a2 United States Patent

US007382319B2

(10) Patent No.: US 7,382,319 B2

Kawahata et al. 45) Date of Patent: Jun. 3, 2008
(54) ANTENNA STRUCTURE AND (56) References Cited
f&l‘l’%gxg}ggz :;;%“RATUS U.S. PATENT DOCUMENTS
6,657,593 B2* 12/2003 Nagumo et al. ..... 343/700 MS
(75) . . 6,950,072 B2* 9/2005 Miyata et al. ............. 342/702
Inventors: ?“a;“c‘}‘l‘l’;ulfl‘:;ag‘l’;:t é‘é*]’;)h‘da P FOREIGN PATENT DOCUMENTS
’ P 2-812 1/1990
. . Jp 10-93332 4/1998
(73) Assignee: Murata Manufacturing Co., Ltd. (JP) P 20012217643 32001
JP 2002-314330 10/2002
(*) Notice:  Subject to any disclaimer, the term of this TP 2003-8; 26 1/2003
patent is extended or adjusted under 35 (Continued)
U.S.C. 154(b) by O days.
(21) Appl. No.: 10/581,803 Primary Examiner—Shih-Chao Chen
(74) Attorney, Agent, or Firm—Ostrolenk, Faber, Gerb &
(22) PCT Filed: Nov. 30, 2004 Soffen, LLP
(86) PCT No.: PCT/JP2004/017788
67 ABSTRACT
> n an antenna structure including a feeding radiation elec-
§ 371 (@) i including a feeding radiation el
(2). (4) Date:  Jan. 8, 2007 trode and a non-feeding radiation electrode that are electro-
) magnetically coupled to each other, due to formation of a
(87) PCT Pub. No.. WO02005/055364 main slit, the feeding radiation electrode includes a U-turn
PCT Pub. Date: Jun. 16, 2005 portion in tl}e middle of a path circumvent%ng the ma.in slit
from a feeding end to an open end. A sub-slit for forming an
(65) Prior Publication Data open stub that is connected to the U-turn portion and that
provides the U-turn portion with electrostatic capacitance is
US 2007/0115177 Al May 24, 2007 formed in the feeding radiation electrode. By changing a
. A .. value of the electrostatic capacitance to be provided by the
(30) Forcign Application Priority Data open stub to the U-turn portion of the feeding radiation
Dec. 2, 2003 (P) e 2003-402544 electrode, variable control of a higher-order resonant fre-
quency F2 of the feeding radiation electrode 2 can be
(51) Int. Cl achieved while suppressing fluctuations in a resonant state
Ho1Q 1738 (2006.01) (for example, a fundamental resonant frequency F1 and a
H01Q 1724 (2006.01) Q-value) of a fundamental resonant frequency band of the
Ho1Q 13/10 (2006.01) feeding radiation electrode, in an electromagnetic coupling
(52) US. Cl i 343/700 MS; 343/702; state between the feeding radiation electrode and the non-
343/770  feeding radiation electrode, and in an impedance matching
(58) Field of Classification Search ......... 343/700 MS, state.

343/702, 767, 770, 846, 893
See application file for complete search history.

9 Claims, 7 Drawing Sheets

Fror |

o
"idobe

Acrobat 4



a2 United States Patent

US007382321B1

(10) Patent No.: US 7,382,321 B1

Qin 45) Date of Patent: Jun. 3, 2008
(54) BROADBAND ANTENNA (56) References Cited
(75) Inventor: Xiang-Hong Qin, Shenzhen (CN) U.S. PATENT DOCUMENTS
. 5,055,852 A * 10/1991 Dusseux et al. ............ 343/725
(73) Assignees: Hong Fu Jin Precision Industry 5,548,297 A *  8/1996 AT worerrrrernnn. 343/700 MS
(ShenZhen) Co., Ltd., Shenzhen, 5675346 A * 10/1997 Nishikawa et al. .. 343/700 MS
Guangdong Province (CN); Hon Hai 2004/0252056 Al 12/2004 Chen et al.
Precision Industry Co., Ltd.,
Tu-Cheng, Taipei Hsien (TW)
(*) Notice: Subject. to any disclaimer,. the term of this % cited by examiner
patent is extended or adjusted under 35 i
U.S.C. 154(b) by 0 days. Primary Examiner—Shih-Chao Chen
(21)  Appl. No.: 11/616,900 (74) Attorney, Agent, or Firm—Wei Te Chung
(22) Filed: Dec. 28, 2006 (57) ABSTRACT
(30) Foreign Application Priority Data
Nov. 10, 2006 (CN)  oovoooeeree 2006 1 0063580 A broadband antenna includes a radiation part (10) for
’ radiating and receiving electromagnetic signals, a feed por-
(51) Int. CL tion (30) for feeding the electromagnetic signals, and a pair
H01Q 1738 (2006.01) of ground planes (40) respectively disposed on sides of the
HO01Q 13/12 (2006.01) feed portion. The radiation part comprises an annular first
HO1Q 1/48 (2006.01) radiation segment (12) and an annular second radiation
(52) US. Cl oo 343/700 MS; 343/769; ~ segment (14) being inscribed within a space defined by the
’ 343/8 4é annular shape of the first radiation segment. The feed portion
(58) Field of Classification Search ........ 343/700 MS, 1S electrically connected to the radiation part.

