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A surface mount antenna with small size and broadband is
provided. The surface mount antenna includes: a substrate
including a dielectric material or a magnetic material as a
main material; a feed radiation conductor formed on the sub-
strate, one end of the feed radiation conductor being a first
feed end to be supplied with power, and the other end being a
first open end; and a parasitic radiation conductor formed on
the substrate at a distance from the feed radiation conductor,
one end of the parasitic radiation conductor being a second
feed end to be supplied with power from the feed radiation
conductor through electromagnetic coupling, and the other
end being a second open end. A region having a dielectric
constant or a magnetic permeability lower than that of the
main material of the substrate is provided between the feed
radiation conductor and the parasitic radiation conductor.
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An dual-band antenna (100) used in a portable electronic
device includes a first antenna unit (10) configured for receiv-
ing and/or sending wireless signals in low frequency bands, a
second antenna unit (20) configured for receiving and/or
sending wireless signals in high frequency bands; a feed unit
(30) and a grounding unit (40). The first antenna unit, the
second antenna unit and the feed unit are all connected to the
grounding unit. A portion of the first antenna unit is posi-
tioned between the second antenna unit and the grounding
unit. The first antenna unit and the second antenna unit are
respectively positioned in different parallel planes.
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(57) ABSTRACT

Disclosed is a dual-band monopole antenna with antenna
signal fed through a short-circuit terminal of a transmission
line load. The dual-band monopole antenna includes an
antenna extension section and a transmission line load. The
antenna extension section has a top terminal and a transmis-
sion line connection terminal. The transmission line connec-
tion terminal is connected to the transmission line load. The
transmission line load includes a core transmission line, an
outer circumferential conductor, and a dielectric layer. The
core transmission line has an extension section connection
terminal and a signal feeding terminal. The extension section
connection terminal is connected to the transmission line
connection terminal of the antenna extension section. The
outer circumferential conductor circumferentially surrounds
and is spaced from the core transmission line by a given
distance and the outer circumferential conductor has an open
terminal and a short-circuit terminal.

16 Claims, 14 Drawing Sheets

IIR_

< ok

Acrobat Document



US008013800B2

a2 United States Patent (10) Patent No.: US 8,013,800 B2
Zheng et al. 45) Date of Patent: Sep. 6, 2011
(54) MULTIBAND CONFORMED FOLDED (56) References Cited

DIPOLE ANTENNA

(75) Inventors: Tianji Zheng, Coral Springs, FL. (US);
Julio Castaneda, Coral Springs, FL.
US)

(73) Assignee: Motorola Mobility, Inc., Libertyville, IL
US)

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

patent is extended or adjusted under 35
U.S.C. 154(b) by 308 days.

(21) Appl. No.: 12/465,460

(22) Filed: May 13, 2009

(65) Prior Publication Data
US 2010/0289712 Al Nov. 18,2010

(51) Int.CL
HOIQ 9/26 (2006.01)

(52) US.CL .o, 343/803; 343/702; 343/770

(58) Field of Classification Search .................. 343/702,
343/803, 770, 741, 846, 767
See application file for complete search history.

U.S. PATENT DOCUMENTS

6,697,025 B2* 2/2004 Koyanagietal. ... 343/741
6,762,723 B2 7/2004 Nallo et al.
7,176,838 Bl 2/2007 Kinezos
7,375,689 B2* 52008 Chenetal. ...........
7,605,764 B2* 10/2009 Ishimiya
2007/0040747 Al 2/2007 Kinezos
2007/0085747 Al 4/2007 DiNallo et al.

FOREIGN PATENT DOCUMENTS

JP 2007-142799 6/2007
JP 2008-042510 2/2008

* cited by examiner

343/702
343/702

Primary Examiner — Tan Ho
(74) Attorney, Agent, or Firm — Pablo Meles

€ ABSTRACT

A multiband comformed-slotted-folded dipole antenna (200)
having a unitary conformed shape conductor conforming to
an internal communication device configuration (400). The
antenna can include a folded dipole (203, 205, 209, 206, 204)
forming a part of the unitary conformed shape and having a
first portion (212 or 213) forming at least one slot in a slotted
plane (220) and a second portion (210 or 211) forming at least
one slotinasecond plane (230) substantially perpendicular to
the slotted plane. The at least one slot in the second plane
controls high band antenna resonance and a length (209) of a
metal portion in the slotted plane controls lower band reso-
nance. Additional embodiments are disclosed.
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An antenna apparatus is disclosed. The antenna apparatus has
a first antenna, a second antenna, and a third antenna which
have different directivity directions each other and are
switched for a desired directivity direction. The first antenna
is disposed on a substrate which is in parallel therewith. The
second antenna is disposed on one principal surface of the
substrate which is nearly perpendicular thereto. The third
antenna is disposed on the other principal surface of the
substrate which is nearly perpendicular thereto.
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(57 ABSTRACT

A mobile wireless communications device may include a
housing, a main dielectric substrate carried by the housing,
circuitry carried by the main dielectric substrate, and a ground
plane conductor on the main dielectric substrate. The mobile
wireless communications device may further include an
L-shaped dielectric extension comprising a vertical portion
extending outwardly from the main dielectric substrate and an
overhang portion extending outwardly from the vertical por-
tion and above an adjacent portion of the main dielectric layer.
A main loop antenna conductor comprising at least one con-
ductive trace may be relatively positioned on the overhang
portion of the L-shaped dielectric extension so as not to
overlap the ground plane conductor.
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57) ABSTRACT

A multiple-element antenna for a wireless communication
device is provided. The antenna comprises a first antenna
element having a first operating frequency band and a floating
antenna element positioned adjacent the first antenna element
to electromagnetically couple to the first antenna element.
The floating antenna element is configured to operate in con-
junction with the first antenna element within a second oper-
ating frequency band. A feeding port connected to the first
antenna element connects the first antenna element to com-
munications circuitry and exchanges communication signals
in both the first operating frequency band and the second
operating frequency band between the multiple-element
antenna and the communications circuitry. In a wireless
mobile communication device having a transceiver and a
receiver, the feeding port is connected to both the transceiver
and the receiver
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ABSTRACT

An antenna mount comprising a front cylindrical mount, the
front cylindrical mount having a threaded interior for install-
ing an antenna; a flanged central portion; a base mount con-
sisting of a hollow cylinder cut away along a longitudinal
axis, leaving a half-circular cross section. The antenna mount
can be installed by inserting it into an opening in the casing of
a device and rotating the antenna mount until it abuts a stop
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A plate-shaped radiating element of a shape having at least
three planes is formed by bending a metal plate having a
substantially rectangular shape. A first slit is provided from a
lower edge of the plate-shaped radiating element up to a
portion in the vicinity of an upper edge of the plate-shaped
radiating element while passing through a center point of the
plate-shaped radiating element, and forms plate-shaped
dipole elements on both sides thereof. A second slit is pro-
vided parallel to the upper edge of the plate-shaped radiating
element and forms a folded element on an upper side thereof.
Feeding points are provided on both sides of the first slit at the
lower edge of the plate-shaped radiating element.
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