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(57) ABSTRACT

In accordance witlh one cxample embodiment of the present
invention an apparatus is disclosed. The apparatus includes a
cover, a ground plane, a first inductor, and a second inductor.
The cover includes a first end and an opposite second end. The
cover is configured Lo operate as a first loop radiator portion.
"The ground plane is proximate the cover. The ground plane is
configured 1o operale as a sceond loop radiator portion. The
first inductor is proximate the first end of the cover. The
second inductor is between the second end of the cover and
the ground plane. The cover, the ground plane, the first induc-
tor, and the second inductor are configured to provide a loop
radiator.
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(57) ABSTRACT

An antenna includes a dielectric material having i) a first side
opposite a second side, and ii) a conductive via therein. A first
planar conducting element is on the first side of the dielectric
material and has an electrical connection to the conductive
via. A second planar conducting element is also on the first
side of the dielectric material. A gap electrically isolates the
first and second planar conducting elements from each other.
An electrical microstrip feed line on the second side of the
dielectric material electrically connects to the conductive via
and has a route that extends from the conductive via, to across
the gap, to under the second planar conducting element. The
first planar conducting element has a plurality of electromag-
netic radiators, each having dimensions that cause it to reso-
nate over a range of frequencies that differs from a range of
frequencies over which an adjacent radiator resonates. At
least first and second of the radiators bound an open slot in the
first planar conducting element.
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(57) ABSTRACT

A method of manufacturing an antenna comprising: provid-
ing a millimeter wave (MMW) antenna attached to a signal
pad on an integrated circuit mounted on a substrate, and
adjusting one or more parameters of the antenna to conform to
predetermined desired thresholds, levels or ranges, wherein
the adjustment is selected from the group consisting of: locat-
ing a conducting or dielectric object at a desired tuner location
in proximity to the antenna to tune the central signal fre-
quency, locating a conducting reflector at a desired reflector
location in proximity to the antenna to tune the radiation
direction or pattern, and selecting a conducting patch or
object as a radiator/detector element to modify the band-
width. Also a millimeter wave (MMW) antenna.
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(57) ABSTRACT

A dual-band antenna is provided and has a feed base portion,
a low-frequency radiation portion and a high-frequency
radiation portion. A first end of the feed base portion is bent
and extended to form the low-frequency radiation portion
which has a first transverse portion, a first longitudinal por-
tion, a second transverse portion, a second longitudinal por-
tion and a third transverse portion. A second end of the feed
base portion is bent and extended to form the high-frequency
radiation portion which has a third longitudinal portion, a
fourth transverse portion and a fourth longitudinal portion.
The feed base portion is further bent and extended to form a
feed end. The dual-band antenna of the present invention has
aroundabout bent structure, so that the dual-band antenna has
a better effect for transmitting and receiving electro-magnetic
signals of two frequency bands of 900 MHz and 1800 MHz.
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(57) ABSTRACT

A solid dual-band antenna device is provided. The solid dual-
band antenna device includes a Z-shape antenna structure
comprising a first turn having a first turning angle, and con-
nected to a ground portion and a first radiating portion; and a
second turn having a second turning angle, and connected to
the first radiating portion and a second radiating portion; a
feeding portion disposed at the second turn for feeding a
signal; an extending ground portion non-coplanarly extended
from an outer side of the ground portion; and an extending
radiating portion non-coplanarly extended from an outer side
ofthe second radiating portion, wherein a first slot is disposed
at an arbitrary position of the second radiating portion, and a
length of the first radiating portion is different from a length
of the second radiating portion.
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57 ABSTRACT

The invention relates, inter alia, to a wireless portable device
for radio communication, comprising at least one antenna
element (1210), at least one ground-plane (1250), radio fre-
quency communication circuitry (1310) and at least one
matching network (1320). The device is arranged for com-
munication involving, at least, receiving and processing a
signal in accordance with a communication system having a
bandwidth with a lower frequency limit (f,,,,,) and an upper
frequency limit (f,,,,). The antenna element is a non-resonant
antenna element for frequencies from said lower frequency
limit (f,,,,,) up to said higher frequency limit (f,,,,). Another
aspect of the invention involves two antenna elements (2001,
2002) tuned around two different central frequencies within a
frequency band, and a switch (2003) for selectively opera-
tively connecting one of said at least two antenna elements to
a radio frequency communication circuitry (2000).
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(57) ABSTRACT