343/769, 846, 848
See application file for complete search history.

12 Claims, 18 Drawing Sheets

100

o0 —|

19 —

40—

o
"idobe

Acrobat 4



a2 United States Patent

US007382322B1

(10) Patent No.: US 7,382,322 B1

Yang et al. 45) Date of Patent: Jun. 3, 2008
(54) CIRCULARLY POLARIZED PATCH Primary Examiner—Michael C Wimer
ANTENNA ASSEMBLY
67 ABSTRACT
(75) Inventors: Tsai-Yi Yang, Tainan Hsien (TW);
Te-Yi Chu, Tainan Hsien (TW)
23} Assi s Technol c Toi A circularly polarized patch antenna assembly having a
(73)  Assignee: leoco?\% echnology €.orp., laman relatively compact volume includes a substrate, a radiation
sien (TW) metal piece, a grounded metal piece and a signal-inputting
(*) Notice: Subject to any disclaimer, the term of this body. A plurality of frequency down-conversion metal
patent is extended or adjusted under 35 pieces in a form of elongate stripe extends from four sides
U.S.C. 154(b) by 0 days. of the grounded metal piece, thereby to reduce the resonant
frequency. The frequency down-conversion metal pieces are
(21) Appl. No.: 11/688,937 adhered on the side face of the substrate, so that the
(22) Filed: Mar. 21, 2007 frequency down-conversion metal piece on one side face is
(51) Int.Cl arranged diagonally with respect to the frequency down-
HOIQ 1/38 (2006.01) conversion metal piece on the opposite side face. When the
(52) US.CL .o 343/700 MS resonant frequency of the antenna is to be reduced, .the
(58) Field of Classification Search ........ 343/700 Ms, ~ Position and the area of the frequency down-conversion
343/846 metal piece can be adjusted but the increased area of the
See application file for complete search history. frequency down-conversion metal piece cannot be larger
56 Ref Cited than a half area of the side face of the substrate. Alterna-
(56) elerences ite tively, the length of the frequency down-conversion metal
U.S. PATENT DOCUMENTS piece can be increased.
5,061,939 A * 10/1991 Nakase ................ 343/700 MS

