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(57) ABSTRACT

A printed wide band monopole antenna module is provided.
The module comprises: a substrate having a first surface, a
ground terminal part formed on the first surface, and an
antenna body disposed on the first surface opposite to the
ground terminal part. The antenna body comprises: a first
extending part having a first length, a second extending part
having a second length, and a third extending part having a
first width. The width of the second extending part is the first
width plus a second width. The second extending part forms
a connection with the first and the third extending part. The
ratio of the first length to the second length is less than a first
value, The ratio of the first length to the sum of the first and the
second width is less than a second value.
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(57) ABSTRACT

An antenna device capable of using an existing external
antenna as a diversity antenna is disclosed. The disclosed
antenna device includes: a radiator configured to be exten-
sible to the outside of a terminal; a feeding switch configured
to perform a switching operation for connecting one of a
plurality of feeding units to the radiator; at least one conduc-
tive line of which a first end coming into contact with a part of
the radiator when the radiator is inserted into the inside ofthe
terminal: and at least one ground switch coupled to the at least
one conductive line and configured to switch a connection
between a second end of the conductive line and the ground.
In accordance with the disclosed antenna device, it is possible
to use an existing external antenna as a diversity antenna

HOIQ 1750 (2006.01) without installing an additional antenna.
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(57) ABSTRACT

A portable communication device and an adjustable antenna
thereof are disclosed herein. The portable communication
device includes a substrate, the adjustable antenna and a
control circuit. The adjustable antenna includes an antenna
body, an adjusting element, a feeding terminal and a ground
terminal. The antenna body has multiple conductive portions
and is disposed above the substrate. The adjusting element is
coupled between the conductive portions. The feeding termi-
nal and the ground terminal extend from the antenna body and
are coupled to the substrate. The control circuit feeds a first
control signal and a second control signal respectively
through the feeding terminal and the ground terminal to the
adjusting element, so as to adjust an electrical length of the
adjustable antenna.
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(71) Applicant: SOUTHERN TAIWAN UNIVERSITY USPC oo essesssensesnneess. 343795
OF TECHNOLOGY, Tainan City (TW)
(57) ABSTRACT
(72) Inventors: WEN-SHAN CHEN, TAINAN CITY A dual wideband dipole antenna used for wireless communi-
(TW); HUNG-YING LIN, TAINAN cation and receiving electromagnetic signals is revealed. The
CITY (TW) antenna mainly includes a dielectric substrate, two radiating
. } metal portions and a feed line. Each radiating metal portion
(73) Assignee: SOUTHERN TAIWAN UNIVERSITY consists of a metal plate, an [-shaped metal piece and a
OF TECHNOLOGY, TAINAN CITY rectangular metal sheet. An initial end of the metal plate has
(TW) a feeding point. The metal plate has a regulatory segment and
a projecting segment. The L-shaped metal piece is between a
(21)  Appl. No.: 13/685,970 terminal end of the metal plate and the regulatory segment.
The L-shaped metal piece has a turning portion. The rectan-
(22) Filed: Nov. 27, 2012 gular metal sheet is between the terminal end of the metal
plate and a rear end of the regulatory segment of the other
Publication Classification metal plate. The feed line connects the feeding points. Thus
the antenna is excited to produce resonance frequencies at
(51) Int.CL 0.85, 1.13, 1.68, 1.93 and 2.29 GHz and cover GSM850/900/
HOIQ %16 (2006.01) 1800/1900 bands.
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(57) ABSTRACT

