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{*) Notice: Subject to any disclaimer, the term of this !
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radiator assembly (201). The antenna radiator assembly (201)
(21)  Appl. No.: 11/743,180 [orms part of the radio communications assembly (200) and is
. housed in a housing (202. 203). The antenna radiator assem-
(22) Tiled: May 2, 2007 bly (201) has a circuit board (210) supporting electrical con-
. ductors (225) one of which is coupled to a feed point (130).
(31 Int.CL. There is also a ground plane {140) and an antenna radiator
HoIQ 124 (2006.01) element (107) is coupled 1o the leed point (130). The antenna
(32) US.CL sesrrsennnnens 343£702 radiator element (107) is spaced (rom the ground plane (140)
(58) Field nf(las51ﬁcat10n Search . 343/702, and a tertiary antenna radiator arm (155) spaced from the
343/700 M5 346 848, 850-853 antenna radiator clement (107). There is also a [irst band stop
See application file for complete search history. filter (150) disposed in a space (212) between the tertiary
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(107). The first band stop filter (150) provides clectrical cou-
pling of the antenna radiator element (1070 to the tertiary
antenna radiator arm (155) at its band pass frequencies. I'ur-
ther, the first band stop filter (150) provides for electrically
de-coupling of the antenna radiator element (107) from the
tertiary antenna radiator arm (155) at its first band stop band-
width.
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(21) Appl. No.: 11/309,198 7 ABSTRACT
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(65) Prior Publication Data patch and a ground patch. The vertical patch is suitable for
generating a vertical current. One end of the annular patch is
US 2007/0126639 Al Jun. 7, 2007 connected to the vertical patch, and the annular patch sur-
. L L. rounds one side of the vertical patch for generating an annular
(30) Foreign Application Priority Data current. An omni-directional radiation field is generated by
Dec. 7, 2005 (TW) e 94143092 A the annular current and the vertical current. The annular patch
has a feed point for electrically connecting to a signal source.
(51) Int.ClL One end of the ground patch is connected to the vertical patch.
HO1Q 138 (2006.01) A distance exists between the end of the annular patch and the
HO0IQ 124 (2006.01) end of the ground patch. The other end of the ground patch has
(52) US.Cl oo, 343/700 MS; 343/702 a shorting point next to the feed point and is suitable for
(58) Field of Classification Search ............... 343/702,  electrically connecting to a ground.

343/700 MS
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an electronic device using the aforementioned wideband
(30) Foreign Application Priority Data antenna are disclosed. The antenna includes at least a ground
portion, a first radiation portion, a second radiation portion, a
Nov. 9, 2005 (TW) i 94139234 A third radiation portion, a fine tuning metal portion, and a
51) Int.Cl transmission cable. The first radiation portion is electrically
(1) Int.Cl coupled to the ground portion. The fine tuning metal portion
Ho1Q Igi (3006'01) is electrically coupled to the first radiation portion. The sec-
HoiQ 1 (2006.01) ond radiation portion is electrically coupled to the fine tuning
(52) U_'S' Cloo. e 343/700 MS; 343/702 metal portion and forms a first inverted-F antenna with the
(58) Field of Classification Search .......... 343/700 MS, first radiation portion. The third radiation portion is electri-
o 343/702, 846 cally coupled to the fine tuning metal portion and forms a
See application file for complete search history. second inverted-F antenna with the first radiation portion. The
(56) References Cited transmission cable is electrically coupled to one of the first
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radiation portion and the fine tuning metal portion.

24 Claims, 14 Drawing Sheets

—— 404

—3—403

I,

o~

()

’\i
I

~— 406

—~ 405

—T—400

o

L
Idobe

Acrobat 324



a2 United States Patent

US007439912B2

(10) Patent No.: US 7,439,912 B2

Shih 5) Date of Patent: Oct. 21, 2008

(54) ULTRA-WIDEBAND ANTENNA (56) References Cited

(75) Inventor: Yen-Yi Shih, Taipei Hsien (TW) U.S. PATENT DOCUMENTS

6,864,842 B2* 3/2005 Hungetal. ........... 343/700 MS
(73) Assignee: Hon Hai Precision Industry Co., Ltd., 6,906,678 B2*  6/2005 Chen .....ccoovvieirinennen 343/795
Tu-Cheng, Taipei Hsien (TW) 2005/0156787 Al*  7/2005 Myoungetal. ....... 343/700 MS

2006/0145929 Al 7/2006 Teng et al.
(*) Notice: Subject to any disclaimer, the term of this 2007/0120741 Al* 5/2007 Tseng .......c.ce.... 343/700 MS