* cited by examiner

33 12
» L (
N
I
4 T2
[ ™1
T
A Lo

13 Claims, 9 Drawing Sheets

4
33 42 33 1
N B_Z [ /
|
/ VA y‘
121 | N P

Fror |

o
"idobe

Acrobat 4



a2 United States Patent

US007382323B2

(10) Patent No.: US 7,382,323 B2

Hu et al. 45) Date of Patent: Jun. 3, 2008
(54) MICRO CHIP ANTENNA (56) References Cited
U.S. PATENT DOCUMENTS
(75) Inventors: Chuan Ling Hu, Taipei Hsien (TW); 5,870,066 A * 2/1999 Asakura et al. 343/895
Meng Chiu Pan, Taipei Hsien (TW); 6,023,251 A * 2/2000 Koo etal. ... 343/895
Shun Tian Lin, Taipei (TW); Chang 6,353,443 Bli 3/2002 Ying ........ ... 715/702
Fa Yang, Taipei (TW); Kao Chung 6,686,884 B2* 2/2004 Back et al. 343/700 MS
Y ’ ) 6,734,825 B1* 5/2004 Guo etal. . ... 343/700 MS
Cheng, Taipei (TW); Sea Fue Wang, 6,950,065 B2*  9/2005 Ying et al. ........... 343/700 MS
Taipei (TW); Lisen Chang, Taipei 2003/0214441 A1* 11/2003 Back et al. ......... 343/700 MS
(TW); Chang Lun Liao, Taipei (TW); 2004/0263420 Al1* 12/2004 Werner et al. .............. 343/909
Chia Hung Chen, Taipei (TW) 2005/0110684 Al* /2005 LiU eeeeevevireeennnnnes 343/700 MS
* cited by examiner
(73) Assignee: Chant Sincere Co., Ltd., Taipei Hsien Primary Examiner—Huedung Mancuso
(TW) (74) Attorney, Agent, or Firm—Bacon & Thomas, PLLC
7 ABSTRACT
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 A method for manufacturing microchip antenna comprises a
U.S.C. 154(b) by 0 days. dielectric substrate having antenna radiation conductor paths
composing of at least one feeding point and multiple-curved
paths; a dielectric substrate having the antenna radiation
(21)  Appl. No.: 11/036,015 conductor paths being packaged by the material capable of
adjusting easily dielectric constant; and an antennal object
. including antenna radiation conductor paths, feeding ends,
(22) Filed: Jan. 18, 2005 welding spots and packaging materials. The main body of
. L the antenna has multi-folded paths, feeding ends, welding
(65) Prior Publication Data spots, and a packaging body. The radiation wires of the
US 2006/0158377 Al Jul. 20, 2006 antenna is built on a single or a multiple input ends on a
dielectric substrate and is multi-folded wires and it is
(51) Imt. CL packaged by another dielectric material. The radiation wires
HOIQ 124 (2006.01) of the antenna can be designed and manufactured in three
(52) US. CLu oo 343/702  dimension so as to reduce the area occupied by the antenna
(58) Field of Classification Search ............. 343/702, and reduce the coupling interference between the elements.

343/700 MS, 895, 873
See application file for complete search history.

9 Claims, 5 Drawing Sheets

Fror |

o
"idobe

Acrobat 4



a2 United States Patent

US007382326B1

(10) Patent No.: US 7,382,326 B1

Lin et al. 45) Date of Patent: Jun. 3, 2008
(54) MULTI-BAND ANTENNA 2007/0109199 Al1*  5/2007 Hung et al. .......... 343/700 MS
2007/0120753 Al* 52007 Hung et al. ................. 343/702
(75) Inventors: Ching-Chi Lin, Taipei Hsien (TW); 2007/0194993 Al* 82007 Deavours et al. .... 343/700 MS
Kai Shih, Taipei Hsien (TW); Yu-Yuan * cited by examiner
‘Wu, Taipei Hsien (TW)
Primary Examiner—Hoang V Nguyen
(73) Assignee: Cheng Uei Precision Industry, Taipei (74) Attorney, Agent, or Firm—WPAT, P.C.; Anthony King
Hsien (TW)
67 ABSTRACT
(*) Notice: Sub]ect. to any dlsclalmer,. the term of this A multi-band antenna configured in a portable electrical
patent is extended or adjusted under 35 device capable of operating in a low frequency bandwidth
US.C. 154(b) by 19 days. and a high frequency bandwidth has an elongated radiating
. body and a feeding conductor connecting the elongated
(21) Appl. No.: 11/613,260 radiating body. The feeding conductor has opposite side
(22) Filed: Dec. 20, 2006 arms respectively connecting the elongated radiating body
and a connecting portion connecting the side arms. A feeding
(51) Int. CL point is arranged at a corner where one of the side arms
HO01Q 1/24 (2006.01) connects to the connecting portion. The elongated radiating
HO1Q 138 (2006.01) body and the feeding conductor are located on different
(52) US.CL oo, 343/702; 343/700 MS plar}gs of t}llle polftalfa‘ledc.?lectron‘iic device. Accordinﬁ to]the
. . . position where the feeding conductor connects to the elon-
(58) Field of Classification Search ............ 343/%7%3(;71\(;[25’ gt od ra diating body and thg position where the feeding
See application file for complete search history. point is arranged at, the multi-band antenna has a preferred
low frequency bandwidth and a preferred high frequency
(56) References Cited bandwidth. Therefore, the portable electrical device can

2006/0176233 Al*

U.S. PATENT DOCUMENTS
8/2006 Tang et al. ................ 343/850

operate at different wireless bandwidths.

12 Claims, 2 Drawing Sheets

201

4

Fror |

o
"idobe

Acrobat 4



a2 United States Patent

US007382331B2

(10) Patent No.: US 7,382,331 B2

Kurashima et al. 45) Date of Patent: Jun. 3, 2008

(54) ANTENNA DEVICE (52) US.ClL oo, 343/911 L; 343/700 MS;
. 343/846

(75) Inventors: Shigemi Kurashima, Shinagawa (JP); (58) Field of Classification Search ......... 343/700 MS,

Masahiro Yanagi, Shinagawa (IP);
Hideki Iwata, Shinagawa (JP); Takashi
Yuba, Shinagawa (JP); Masahiro
Kaneko, Shinagawa (JP); Yuriko
Segawa, Shinagawa (JP); Takashi
Arita, Shinagawa (JP)