This invention discloses a multi-mode antenna and a base
station, the multi-mode antenna comprising a CDMA dual-
polarized antenna for CDMA radio frequency signals and two
MIMO dual-polarized antennas for LTE radio frequency sig-
nals with a plurality of linearly arranged radiation elements:
the two MIMO dual-polarized antennas are respectfully ver-
tically stacked right above and right below the centre radia-
tion element of the CDMA dual-polarized antenna; and the
radiation elements in the two MIMO dual-polarized antennas
are nested in or inserted between the radiation elements of the
CDMA dual-polarized antenna according to the distance
between the radiation elements of the CDMA dual-polarized
antenna and the distance between the radiation elements of
each MIMO dual-polarized antenna. The present invention
combines the technologies of nested antenna radiation ele-
ments and vertical isolation separation of MIMO antennas so
as to integrate a CDMA dual-polarized antenna and two
MIMO dual-polarized antennas into one physical antenna.
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(73)  Assignees: STMICROELECTRONICS ond fundamental frequency different from the first funda-
(CROLLES 2) SAS, Crolles (FR): mental frequency. A first filter has a first terminal connected to
STMICROELECTRONICS SA, the first antenna and attenuates the frequency components
MONTROUGE (FR) outside of a band defined by the first fundamental frequency
orits harmonics. A second filter has a first terminal coupled to
the second antenna and attenuates the frequency components
(21) Appl. No.: 14/058,515 outside of a band defined by the second fundamental fre-
quency or its harmonics. A passive recombination element
couples the second terminals of the two filters to a common
(22) Filed: Oct. 21, 2013 terminal.
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(57) ABSTRACT
(72) Inventors: Kin-Lu Wong, Kaohsiung City (TW):
Yi-Ting Hsieh, Kaohsiung City (TW)
(73) Assignee; ACER INCORPORATED, New Taipei A communication device including a ground element, an
City (TW) antenna element and a switching unit is provided. The
antenna element is substantially a loop antenna and includes
(21)  Appl. No.: 13/747,490 a first part, a second part and a third part. The second part
includes (N-1) bends for forming N connection sections. The
(22) Filed: Jan. 23,2013 third part includes (P-1) bends for forming P ground sections.
. L L. The N connection sections are connected in series between a
(30) Foreign Application Priority Data first end of a first ground section and the first part. A second
! end of an i* ground section is electrically connected to a first
Nov. 28,2012 (TW) oo 101144538 endofan (i+1)” ground section. i is an integer and 1<is(P—1).
Publication Classification A second end of a P ground section is electrically connected
to the ground element, and a (P-1)* ground section includes
(51) Int.Cl at least one ground point. The switching unit is electrically
H010 7/00 (2006.01) connected between the at least one ground point and the
H0I1Q 1/50 (2006.01) ground element.
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ABSTRACT

An antenna can be in a computing device. A connector can be
in the computing device and adjacent to the antenna for a
wired connection. In one implementation the antenna is con-
nector to a controller to monitor the antenna for wireless
signal degradation and compensate for the wireless signal
degradation.
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(57) ABSTRACT

The antenna device includes a first antenna 11 that includes a
first ground terminal 12; a second antenna 18 that includes a
second ground terminal 20; a ground conductor 28 to which
the first antenna 11 is connected through the first ground
terminal 12 and the second antenna 18 is connected through
the second ground terminal 20; and a phase shifter 24 that
controls a phase difference between a first current iel and a
second current ie2. The phase shifter 24 controls the phase
difference between the first current iel and the second current
ie2 so that the first current iel and the second current ie2 have
components to cancel each other.
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(57) ABSTRACT

v HOIQ 21728 (2013.01)
s 343/725

An antenna structure for MIMO application includes a sub-
strate, a first antenna element, and a second antenna element.
A metal ground layer covers a portion of a first surface of the
substrate, and the first antenna element is arranged on the
metal ground layer. The first antenna element includes an
open-slot, which extending from an edge of the metal ground
layer toward an inner portion of the metal ground layer, and a
signal feed-in member arranged on a second surface of the
substrate and spatially corresponding to an open end of the
open-slot. The second antenna element is arranged on the first
surface of the substrate adjacent to the first antenna element
and extending away from the metal ground layer, and
includes a signal feed-in portion arranged adjacent to the
open end of the open-slot, and electronically connects to the

H0I1Q 21728 (2006.01) signal feed-in member.
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(57) ABSTRACT