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

(21) Appl. No.: 11/565,660
(22) Filed: Dec. 1, 2006

(65) Prior Publication Data
US 2007/0279290 A1 Dec. 6, 2007

(30) Foreign Application Priority Data
Jun. 2, 2006 (TW) e 95119630
(51) Int.CL
HO01Q 1/38 (2006.01)
(52) US.CL .o 343/700 MS
(58) Field of Classification Search .......... 343/700 MS,

343/702, 795, 846
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Primary Examiner—Hoang V Nguyen
(74) Attorney, Agent, or Firm—Wei Te Chung

57) ABSTRACT

An ultra-wideband (UWB) antenna (10), disposed on a sub-
strate (30), includes a body (100), a feeding part (160), and at
least one first ground plane (120). The body, for receiving and
transmitting electromagnetic signals, includes a first radiat-
ing part (102) and a second radiating part (104) connected to
the first radiating part. The body defines a gap (106) between
the first radiating part and the second radiating part. The
feeding line, electrically connected to the body, feeds elec-
tromagnetic signals to the body. The at least one first ground
plane is disposed on a side of the feeding part, and is
grounded.
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(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 An antenna unit has a first antenna operating at wireless
U.S.C. 154(b) by 0 days. telecommunication bands and a second antenna operating at
wireless local area network bands. The first antenna has a first
(21) Appl. No.: 11/790,706 radiating conductor with a first feeding point defining oppo-
. site sides, a second, a third and a fourth radiating conductors
(22) Filed: Apr. 27,2007 extending from both sides of the first radiating conductor. A
parasitic element defines opposite ends. One end of the para-
(51) Int.Cl. sitic element confronts the free end of the third radiating
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ground portion is spaced from the first radiating conductor
and the first protrusion.
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67 ABSTRACT
(30) Foreign Application Priority Data
Mar. 28,2005  (JP) o 2005-091304 An antenna unit includes a feeding component 40 and a metal
plate 50 on which the feeding component 40 is mounted. The
(51) Int.CL feeding component 40 has an attaching member 43 made of
H01Q 1/38 (2006.01) resin to support a feeding line against the metal plate. The
(52) US.CL i, 343/700 MS; 343/846  metal plate 50 has a pair of cut and raised parts 51 at both ends
(58) Field of Classification Search .......... 343/700 MS, thereof while the attaching member 43 has a pair of locking
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and (c) the or each I-, L- or F-shaped conductor pattern
comprises an upright substantially coextensive with an
upright of the F-shaped conductor pattern. A mobile phone
may include such an antenna.
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A chip antenna apparatus for receiving global positioning
system signals, includes a L-shaped ground area and an omni-
directional chip antenna. The L-shaped ground area is dis-
posed on acircuit board. The omni-directional chip antenna is
disposed in a gap of the L-shaped ground area on the circuit
board and electrically connected to the L-shaped ground area.
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is connected to the antenna element adjacent to the feeding
point for impedance matching purposes. The antenna is con-
figured for use in an electronic device such as a mobile phone.
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A printed antenna disposed on a substrate, includes a radia-
tion part, a feed line, and at least one first ground part. The
radiation part is for radiating and receiving electromagnetic
signals, and includes a hollow portion and a pair of openings.
The hollow portion is defined in the radiation part, and com-
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radiation part. The feed line for feeding the electromagnetic
signals to the radiation part is electrically connected to the
radiation part. The at least one first ground part for grounding
is disposed at one side of the feed line.
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57 ABSTRACT

A first set of screws secures a Cassegrain-configuration
microwave antenna’s primary reflector to its low-noise block
down-converter without additionally securing that reflector
or the low-noise block down-converter to the antenna’s feed
tube, which a second set of screws separately secures to the
low-noise block down-converter.
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57 ABSTRACT

A planar inverted-F antenna includes a body (300), a feed
wire (400), a shorting strip (500), and a metallic ground plane
(200). The body is used for radiating and receiving radio
frequency signals, and includes a radiating end (310) and a
shorting end (320). The shorting end is electrically connected
to ametallic ground plane by the shorting strip. The feed wire
is electrically connected to the body. The body includes bent
portions (330, 340) disposed between the shorting end and the
radiating end. Due to the bent portions, the planar inverted-F
antenna has a compact profile and a smaller size. In addition,
the bent portions generate an inductance effect that can regu-
late the input impedance of the planar inverted-F antenna.
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An antenna mount includes a base, a mounting member and a
resilient member extending between the mounting member
and the base. The resilient member may be removably
coupled to the base via a first coupling member and/or
coupled to the antenna mount via a second coupling member.
The coupling members and the resilient member are config-
ured to release or disengage in response to a force and/or
torque exceeding a threshold force and/or torque.