(73)

Assignee: Fujitsu Component Limited, Tokyo

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

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

@n
(22)

Appl. No.: 11/585,902
Filed:  Oct. 25, 2006

(65) Prior Publication Data

US 2007/0229363 Al Oct. 4, 2007
(30)
Mar. 29, 2006

(1)

Foreign Application Priority Data
(P) e 2006-091605

Int. CI.
HO01Q 15/08
HO01Q 1/38
HO1Q 1/48

(2006.01)
(2006.01)
(2006.01)

100
4

343/753, 840,911 L, 846, 911 R
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,755,820 A * 7/1988 Backhouse et al. .. 343/700 MS
6,246,369 B1* 6/2001 Brown et al. ........ 343/700 MS

428/209
343/700 MS

6,713,162 B2* 3/2004 Takaya et al.
6,946,995 B2* 9/2005 Choi et al. ...........

OTHER PUBLICATIONS

Technical Report: An Omnidirectional and Low VSWR Antenna for
the FCC-Approved UWB Frequency Band, written and proposed by
Takuya Taniguchi and Takehiko Kobayashi, in The General Con-
ference of The Institute of Electronics, Information and Commu-
nication Engineers, in 2003.

* cited by examiner

Primary Examiner—Shih-Chao Chen
(74) Attorney, Agent, or Firm—Staas & Halsey LLP

&7

An antenna device includes an antenna part and a dielectric
formed on the antenna part. The dielectric is formed to be
thicker in a direction of directivity that the antenna part is to
be made to have, than in another direction.

ABSTRACT

10 Claims, 9 Drawing Sheets

113

o
"idobe

Acrobat 4



United States Patent

US007383060B2

(12) (10) Patent No.: US 7,383,060 B2
Su et al. 45) Date of Patent: Jun. 3, 2008
(54) MOBILE PHONE WITH FM ANTENNA 5,801,660 A * 9/1998 Ohtsuka et al. ...... 343/700 MS
6,667,718 B2* 12/2003 Back et al. .......... 343/700 MS
(75) Inventors: Jia-Hung Su, Chung Ho (TW); 6,762,724 B2* 7/2004 Peng ........ccceovvuuererenne 343/702
Hong-Ren Chen, Chung Ho (TW)’ 7,030,815 B2* 4/2006 Dunn et al. ... 343/700 MS
Huang-Tse Peng, Chung Ho (TW); 7,030437 B2*  5/2006 Kojola et al. ........... 455/550.1
Yu-Yuan Wu, Chung Ho (TW) 2003/0214442 Al* 11/2003 Back et al. .......... 343/700 MS
(73) Assignee: IC):ll;StyT?;w;logies Corp., Taipei FOREIGN PATENT DOCUMENTS
WO WO 2005024997 Al * 3/2005
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 ) .
U.S.C. 154(b) by 374 days. * cited by examiner
. Primary Examiner—Matthew Anderson
(1) Appl. No.: 11/220,775 Assistant Examiner—Minh D Dao
(22) Filed: Sep. 6, 2005 (57) ABSTRACT
(65) Prior Publication Data
A mobile phone with FM antenna includes a mobile phone
US 2007/0054693 Al Mar. 8, 2007 body, an FM antenna, an FM microchip and a phone case.
(51) Int. Cl The FM antenna is fixed to an outer side of the mobile phone
HO4M 1/00 (2006.01) body. One end of the FM antenna has a feed point, and the
(52) US.Cl ’ 455/550.1: 455/556.1: other end of the FM antenna is an opening end. The FM
e 455/5521455/5577 343 /700.1\;18' 343 /762’ antenna resonates at FM radio frequencies so as to receive
. o T ’ ’ FM radio signals. The FM microchip is disposed on the
(58) Field of f;g?;g%ci't?gla Slea;1‘5c7h71293 4;‘/5750351&'; mobile phone body and coupled with the feed point of the
o e o ’ / 4 FM antenna for processing the FM radio signals. The phone
S lication file fi | h hi 343/702 case encloses the mobile phone body, the FM antenna and
ce application file for complete search history. the FM microchip. Thus the FM antenna is embedded in the
(56) References Cited mobile phone to enable the mobile phone to receive FM

U.S. PATENT DOCUMENTS
5,444,452 A *  8/1995 Itohetal. ............ 343/700 MS

radio without extra external earphones.