Embodiments of a folded meta-inspired antenna for dual-
band operation and user equipment for dual-band operationin
a wireless network are generally described herein. In some
embodiments, the folded meta-inspired antenna may include
first and second conductive layers disposed on opposite sides
of a substrate to provide a wideband distributed structure
comprising a plurality of high-Q resonances resulting from, at
least in part, metamaterial-based loading. Conductive mate-
rial on the first side of the substrate is arranged around a
central longitudinal slot coupled with a plurality of perpen-
dicular slots. For dual-band operation, the folded meta-in-
spired antenna may operate as a folded monopole at a higher
frequency band and operate as a slot-type radiator at a lower
frequency band. The plurality of resonances may cause the
folded meta-inspired antenna to achieve broader bandwidth at
both lower and higher frequency bands.
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APPARATUS WITH ANTENNA AND METHOD (52) US.CL
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USPC .. 343/803; 343/852
Inventors: Jouni Vesa Juhani Karkinen, Oulu (FI);
Marko Tapio Autti, Oulu (FI) (57) ABSTRACT
Assignee: Nokia Corporation, Espoo (FI)
An apparatus including a first port configured to couple to a
Appl. No.: 14/130,980 first location on an antenna; a second port configured to
couple to a second location on the antenna; a switch config-
PCT Filed: Jul. 6, 2011 ured to switch between a first electrical configuration in
which the first port is coupled to radio circuitry, and a second
PCT No.: PCT/IB2011/053002 electrical configuration in which the second port is coupled to
§371 (e)(1), Fhe radio circuitry; first reac't'ive circu?try. cm}ﬁgured to
(2), (4) Date:  Jan. 6, 2014 lmpedz_mce match the antenna with the radio circuitry ata ﬁrst
operational resonant frequency band; and second reactive
Publication Classification circuitry, different to the first reactive circuitry, and config-
ured to impedance match the antenna with the radio circuitry
Int. C1. at a second operational resonant frequency band, different to
He10 5/00 (2006.01) the first operational resonant frequency band.
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(57) ABSTRACT

Devices and methods for decoupling two antennas in a com-
pact antenna array and antenna arrays comprising the devices
are disclosed. According to an embodiment, the device com-
prises a first resonator coupled with a source, the source being
connected with a first antenna of the two antennas; and a
second resonator coupled with the first resonator and a load,
the load being connected with a second antenna of the two
antennas, wherein the first and second resonators are config-
ured so that a first coupling between the source and the first
resonator, a second coupling between the first and second
resonators, and a third coupling between the second resonator
and the load are satisfied with a constraint that an isolation
coeflicient in a whole network composed of a first two-port
network consisting of the two antennas and a second two-port
network consisting of the first and second resonators in par-
allel approach zero as well as reflection coefficients of each
port of the whole network are minimized.

3 '-u_,/'( R §
5 5\
ZC‘ ’ e ZI’.‘ ) e
P e = [",
/’// \ |
” i
“/Msz { MiL2, M2t !

. 2

s
!
\



US 20140152524A1

a9 United States
12y Patent Application Publication

10y Pub. No.: US 2014/0152524 Al

TU et al. (43) Pub. Date: Jun. 5, 2014
(54) ANTENNA Publication Classification
(71) Applicant: HON HAI PRECISION INDUSTRY (51) Int.Cl
CO., LTD., New Taipei (TW) HOIQ 1/38 (2006.01)
L. (52) US.CL
() Tventors: e G C AN, npet (LY CPC oo, HOIQ 138 (2013.01)
-V ANG, New Taipei USPC ooevveeevcsscesvereeennns. 343/843; 343/700 MS
(TW)
(73) Assignee: HON HAI PRECISION INDUSTRY - .
CO., LTD., New Taipei (TW) 7) ABSTRACT
(21) Appl. No.: 13/849,531 X .
An antenna includes a base, a ground layer printed on the
(22) Filed: Mar. 24, 2013 base, a first antenna portion, a second antenna portion, and an
isolation slot defined in the grounded layer. The isolation slot
(30) Foreign Application Priority Data is arranged between the first antenna portion and the second
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(57) ABSTRACT