An adjustable monopole antenna especially intended for the
mobile terminals. The adjusting circuit (930) of the antenna is
located between the radiator (920) and the antenna port of a
radio device and forms, together with the antenna feed con-
ductor (901), a feed circuit. This circuit comprises an adjust-
able reactance between the feed conductor and the ground in
series with the feed conductor or in both of those places. For
example, the feed conductor can be connected by a multi-way
switch to one of alternative transmission lines, which are
typically short-circuited or open at their tail end and shorter
than the quarter wave, each line acting for a certain reactance.
The antenna operating band covers at a time only a part of the
frequency range used by one or two radio systems, in which
case the antenna matching is easier to arrange than of a real
broadband antenna. The space required for both the radiator
and the adjusting circuit is relatively small. There is no need
to arrange a coupling to the radiator for the antenna adjusting,
which means a simpler antenna structure and thus savings in
production costs.
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According to one embodiment, there is provided a nanopar-
ticle composite material, including nanoparticle aggregates
in a shape having an average height of 20 nm or more and 2
um or less and having an average aspect ratio of 5 or more, the
nanoparticle aggregates including metal nanoparticles having
an average diameter of 1 nm or more and 20 nm or less and
containing at least one magnetic metals selected from the
group consisting of Fe, Co and Ni and binder existing
between the nanoparticle aggregates.
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Disclosed is a wide-band internal antenna that uses a slow-
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ing/power feed part, which includes a first conductive ele-
ment that extends from a power feed line and a second
conductive element that is separated by a particular distance
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nected with a ground, and at least one radiator extending from
the impedance matching/power feed part. Here, the first con-
ductive element and the second conductive element of the
impedance matching/power feed part form a slow-wave
structure. By applying a slow-wave structure to coupling
matching, the antenna provides the advantage of resolving the
problem of narrow band characteristics found in inverted-F
antennas while maintaining a low profile.
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(57) ABSTRACT

The present invention is to provide a packing bag with a RFID
function, which comprises a bag body, two conductive films
and a RFID chip. The metal layer includes a first slot formed
ata position proximate to an edge of the bag body and is used
as a slot antenna. A second slot is formed between the two
conductive films, and has a size capable for fixing the pins on
two corresponding sides of the RFID chip onto the two con-
ductive films respectively. The two conductive films are fixed
on an external surface of an insulating layer of the bag body at
a position corresponding to the first slot, such that the two
conductive films can be coupled to two feed-in points of the
slot antenna respectively, and the RFID chip can receive and
transmit electromagnetic signals through the slot antenna (or
the metal layer) accordingly.
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(57) ABSTRACT

A mobile communication device includes a ground plane, a
dielectric substrate, and an antenna. The antenna is disposed
on one surface of the dielectric substrate and includes a radi-
ating portion, a feeding portion, and a shorting portion. The
radiating portion includes a first radiating portion and a sec-
ond radiating portion. The first radiating portion has at least
one bending. One end of the first radiating portion is left open.
The second radiating portion is a shunt metal strip. Both ends
of the second radiating portion are electrically connected to
the first radiating portion such that the second radiating por-
tion forms a closed loop with a segment of the first radiating
portion. The feeding portion couples the electromagnetic
energy to the radiating portion through a coupling gap, and
one end of the feeding portion is the antenna’s feeding point.
One end of the shorting portion is electrically connected to the
radiating portion, and the other end of the shorting portion is
electrically connected to the ground plane.
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(57) ABSTRACT

Antenna support structures and antennas are provided for
wireless electronic devices such as portable electronic
devices. Antenna resonating elements may be formed from
conductive coatings on two-shot molded interconnect device
dielectric antenna support structures. The conductive coat-
ings may be formed from wet-plated copper or other conduc-
tive materials. The antenna support structure may have tabs
that electrically connect antenna resonating elements to the
case of a wireless electronic device that serves as an antenna
ground plane. The antenna support structure may be curved
about its longitudinal axis so that the antenna resonating
elements on the support structure protrude upwards to
enhance antenna performance. In a portable electronic device
such as a portable computer, the antenna support structure
may be mounted within a dielectric portion of the computer
housing that is located between the display portion of the
housing and the base of the housing.
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(57) ABSTRACT