3 Claims, 5 Drawing Sheets

Fror |

o
"idobe

Acrobat 4



United States Patent

US007385556B2

(12) 10) Patent No.: US 7,385,556 B2
Chung et al. 45) Date of Patent: Jun. 10, 2008
(54) PLANAR ANTENNA 6,933,902 B2*  8/2005 Yeh ..cooooirrirviiiinnns 343/762
7,106,259 B2* 9/2006 Tseng et al. .. ... 343/702
(75) Inventors: Cho-Ju Chung, Taipei Hsien (TW); 7,183,981 Bl* 2/2007 Chao ... . 343/700 MS
Teng-Huei Chu, Taipei Hsien (TW) 7,259,720 B2*  8/2007 RYU .oeorrrveerrnennnes 343/700 MS
FOREIGN PATENT DOCUMENTS
(73) Assignee: Hon Hai Precision Industry Co., Ltd.,
Tu-Cheng, Taipei Hsien (TW) CN 1819337 A 8/2006
* cited b i
(*) Notice: Subject to any disclaimer, the term of this “ Y examner
patent is extended or adjusted under 35 Primary Examiner—Trinh V Dinh
U.S.C. 154(b) by 0 days. (74) Attorney, Agent, or Firm—Wei Te Chung
21) Appl. No.: 11/615,019 57 ABSTRACT
pp.
(22) Filed: Dec. 22, 2006 A planar antenna (20) includes a radiating body (21), a
feeding portion (22), and a first metallic ground plane (24).
(65) Prior Publication Data The radiating body includes a first radiating portion (212)
extending away from the feeding portion and a second
US 2008/0106473 Al May 8, 2008 radiating portion (214) extending away from the feeding
(51) Int.Cl portion next to the first radiating portion. The first radiating
H0.1 0 1 38 (2006.01) portion includes an open end (2122) disposed at an extend-
’ ) . ing end of the first radiating portion to point toward the
(2 US.Closses 343/7304?3%1486"334433/55;259, second radiating portion, and a connecting portion (2124).
X . . ’ The second radiating portion includes a free end (2144)
(58)  Field of Classification Search ................ - NONe  disnosed at an extending end of the second radiating portion
See application file for complete search history. to point toward the first radiating portion, and an end (2146)
; connected to the connecting portion. A first gap (26) is
(56) References Cited

U.S. PATENT DOCUMENTS

5,926,139 A *  7/1999 Korisch ...cccoeviiinnnns 343/702
6,094,170 A * 7/2000 Peng 343/700 MS
6,930,640 B2* 82005 Chung et al. ........ 343/700 MS

formed between the open end and the free end. The open
end, the first gap and the free end are aligned with one
another.

18 Claims, 11 Drawing Sheets

2g —10 102
L

2146

Fror |

o
"idobe

Acrobat 4



United States Patent

US007385558B2

(12) 10) Patent No.: US 7,385,558 B2
Krupa 45) Date of Patent: Jun. 10, 2008
(54) CAPACITIVE FEED ANTENNA 5,617,102 A 4/1997 Prater
5,764,190 A 6/1998 Murch et al.
(75) Inventor: Steve Krupa, Cambridge (GB) 6,639,558 B2 10/2003 Kellerman et al.
) . o 6,650,204 B2 11/2003 Ying et al.
(73) Assignee: Galtronics Ltd., Tiberias (IL) 6.680,705 B2 12004 Tan ef al.
(*) Notice: Subject to any disclaimer, the term of this ggz;;zi E; 22882 f;evellllplpir ?t al.
patent is extended or adjusted under 35 Rt - aﬁ Tr © all y
U.S.C. 154(b) by 0 days. 7,136,019 B2* 11/2006 Mikkola et al. ............ 343/702
7,202,818 B2* 4/2007 Anguera Pros et al. ..... 343/700
(21)  Appl. No.: 11/357,371 , MS
2005/0190106 Al 9/2005 Anguera Pros et al.
(22) Filed: Feb. 16, 2006 2005/0195124 Al*  9/2005 Puente Baliarda et al. . 343/893
(65) Prior Publication Data
US 2006/0197708 Al Sep. 7, 2006 OTHER PUBLICATIONS
Related U.S. Application Data Klteli{latitf)nalpzﬁra./rlglz;;sggtz (;liited Jan. 3, 2007 for PCT Patent
pplication .
(60) Provisional application No. 60/673,588, filed on Apr. U.S. Appl. No. 60/654,013, filed Feb. 17, 2005.
é%’dZOOSF’ §r01V7i5i20£51 application No. 60/654,013, .S, Appl. No. 60/673,588, filed Apr. 21, 2005.
ed on Feb. 17, .
* cited by examiner
(51) Imt. CL . .
HO1Q 1/24 (2006.01) Primary Exammer—Hoang V Nguyen
HO1Q 1/38 (2006.01) (74) Attorney, Agent, or Firm—Darby & Darby PC
(52) US.CL ..o, 343/702; 343/700 MS;
343/833;343/834 &7 ABSTRACT
(58) Field of Classification Search ............... 343/702,
Lo 343/700 MS, 833, 834’ 846,850 An antenna including a first monopole radiating element
See application file for complete search history. having a galvanic connection to an antenna feed and second
(56) References Cited and thirfi monopole radiating elements having a capacitive
connection to the antenna feed.
U.S. PATENT DOCUMENTS
4,218,685 A 8/1980 Frosch et al. 20 Claims, 4 Drawing Sheets