A reconfigurable multi-output antenna (16) is disclosed com-
prising: one or more radiating elements (12, 14), at least two
matching circuits (42, 44, 50, 52) coupled to the or each
radiating element (12, 14) via e.g. a splitter (30, 32) or a
diplxer; and wherein each matching circuit (42, 44, 50, 52) is
associated with a separate port (38, 40, 46, 48) arranged to
drive a separate resonant frequency so that the or each radi-
ating element (12, 14) is operable to provide multiple outputs
simultaneously. The resonant frequency of each output is
independently controllable by each matching circuit, with
good isolation with each other port, thereby offering very
wide operating frequency range with simultaneous multi-

Jul. 26,2011 (GB) e 1112839.4 . . . X .
independent output operations. Also described is a multi-
Publication Classification output antenna control module for coupling to one or more
radiating elements, an antenna structure and an antenna inter-
(51) Int.ClL face module. A reconfigurable multi-output antenna is dis-
He10 21/00 (2006.01) closed comprising: one or more radiating
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(57) ABSTRACT

Embodiments of the present disclosure provide a PCB con-
nected to a wireless terminal and a wireless terminal. In the
embodiments of the present disclosure, distribution of current
on a PCB may be changed by resonance current that is gen-
erated by a resonant component included in the PCB, so that
isolation between at least two antennas increases. In addition,
due to existence of the resonance current, electromagnetic
radiation capability of the PCB may be increased, so that
radiation efficiency of each antenna increases, thereby
improving wireless performance of the wireless terminal and
effectively ensuring wireless performance of the wireless
terminal in various application scenarios. Furthermore, the
wireless terminal provided in the embodiment of the present
disclosure is simple and easy to implement and has a low cost.
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. ) includes a radiator element coupled to a feed point through at
(73)  Assignee: MICROSOFT CORPORATION, least two different current paths. The current paths are of
Redmond, WA (US) different lengths to accommodate different frequency bands.
To change the current paths, a feed-point switch is positioned
. at the antenna feed point for selectively supplying current
(21) - Appl. No.: 137707439 along either a first current path or a second current path. The
current paths share a majority of the radiator element so that
(22) Filed: Dec. 6, 2012 separate radiator elements need not be used.
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Publication Classification
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(57) ABSTRACT

An antenna and a wireless IC device that includes the antenna
are provided for which the manufacturing process is simple
and for which there is a low probability of a poor connection
occurring between a feeder portion and a radiation electrode.
An antenna includes a radiation electrode that is provided on
a main surface of an insulator board, a ground electrode
and/or a counter electrode that is arranged so as o oppose the
radiation electrode, and a magnetic field electrode that is
connected to the radiation electrode through a connection
portion. The magnetic field electrode is defined by line-
shaped electrodes and feeds a signal to the radiation electrode
from a feeder portion defined by ends of the line-shaped
electrodes through the magnetic field electrode.
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John B. Ardisa,na, IL San Francisc’o, manufacturing variations in electronic device antennas. An
CA (US): Michael B. Wittenberg, eleclmn._lc device antenna may ha_ve an antenna feed and
Sunnyvale, CA (US) conductive structures such as portions of a peripheral con-
ductive electronic device housing member and other conduc-
(73) Assignee: Apple Inc.. Cupertino, CA (US) tive antenna structures. The adjustable antenna structures
' may have a movable dielectric support. Multiple conductive
(21) Appl. No.: 13/706,758 paths may be formed on the dielectric support. The movable
dielectric support may be installed within an electronic device
(22) Filed: Dec. 6,2012 housing so that a selected one of the multiple conductive
paths is coupled into use to convey antenna signals. Coupling
Publication Classification the selected path into use adjusts the position of an antenna
feed terminal for the antenna feed and compensates for manu-
(51) Int.CIL facturing variations in the conductive antenna structures that
H0I1Q 1/50 (2006.01) could potentially lead to undesired variations in antenna per-
HOIP 11/00 (2006.01) formance.
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(57) ABSTRACT

An electronic circuit that needs to transmit or receive radio
waves achieves that goal by using an antenna. This disclosure
teaches an antenna that can be mounted on an edge of a circuit
board. This disclosure teaches antenna shapes that, when
mounted on an edge of a circuit board, can advantageously
make contact with circuits on both sides of the board. Some
antenna shapes have protruding portions with springiness that
facilitates affixing the antenna to the board and facilitates
reliable electrical contacts with the circuits. The disclosure
also teaches methods for mounting an antenna on an edge of

Int. CL.