An electronic apparatus includes an antenna device, a solar
panel disposed on a front side of the antenna device and a
circuit board disposed on a back side of the antenna device.
The antenna device includes a plate-shaped dielectric, a plate-
shaped radiation conductor disposed on a front side of the
dielectric and a plate-shaped grounding conductor disposed
on a back side of the dielectric. The dielectric has a through
hole formed therein, and the solar panel has electrode pads on
a back side thereof, electrode pads being exposed within the
through hole in the dielectric. The circuit board has conduc-
tive patterns at positions thereon facing the electrode pads,
and the conductive patterns are electrically connected to the
electrode pads by electric connection members disposed
within the through hole in the dielectric.
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(57) ABSTRACT

The hybrid multiple-input multiple-output antenna module
includes a grounding unit, a plurality of radiating units, loop
units and filter units. The radiating units and the loop units are
arranged around a geometric center of the grounding unit and
are alternately and symmetrically arranged on the grounding
unit. The loop units are arranged along the outer peripheral
side of the grounding unit. The filter units are respectively
electrically connected to the loop units. The present invention
not only has some advantages such as small size, low profile,
good isolation, high antenna gain and good radiation proper-
ties, but also can replace the external dual-band access-point
antenna of the prior art for 2.4/5 GHz operation with no need
of an extra diplexer. In addition, the hybrid multiple-input
multiple-output antenna module can be hidden in the wireless
communication device in order to enhance the appearance of
the product.
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A planar reconfigurable antenna including a substrate, a metal
layer, a master antenna, an auxiliary antenna and a switch set
is provided. The substrate has a first surface and a second
surface. The metal layer is disposed on the first surface of the
substrate and the upper edge of the metal layer is in a convex
arc shape. The master antenna is disposed on the substrate and
partially overlaps the metal layer on a vertical plane of pro-
jection. The auxiliary antenna is disposed on the substrate and
is placed opposite to the master antenna. The switch set is also
disposed on the substrate and changes a connection relation
ofa plurality of directional devices in the auxiliary antenna to
switch scanning directions of main beams generated from the
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An antenna apparatus that can be miniaturized without caus-
ing inference caused by antenna currents to be occurred if the
high band of a dual band wireless system is close to the band
of another wireless system in a wireless communication
apparatus incorporating the dual band wireless system and
another wireless system is provided. A first switch 5 blocks
passage of a signal of a high band (first frequency) and allows
passage of a signal of a low band (second frequency). A
second switch 6 blocks passage of a signal of the low band
(second frequency) and allows passage of a signal of the high
band (first frequency). Accordingly, the antenna apparatus
operates as a dipole antenna with no antenna current flowing
into a feeder line at the first frequency and operates as a
monopole antenna wherein a radiation element and a feeder
line making up the dipole antenna becomes a radiation ele-
ment at the second frequency lower than the first frequency.
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A system for production of an electromagnetic (EM) field
having EM emissions mitigated at one or more predetermined
locations within a Hearing Aid Compliant (HAC) measure-
ment plane is provided. The EM field mitigation system
includes a ground plane, an antenna element, and a parasitic
resonator element. The antenna element is coupled to the
ground plane and resonates within at least one predetermined
frequency band for transmitting and receiving the radio fre-
quency (RF) signals modulated at one or more frequencies
within the at least one predetermined first frequency band.
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nected to the ground plane on a first side of an effective
electric field mid-line laterally dividing the ground plane and
the second leg of the parasitic antenna element is connected to
the ground plane on a second side of the effective electric field
mid-line of the ground plane.