.
" ddobe

Acrobat 4



United States Patent

US007385561B2

(12) 10) Patent No.: US 7,385,561 B2
Krupa 45) Date of Patent: Jun. 10, 2008
(54) MULTIPLE MONOPOLE ANTENNA 5,406,295 A 4/1995 Baranski et al.
75 . 5,617,102 A 4/1997 Prater
(75) Inventor: Steve Krupa, Cambridge (GB) 5764.190 A 6/1998 Murch ef al.
(73) Assignee: Galtronics Ltd., Tiberias (IL) 5838283 A 11/1998 Nakano
6,680,705 B2 1/2004 Tan et al.
(*) Notice:  Subject to any fliis(cilaimeé{ the gﬂm ;fﬂ;iss 6,853,339 B2 2/2005 Sievenpiper et al.
patent 1s extended or adjusted under
U.S.C. 154(b) by 0 days. 6,888,511 B2 5/2005 Cake
2004/0222922 Al* 112004 Kuo et al. ........... 343/700 MS
21) Appl. No.: 11/346,791 2006/0071871 Al 4/2006 Tang et al.
(21)  App s g
(22) Filed: Feb. 3, 2006
(65) Prior Publication Data OTHER PUBLICATIONS
US 2006/0181466 Al Aug. 17, 2006 International Application No. PCT/IL06-00197 Search Report dated
Related U.S. Application Data Mar. 1, 2007.
(60) Provisional lication No. 60/654.013. filed on Feb U.S. Appl. No. 60/654,013, no date avail.
rovisional application No. ,013, on Feb. )
17, 2005, provisional application No. 60/673,588, US. Appl. No. 60/673,588, filed Apr. 12, 2005.
filed on Apr. 21, 2005. * cited by examiner
(51) Imt. ClL Primary Examiner—Hoang V Nguyen
H01Q 21/00 (2006.01) (74) Attorney, Agent, or Firm—Darby & Darby PC
(52) US.CL ....ccveene. 343/728; 343/725; 343/741;
343/743; 343/866 67 ABSTRACT
(58) Field of Classification Search .............. 343/866,
343/870, 741, 700 MS, 713, 702, 725, 728,
343/743 The present invention seeks to provide a multiple monopole
See application file for complete search history. antenna including a looped conductor having at least two
(56) References Cited conductive arms extending therefrom and a common feed

U.S. PATENT DOCUMENTS
4,218,685 A 8/1980 Frosch et al.

point located on the looped conductor.

13 Claims, 2 Drawing Sheets

Fror |

o
"idobe

Acrobat 4



US00D570800S

12) United States Design Patent (10) Patent No.:

US D570,800 S

Chen et al. @5) Date of Patent: :+« Jun. 10,2008
(54) ISM-BAND PRINTED ANTENNA FOR A 2005/0035909 A1*  2/2005 Lin .ccooceovevveeennnn 343/700 MS
PORTION OF A CIRCUIT BOARD 2006/0145929 Al*  7/2006 Teng et al. ... 343/700 MS
2006/0152417 Al1* 7/2006 Ying et al. ... 343/702
(75) Inventors: Hui-Mei Chen, Tainan County (TW); 2006/0181478 Al: 8; 2006 Benato " : 343; 895
. . i . 2006/0213609 Al 9/2006 Green et al. .. . 156/265
;IVe"H;I.“ H;“’ g‘lpelhcoﬁr{g (TW); 2007/0013599 Al*  1/2007 Gaucher ct al. ............ 343/795
uan-Ping Su, Hsinchu (TW): 2007/0080869 Al*  4/2007 Chen et al. ... 343/700 MS
Chien-Hsin Su, Hsinchu (TW) 2007/0164920 A1*  7/2007 Chen ... ons 343/795
. . . 2007/0229366 Al* 10/2007 Kim et al. 343/700 MS
(73) Assignee: Uniband Electronic Corp. (TW) 2007/0279292 Al* 12/2007 Shih ...... . 343/700 MS
T 14 Yo 2007/0279312 Al1* 12/2007 Mei et al. «.cceveveennnnns 343/845
erm: ears
) * cited by examiner
(21)  Appl. No.: 29/250,640 Primary Examiner—Selina Sikder
(22) Filed: Nov. 27, 2006 (57) CLAIM
(31) LOC (8 Cl. ~e 13-03 The ornamental design for an ISM-band printed antenna for
(52) US. Clo - D13/182 a portion of a circuit board, as shown and described.
(58) Field of Classification Search ............... D13/182;
D14/230; 343/700 MS, 795, 895 DESCRIPTION
See application file for complete search history. The single FIGURE is a front view of an ISM-band printed
(56) References Cited antenna for a portion of a circuit board showing the new