H010 1722 (2006.01)

HOIP 11/00 (2006.01) a circuit board.
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CA(US) A system and method for antenna diversity in a communica-
tion system are provided, the system including multiple
(73) Assignee: Ethertronics, Inc., San Diego, CA (US) antennas, including at least one modal antenna, wherein each

of the at least one modal antenna has multiple modes corre-
sponding to multiple radiation patterns, and a processor
coupled to the multiple antennas and configured to select a
mode among the multiple modes to optimize signal quality
(22) Filed: Dec. 6, 2012 for each time interval based on a CQL

(21) Appl. No.: 13/707,506
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G0 A— HO01Q 1/525 (2013.01); HO4B 7/0697
(2013.01)

USPC oo 455/73; 343/893; 343/850

ABSTRACT

There is provided an antenna device including a first antenna
including a first power supply section, a first short-circuited
section connected to a bottom board, and a first open-cir-
cuited section, and a second antenna including a second
power supply section separated from the first power supply
section by an electric path length of about nA/4, a second
short-circuited section connected to the bottom board, and a
second open-circuited section.
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VEHKALAHTI, Haukipudas (FT) (57) ABSTRACT
(73) Assignee: BROADCOM CORPORATION,
Irvine, CA (US) o )
An apparatus for use in a mobile device includes a switch unit
(21) Appl. No.: 14/101,773 configured to switch a common connection of a transmitter
and a first receiver from a first antenna to a second antenna
(22) Filed: Dec. 10,2013 and a connection of a respective second receiver from the
. L _y second antenna to the first antenna; and a processing system
(30) Foreign Application Priority Data configured to detect a switch condition that the transmitter
Dec. 10,2012 (GB) oo 1222189 1 needs to Lransmit via the secm.]d antenna, (.)htam power-re-
lated reception parameters of said first and said second receiv-
Publication Classification ers, cause the switch unit to switch the common connection of
the transmitter and the first receiver so that the transmitter
(51) Int.ClL transmits via the second antenna, and adjust the power of the
H04B 1/44 (2006.01) transmitter in dependence on the power-related reception
HO04W 52/04 (2006.01) parameters.
T
/- N —
/.— \\ /_/ \‘\.
4 5 ~ N
/ \ / N
kY J \
/ i / \
i oas / \
I 3 10 H 8552
{ ¥, 4 / / R
1 F ¢ o
AT JE— \ / / VAR
i Y ! v i Fy |
i h 4 ; Vi b
i \ / 1
i 14 s | Fd jf"“‘“ L
i 5 i j / i
\ N i H e'{ i
| \ i [ S
:1 RN ! ' A |
~ N\ s §
{ P /o l
E AN § 1
i P TN ;
i . 4 | i ) |
| Divei e i
g | || Main |
| ‘ l j
{ | |
| /
! i i !
v H ¥ :
% i !
\ :1’ \ /
kY ] \
Y ,-!f \
‘,-,\“ ,e‘f’:‘ !
“““
\ E
‘\‘.
!