14 Claims, 36 Drawing Sheets

R. Collopy;

Sem

165
}

102

185

155
185

i—i65 | 5em

1657

165
165

[—106




US008483751B2

a2 United States Patent (10) Patent No.: US 8,483,751 B2
Black et al. 5) Date of Patent: *Jul. 9, 2013
(54) SPLIT BAND DIVERSITY ANTENNA (58) Field of Classification Search
ARRANGEMENT USPC ....coeveis 455/552.1, 575.1, 575.7, 343/702,
343/751, 816, 853, 876
(75) Inventors: Greg Black, Vernon Hills, IL (US); See application file for complete search history.
Vijay Asrani, Round Lake, IL (US); (56) References Cited
Nicholas Matthew McDonnell,
Schaumburg, IL (US); Deven Mohan U.S. PATENT DOCUMENTS
Patel, Antioch, IL (US) 6,657,595 Bl 12/2003 Phillips et al.
7,155,252 B2* 12/2006 Martin et al. 455/553.1
(73) Assignee: Motorola Mobility LL.C, Libertyville, 2004/0266360 Al: 12/2004 Hamalainen et al :
IL (US) 2008/0258982 Al* 10/2008 Blacketal. .....ccc.c....... 343/702
FOREIGN PATENT DOCUMENTS
(*) Notice:  Subject to any disclaimer, the term of this WO 03036817 A1 5/2003
patent is extended or adjusted under 35 * cited b .
U.S.C. 154(b) by 919 days. cited by examiner

This patent is subject to a terminal dis- Primary Examiner — Tuan H Nguyen

claimer. (57) ABSTRACT

A wireless communication device or a split band diversity
(21) Appl. No.: 12/505,040 antenna arrangement (10, 20, 30 or 41) has a first multi-band
antenna (22 or 14) located at a bottom portion (11) of the
(22) TFiled: Jul. 17, 2009 wireless communication device and selectively coupled to a
diversity receiver (26), a second multi-band antenna (24 or
(65) Prior Publication Data 12) located at a top portion (13) of the wireless communica-
tion device and selectively coupled to a dual band transceiver
US 2011/0014958 A1l Jan. 20, 2011 (28), a band splitter (25) splitting an input from the first
antenna into a first output and a second output where the first
(51) Int.CL output serves as an input to the diversity receiver, and a band
H04M 1/00 (2006.01) combiner (27) that combines the second output of the band
(52) US.CL splitter with a signal from the second antenna to provide an

USPC oo 455/552.1; 455/575.1; 455/575.7,  input signal to the dual band transceiver.

343/702; 343/751 19 Claims, 8 Drawing Sheets

13 12
TOP ANTENNA
1700 1800/1900 MHz (HB
ANTENNA
1575 MHz
16 SIDE ANTENNA
BT "
2100 (HB) MHz
ANTENNA MAIN
2440 MHz
11
10

1, BOTTOM ANTENNA
800/900 (LB) MHz MAIN,
1800/1900/2100 (HB) MHz DIV




US008483838B2

a2 United States Patent (10) Patent No.: US 8,483,838 B2
Nghiem et al. 45) Date of Patent: *Jul. 9, 2013
(54) ANTENNA ARRANGEMENTS FOR 4,071,032 A 1/1978 Schulman
IMPLANTABLE THERAPY DEVICE 4,142,533 A 3/1979 Brownlee et al.
4,332,256 A 6/1982 Brownlee et al.
. . . 4,441,498 A 4/1984 Nordlin
(75) Inventors: David Nghiem, Shoreview, MN (US); 4542532 A 9/1985 McQuil]%in
Scott Anthony Lambert, East Bethel, 4,562,841 A 1/1986 Brockway et al.
MN (US); Jason William Sprain, 4,681,111 A 7/1987 Silvian
Shoreview, MN (US) 5,314,457 A 5/1994 Jeutter et al.
’ 5,342,408 A 8/1994 deCoriolis et al.
. s 5,683,432 A 11/1997 Goedeke et al.
(73) Assignee: EnteroMedics Inc., St. Paul, MN (US) 5697958 A 12/1997 P;uel :t;f 2
. . ) . . 5,713,939 A 2/1998 Nedungadi et al.
(*) Notice:  Subject to any disclaimer, the term of this 5,861,019 A 1/1999 Sun et al.
patent is extended or adjusted under 35 6,009,350 A 12/1999 Renken
U.S.C. 154(b) by 221 days. 6,009,878 A 1/2000 Weijand et al.
6,169,925 B1 1/2001 Villaseca et al.
This patent is subject to a terminal dis- 6,240,317 Bl 5/2001 Villaseca et al.
claimer. (Continued)
(21) Appl. No.: 13/036,614 FOREIGN PATENT DOCUMENTS
WO WO 00/08712 2/2000
(22) Filed: Feb. 28,2011
OTHER PUBLICATIONS
(65) Prior Publication Data Invitation to Pay Additional Fees with Partial International Search
US 2011/0152971 Al Jun. 23, 2011 mailed Mar. 19, 2010.
Related U.S. Application Data (Continued)
(63) Continuation of application No. 12/108,225, filed on Primary Examiner — Brian T Gedeon
Apr. 23, 2008, now Pat. No. 7,917,226. (74) Attorney, Agent, or Firm — Merchant & Gould, P.C.
(51) Int.CL (57) ABSTRACT
AG6IN 1/00 (2006.01) . . . L
(52) US.CL Embodiments of an implantable medical device includes a
USPC oo 607/60; 607/36 loop antenna wound about an inner housing. The loop
(58) Field of Classification Search antenna may form a partial winding, a complete winding, or
USPC oo 607/30. 32. 36. 60 multiple windings about the inner housing. One or more
See application file for complete search history. additional antennae may be capacitively coupled to the loop
antenna external to the inner housing to increase efficiency
56 References Cited and decrease Return Loss Response of the implantable
D p
device. The additional antenna may be balanced or unbal-
U.S. PATENT DOCUMENTS anced antennae.
3,942,535 A 3/1976 Schulman
4,041,955 A 8/1977 Kelly et al. 20 Claims, 24 Drawing Sheets