2004/0252070 Al* 12/2004 Chuang

U.S. PATENT DOCUMENTS

6,329,962 B2* 12/2001 Ying
D535,264 S *

.......................... 343/895
1/2007 Lai ... .. D13/182
343/795

design. The broken line drawing of an undefined portion of
a circuit board is for illustrative purposes only and forms no
part of the claimed design.

1 Claim, 1 Drawing Sheet

o
"idobe

Acrobat 4



a2 United States Patent

US007388543B2

10) Patent No.: US 7,388,543 B2

Vance 5) Date of Patent: Jun. 17, 2008
(54) MULTI-FREQUENCY BAND ANTENNA 2006/0152411 AL* 72006 Iguchi ct al. ........ 343/700 MS
DEVICE FOR RADIO COMMUNICATION
TERMINAL HAVING WIDE HIGH-BAND FOREIGN PATENT DOCUMENTS
BANDWIDTH JP 2005020621 1/2005
WO WO 03/075395 A2 9/2003

(75) Inventor:

(73) Assignee:

(*) Notice:

(21) Appl. No.:

(22) Filed:

(65)

(51) Int. CL

Scott Vance, Staffanstorp (SE)

Sony Ericsson Mobile

Communications AB (SE)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 228 days.

11/274,557

Nov. 15, 2005

Prior Publication Data

US 2007/0109202 Al May 17, 2007

H01Q 124 (2006.01)
(52) US. Cle oo 343/700 MS
(58) Field of Classification Search ......... 343/700 MS,

343/702, 895

See application file for complete search history.

(56)

7,196,674

7,230,574
2004/0137950
2005/0093750
2005/0110692
2005/0237251
2005/0248489
2006/0022889

B2*
B2*
Al

Al

Al*
Al*
Al*
Al*

32—\

References Cited

U.S. PATENT DOCUMENTS

3/2007
6/2007
7/2004
5/2005
5/2005
10/2005
11/2005
2/2006

31

Timofeev et al. ........... 343/810
Johnson .....oeeevvvevinnnins 343/702
Bolin et al.

Vance

Andersson ..........oe... 343/702
Boyle et al. .. 343/770
Kim et al. .. .. 343/702
Chiang et al. 343/833

30

WO WO 2005/038981 Al 4/2005
* cited by examiner

Primary Examiner—Huedung Mancuso
(74) Attorney, Agent, or Firm—Myers Bigel Sibley &
Sajovec, P.A.

7 ABSTRACT

A multi-band radio antenna device for a radio communica-
tion terminal is disclosed. The antenna has an integral feed
and ground structure electrically connected to a first radiat-
ing antenna element and a second radiating element. The
first radiating element comprises a first continuous trace of
conductive material and has a continuous trace has a first
branch tuned to radiate at first frequencies in a first fre-
quency band, and a second branch, which is tuned to radiate
in a second frequency band at second frequencies approxi-
mately equal to or less than two times the first frequencies.
The second radiating antenna element comprises a second
continuous trace of conductive material, wherein the second
continuous trace has a third branch, which is tuned to
resonate in a third frequency band at third frequencies that
are higher than the second frequencies, and which is capaci-
tively coupled to the feed and ground structure and arranged
substantially adjacent to the second branch. The first branch
comprises a first section, composing approximately ¥4 to %5
of'the total length of the first branch, wherein the first section
is essentially straight and connected to said feed and ground
structure at a first end thereof, and a second section in direct
connection to a second end of said first section that is tightly

meandered.
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A receiving antenna for digital television signal reception
includes a dielectric substrate, a radiating plate formed on the
dielectric substrate with a bar shape, having a first long edge
and a second long edge corresponding to the first long edge.
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on the second sub-plate, and a feeding coaxial cable having a
core conductor connected to the first feeding point and a
grounding conductor connected to the second feeding point.