15 Claims, 6 Drawing Sheets

/100

s
Ldobe

Acrobat 324



US007443362B2

az United States Patent

Yungers

US 7,443,362 B2
Oct. 28, 2008

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

(54) SOLENOID ANTENNA

(75) Inventor: Christopher R. Yungers, St. Paul, MN

Us)

(73) Assignee: 3M Innovative Properties Company,
Saint Paul, MN (US)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 202 days.
(21) Appl. No.: 11/184,633
(22) Filed: Jul. 19, 2005
(65) Prior Publication Data
US 2007/0020969 A1l Jan. 25, 2007
(51) Imt.ClL
HOIQ 1/36 (2006.01)
(52) US.CL ..o 343/895; 343/702
(58) Field of Classification Search ................. 343/702,
343/741, 787, 788, 866, 867, 895; 340/572.7,
340/572.5,10.1; 235/462.46
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
5,095,357 A 3/1992 Andoh et al.
6,107,970 A * 8/2000 Holshouseretal. ......... 343/702
6,268,796 B1* 7/2001 Gnadinger et al. ....... 340/572.5
6,388,628 Bl 5/2002 Dettloff et al.
FOREIGN PATENT DOCUMENTS
DE 196 48 883 Al 5/1998
EP 1484816 Al * 12/2004
WO WO 00/05675 Al 2/2000
9,9 9 94 gp % o8 99
A S,
Vil /\ LLLLAL S
; NN N
90< ¥ VL L 92
a \7 >>\// \>\/\// 7“93
G082
AN N I
97

WO WO 02/089157 Al * 11/2002
WO WO 03/098532 A1 11/2003
WO WO 2004/059563 Al 7/2004

OTHER PUBLICATIONS

International Search Report. Jan. 22, 2007.*

Patent Abstracts of Japan. Publication No. 2003-318633, Nov. 2003.
Application No. 2002-124093, filed Apr. 2002.*

Chi-Chang lin et al., “Design of a 900/1800 MHz Dual-Band LTCC
Chip Antenna for Mobile Communications Applications,” Micro-
wave Journal, 5 pages, Jan. 2004.

Brian Davidson et al., “MID Wide Band Helix Antenna for PDC
Diversity,” 6 pages.

B. Davidson et al., “MID Wide Band Helix Antenna for PDC Diver-
sity,” Molded Interconnect Devices, MID 98, 6 pgs.

Y. Lee, “Antenna Circuit Design for RFID Applications,” Microchip
Technology Inc., Application Note AN710, 50 pgs.

(Continued)

Primary Examiner—Michael C Wimer

(74) Attorney, Agent, or Firm—John A. Burtis
57 ABSTRACT

The invention relates to a volumetrically efficient solenoid
antenna fabricated on or within a substrate, such as a printed
circuit board. The antenna may be used in many applications
requiring a short-range wireless communication or sensing
link, such as RFID systems, badge readers, contactless con-
nectors, proximity sensors, and short-range data links. The
antenna may be, for example, fabricated on or within a printed
circuit board of an RFID reader, thereby enabling a perpen-
dicular orientation of the RFID reader with respect to the
z-axis of an RFID tag, where the x-y axes are the length and
width of the tag. This perpendicular orientation enables the
user to point or aim the RFID reader directly at the RFID tag
for efficient information transfer between the reader and a
single tag in a multiple tag environment.
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57 ABSTRACT

A dielectric radiator antenna arrangement for a communica-
tion device having a ground plane is provided. The antenna
arrangement may include a dielectric volume having a central
axis normal to the ground plane, and mode-exciting elements.
The mode-exciting elements may include a first mode-excit-
ing element provided in or attached to the dielectric volume
and extending in a plane provided at a first distance from the
central axis perpendicular to the ground plane, and a second
mode-exciting element provided in or attached to the dielec-
tric volume and extending in a plane provided at a second
distance from the central axis and perpendicular to both the
ground plane and the plane of the first mode-exciting element.
The antenna arrangement can be used for simultaneously
transmitting and receiving more than one signal at one fre-
quency with reduced coupling.
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(57) CLAIM

The ornamental design for an antenna, as shown.

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

1 Claim, 4 Drawing Sheets

o

s
Ldobe

Acrobat 324



