *  3/1997 de Vall ..ocovevvecvnennnnen.
6,028,564 A 22000 Duan et al. ...
6,072,383 A * 6/2000 Gallagher et al.
6,107,920 A * 82000 Eberhardt et al.
6,181,287 B1* /2001 Beigel ..........
6,252,508 B1* 6/2001 Vega et al.
6,281,038 Bl 82001 Jacobsen et al.
6,291,896 Bl 92001 Smith . .
6,384,727 B1™ 52002 Diprizio et al. ...
6,535,175 B2 3/2003 Brady et al.

343/895
343/795

6,555,408 Bl 4/2003 Jacobsen et al. ............ 343/873
6,606,247 B2 82003 Credelle et al. . e 343/795
6,925,701 B2* 82005 Eckstein et al. ........... 29/602.1
6,980,184 Bl 122005 Stewar et al. .......oco.... 343/818

* cited by examiner

Primary Examiner—Douglas W. Owens

Assistant Examiner—Jimmy Vu

(74) Attorney, Agent, or Firm—DBlakely, Sokolofl, Taylor &
Zafman LLP

(57) ABSTRACT

An RFID tag in one embodiment. The RFID tag includes at
least one integrated circuit and an antenna pattern coupled to
the integrated circuit, wherein the antenna pattern has an
inductor pattern which limits the effect of misplacement of
the integrated circuit relative to the inductor pattern. Other
embodiments and methods of making these apparatuses are
described.

6 Claims, 8 Drawing Sheets

2

e R

N T

3

W
N s
NN ] [
N

\

N

W

S AR AR AR \\}:.

( N N
ANNNNNN \
IR \
R

30




a2 United States Patent

Noro et al.

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

US007324062B2

US 7,324,062 B2
Jan. 29, 2008

(54) ANTENNA UNIT

(75) Inventors: Junichi Noro, Akita (IP); Takao Kato,
Akita (JP)
(73) Assignee: Mitsumi Electric Co., Ltd., Tokyo (IP)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 27 days.

(21)  Appl. No.: 11/318,408
(22) Filed:  Dec. 22, 2005

(63) Prior Publication Data
US 2006/0202902 Al Sep. 14, 2006

(30) Foreign Application Priority Data
Mar. 10, 2005  (IP) venrnennnennens 2005-067191

(51) Int. CL
H01Q 1736 (2006.01)
HOIQ 1/42 (2006.01)

(52) US.CL . 343/895; 343/872
(58) Field of Classification Search ........ 343/700 MS,
343/702, 872, 895

See application file for complete search history.

(56) References Cited
.S, PATENT DOCUMENTS
5,357,261 A 10/1994 Brandigampola
5,838,285 A * 11/1998 Tay et al. ...oocooeveeene. 343/895
6,150,984 A 11/2000 Suguro et al.
6,278414 B1* 82001 Filipovic ... .. 343/895
6,339,408 Bl 1/2002 Edwvardsson et al.
6,429,830 B2 8/2002 Noro et al.
6,433,755 Bl 8/2002 Kuramoto et al.
6,587,081 B2 7/2003 Noro et al.
6,628,241 Bl 9/2003 Fukushima et al.
6,642,893 B1* 112003 Hebron et al. .............. 343/702

6,784,850 B2

6,919,859 B2
2002/0018026 Al
2006/0022891 Al
2006/0202901 Al
2006/0202903 Al
2006/0202904 Al
2007/0018905 Al

FOREIGN PATENT DOCUMENTS

82004 Mooroka et al.
7/2005 McCarthy et al.
22002 Noro

2/2006 O’Neill, Ir. et al.
92006 Noro et al.
9/2006 Noro et al.
9/2006 Noro et al.
1/2007 Kato et al.

P 2001-339227 A 12/2001
P 2001-339228 A 12/2001
P 2003-037430 A 2/2003

OTHER PUBLICATIONS

Related U.S. Appl. No. 11/318,409, filed Dec. 22, 2005; Inventor:
I. Noro et al.
Related U.S. Appl. No. 11/318.411, filed Dec. 22, 2005; Inventor:
J. Noro et al.
Related U.S. Appl. No. 11/318407, filed Dec. 22, 2005; Inventor:
J. Noro et al.

# cited by examiner

Primary Examiner—Shih-Chao Chen
(74) Attorney, Agent, or Firm—TFrishauf, Holtz, Goodman &
Chick, P.C.

(37) ABSTRACT

An antenna unit comprises a hollow cylindrical member
obtained by forming a flexible insulating film member into
a hollow cylinder and an antenna pattern composed of four
conductors formed on an inner peripheral surface of the
hollow cylindrical member. A phase shifter pattern is formed
on the inner peripheral surface of the hollow cylindrical
member so as to be electrically connected to the antenna
pattern. The antenna unit further comprises a hollow cylin-
drical cover case covering the hollow cylindrical member
and a shield member provided so as to cover the phase
shifter pattern.

5 Claims, 12 Drawing Sheets




a2 United States Patent

Bae et al.

US00732406

3B2

US 7,324,063 B2
Jan. 29, 2008

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

(54) RECTANGULAR HELICAL ANTENNA

(75) Inventors: Seok Bae, Kyungki-do (KR); Jae Suk
Sung, Kyungki-do (KR): Mano
Yasuhiko, Kyungki-do (KR)

(73) Assignee: Samsung Electro-Mechanics Co., Ltd..
Kyungki-Do (KR)

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

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.
(21) Appl. No.: 11/433,676

(22)  Filed: May 15, 2006
(65) Prior Publication Data

US 2006/0256031 Al Nov. 16, 2006

(30) Foreign Application Priority Data
May 16, 2005 (KR) i 10-2005-0040875

(51) Int. CL
HOIQ 136

(52) US.CL e . 343/895; 343/787

(58) Field of Classification Search ...

(2006.01)

343/787,
343/895
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
5,977,927 A * 11/1999 Mandai et al. .............. 343/788
6,486,852 B1* 11/2002 Hirose et al. ............... 343/895

6,674,405 B2*
2004/0119647 AL*

FOREIGN PATENT DOCUMENTS

/2004 Wang .........ceoveeee. 343700 MS
6/2004 Harihara ... . 343/700 MS

KR 1995-31988 A 12/1995
KR 1998-70284 10/1998
KR 10-2001-25172 A 4/2001

OTHER PUBLICATIONS

Korean Intellectual Property Office, Office Action mailed, Sep. 18,
2006.

* cited by examiner

Primary Examiner—Tho Phan
(74) Attorney, Agent, or Firm—Lowe Hauptman Ham &
Berner

(57) ABSTRACT

In a helical antenna to be installed inside a mobile commu-
nication terminal, for processing low-bandwidth signals, a
substrate is made of magnetic dielectric material, a plurality
of lower electrodes are disposed on the underside of the
substrate, and a plurality of upper electrodes are disposed on
the top of the substrate. The upper electrodes are inclined
with respect to the lower electrodes, respectively. at a
predetermined angle. A plurality of side electrodes electri-
cally connect the lower electrodes with the upper electrodes.
respectively. At least a part of a magnetic moment vector,
which is formed around each of the lower electrodes by a
current flowing in the each lower electrode, is directed in
parallel with a current flowing in each of the upper elec-
trodes corresponding to the each lower electrode.
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