9 Claims, 10 Drawing Sheets

/9

Dy

m_

Ly
* ddobe

Acrobat S



a2 United States Patent

Thomas

usoo7

91385B1

(10) Patent No.: US 7,391,385 B1
(45) Date of Patent: Jun. 24, 2008

1017
2710

(54) DIRECTIONAL ANTENNA

(76)

")

(21
(22)
(31
(52)

(58)

(56)

Inventor: Haroeld J. Thomas, 341 Redwood La.,
La Habra, CA (US) 90631

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

Appl. No.: 11/776,455

Filed: Jul. 11, 2007

Int. CL.

HOIQ 21/12 (2006.01)

US.CL ..o, 343/815; 343/812; 343/817;
343/818; 343/890

Field of Classification Search ............... 343/812,

343/815, 817, 818, 815. 874, 890, 891
See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

2,183,784 A 12/1939
2,586,276 A 2/1952
2,598,005 A 5/1952
2,655,600 A * 10/1953
3371348 A 2/1968

Carter
Umstead
Lippitt
Hillison
Simons

343/815

3,618,103 A 11/1971 Ringland

4355315 A 10/1982 Zoulek

4,398,201 A * 81983 Winegardetal. .......... 343/815

5,841,406 A * 11/1998 Smith ......ccceeeennnnen.. 343/815
2006/0139231 Al 6/2006 Kimura

* cited by examiner

Primary Examiner—Hoang V Nguyen
(74) Attorney, Agent, or Firm—Kenneth L. Green; Edgar W.
Averill, Ir.; Calvin J. Eustaquio

(57) ABSTRACT

An antenna array includes an upper antenna and a lower
antenna. Each antenna includes a driver dipole element and a
director element horizontally spaced apart approximately one
eighth wavelength from the driver dipole element. The driver
dipole element is preferably approximately one half wave-
length in overall length and the director element is preferably
one half wavelength in length. The upper antenna is vertically
spaced above the ground by approximately one wavelength
and the upper and lower antennas are vertically spaced
approximately one half wavelength apart. A preferred use of
the antenna array is as an amateur radio antenna and a pre-
ferred frequency band is 14.0 to 14.350 MHZ corresponding
to an approximately 20 meter wavelength.

13 Claims, 3 Drawing Sheets

—fll

]ET:

e
Acrobat S



Wu et al.

US00D57179

(12) United States Design Patent (10) Patent No.:

S

US D571,793 S
Jun. 24, 2008

-
]

(45) Date of Patent: s

(54) ANTENNA

(75) Inventors: Xiao-Gang Wu, Kunshan (CN);
Ping-Sheng Su, Tu-Cheng (TW)

(73) Assignee: Hon Hai Precision Ind. Co., Ltd.,
Taipei Hsien (TW)
(**)  Term: 14 Years

(21) Appl. No.: 29/293,616

(22) Filed: Dec. 4, 2007
(30) Foreign Application Priority Data

Sep. 29,2007  (CN) cvneernee. 2007 3 0189262
(51) LOC@B)CL e . 14-03
(52) US.Cl v, 1014/230; D14/238
(58) Field of Classification Search ............. D14/138,

D14/230-238, 299, 358; D12/42, 43; 343/700 R-705,
343/871, 908, 795, 840, 711-713, 819, 846,
455/90.2, 90.3, 91, 128, 269, 344, 347, 562.1;
D8/395, 72; D28/40; 24/97.3
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
D254,060 8 * 1/1980 Spellins et al. ............... D12/96
D379.356 8 *  5/1997 Liuetal. ...........e.. D14/230

D398,611 S *  9/1998 Read ....covvvvvneennnanns
D405,090 S *  2/1999 Guttadauro

D533,544 S * 12/2006 Lai ........... .
D559,838 S * /2008 Yubaetal. ............. D14/230

* cited by examiner

Primary Examiner—Robert M. Spear
Assistant Examiner—John Windmuller
(74) Attorney, Agent, or Firm—Wei Te Chung

(57) CLAIM
The ornamental design for an antenna, as shown.

DESCRIPTION
FIG. 1 is a perspective view of an antenna showing our new
design;
FIG. 2 is a front elevational view thereof;
FIG. 3 is a rear elevational view thereof’,
FIG. 4 is a left side elevational view thereof;
FIG. 5 is a right side elevational view thereof;
FIG. 6 1s a top plan view thereof; and,
FIG. 7 is a bottom plan view thereof.

The broken line showing of rectangular shapes in FIGS. 3 and
6 illustrates environment only and forms no part of the
claimed design.
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