2240

ey
F

)
wi-1OaEL




a2 United States Patent
Wang et al.

US008487814B2

US 8,487,814 B2
Jul. 16, 2013

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

(54) BROADBAND ANTENNA APPLIED TO
MULTIPLE FREQUENCY BAND

(75) Inventors: Chun-Chieh Wang, Taipei (TW);
Chih-Hsin Chiu, Ji-An Township,
Hualien County (TW); Chih-Ming Su,
Taipei (TW); Chung-Ta Yu, Keelung
(TW)

(73)

Assignee: Inpaq Technology Co., Ltd., Miaoli

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

U.S.C. 154(b) by 790 days.

@1
(22)

Appl. No.: 12/727,059
Filed: Mar. 18,2010

Prior Publication Data

US 2011/0227805 Al Sep. 22, 2011

(65)

Int. Cl.
H0IQ 1/38
HO0IQ 1/48
US. ClL
USPC
Field of Classification Search

USPC 343/700 MS, 846, 848, 702
See application file for complete search history.

(51
(2006.01)
(2006.01)
(52)

.............................. 343/700 MS; 343/848

(58)

2 f

16 ) 113 1?{2 14

(56) References Cited
U.S. PATENT DOCUMENTS
6,864,841 B2* 3/2005 Daietal. ... 343/700 MS
7,825,863 B2* 11/2010 Martiskainen et al. ....... 343/702

* cited by examiner

Primary Examiner — Robert Karacsony
Assistant Examiner — Hasan Islam
(74) Attorney, Agent, or Firm — Houtteman Law LLC

57) ABSTRACT

A broadband antenna includes a substrate, a ground plane, a
radiating path, a shorting path, a first connection path, a
second connection path and a coupling path. The ground
plane has a shorting point, a first grounding point and a
second grounding point. The radiating path has a feeding
point and a first connecting point. Two ends of the shorting
path are respectively electrically connected with the shorting
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connecting point. Two ends of the first connection path are
respectively connected with the first connecting point and the
second connecting point. Two ends of the second connection
path are respectively connected with the first grounding point
and the feeding point. One end of the coupling path is con-
nected to the second grounding point and another end of the
coupling path is separated from the shorting path.
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A mobile wireless communications device may include a
portable housing, a circuit board carried by the portable hous-
ing and having a ground plane thereon, wireless communica-
tions circuitry carried by the circuit board, and an antenna
assembly carried by the housing. More particularly, the
antenna assembly may include a flexible substrate, an elec-
trically conductive antenna element on the flexible substrate
and connected to the wireless communications circuitry and
the ground plane, and a floating, electrically conductive direc-
tor element on the flexible substrate for directing a beam
pattern of the antenna element.
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first and second antenna patterns are electrically connected to
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(57) ABSTRACT

A user device having a slot antenna formed in metallic mate-
rial of a structural member is described.
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