US 20140162719A1
a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2014/0162719 A1
Han et al. (43) Pub. Date: Jun. 12, 2014

(54) TWO ANTENNAS IN CLOSE PROXIMITY Publication Classification
WITH SIGNAL ISOLATION
(51) Int.ClL

(71)  Applicant: FUTUREWEI TECHNOLOGIES, HO4W 88/06 (2006.01)
CO.. Plano, TX (US) (52) US.CL
CPC oo, HO4W 88/06 (2013.01)

(72) Inventors: Chulmin Han, San Diego, CA (US); USPC ........... reeenieneene 455/552.1
Xiaomeng Su, San Diego, CA (US) (57) ABSTRACT

) . . Included is a mobile node (MN) comprising a first antenna

(73)  Assignee: Futurewei Technologies, Co., Plano, TX configured to communicate with a wireless network, a second

(US) antenna configured to communicate with a wireless network,

a first data line coupled to the first antenna, a second data line

1) Appl. No.: 13/706,486 coupled to the second antenna, and a common ground trace

.No.: X

coupled to the first data line and the second data line, wherein
the first antenna and the second antenna are not directly
22) Tiled: Dec. 6, 2012 connected to the common ground.
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(57) ABSTRACT

A mobile communication terminal includes a case to house at
least one component of the mobile communication terminal,
an antenna having a power supply terminal and a (irst radia-
tion pattern part, and a terminal insertion slot disposed in a
portion of the case, in which a first portion of the first radiation
pattern part extends from the power supply terminal towards
afirst end portion of the case, and a second portion of the first
radiation pattern part extends from the first portion of the first
radiation pattern part towards a second end portion of the
case, and a plane of the second end portion of the case crosses
a plane of the first end portion of the case.
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(2013.01)
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57) ABSTRACT

There are provided a radiator frame having an antenna pattern
embedded therein, an electronic device including the same,
and a mold for manufacturing thereof. The radiator frame
includes a radiator including an antenna pattern part trans-
mitting or receiving a signal and a terminal connection por-
tion electrically connecting the antenna pattern part and a
circuit substrate, and a molded frame formed by injection-
molding the radiator so that the terminal connection portion is
exposed to the other surface and the antenna pattern part is
exposed to one surface opposite to the other surface, wherein
the antenna pattern part includes one or more supporting
holes so as to be fixed to an injection-molding mold, and the
supporting hole is filled with the molded frame on the other
surface.
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(57) ABSTRACT

There are provided an antenna pattern frame having an
antenna pattern embedded therein, an electronic device
including the same, a method of manufacturing the same, and
a mold for manufacturing the same. The antenna pattern
frame includes a radiator including an antenna pattern part
transmitting or receiving a signal and a terminal connection
portion electrically connecting the antenna pattern part and a
circuit substrate; a radiator frame formed by injection-mold-
ing the radiator so that the terminal connection portion is
exposed to the other surface and the antenna pattern part is
exposed to one surface, and having a portion having the
antenna pattern part protruded in a direction of one surface as
opposed to directions of other portions; and a cover frame
injection-molded so that the antenna pattern part is embedded
between the radiator frame and the cover frame.




US 20140168021A1

a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2014/0168021 A1

PARK et al.

(43) Pub. Date: Jun. 19, 2014

(54)

(71

(72)

(21)
(22)

(30)

ANTENNA MODULE AND ELECTRONIC
APPARATUS INCLUDING THE SAME

Applicant: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

Inventors: Min-seok PARK, Seoul (KR);
Chee-hwan YANG, Yongin-si (KR)

Appl. No.: 13/908,193
Filed: Jun. 3, 2013

Foreign Application Priority Data

Dec. 18,2012  (KR) ..o 10-2012-0148359

200<

Publication Classification

(51) Int.CL

HO1Q 5/01 (2006.01)
(52) US.CL
CPC s HOI1Q 5/01 (2013.01)
USPC i, 343/749
(57) ABSTRACT

An antenna module and an electronic apparatus include: an
antenna element, and a clip which includes an antenna pat-
tern, is formed of a metallic material, and electrically con-
nects the antenna element to a circuit board to process an
antenna signal through the antenna pattern.
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100

N

(52) US.CL
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57 ABSTRACT

An antenna includes a dielectric material having 1) a first side
opposite a second side, and 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. The open slot has an orien-
tation perpendicular to the gap.
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(57) ABSTRACT

The present invention discloses an antenna system for a wire-
less communication device, which includes a first metal slice
formed with a first slot structure, a second metal slice formed
with a second slot structure, a first signal transmission line,
and a second signal transmission line, wherein when the first

(22) Filed: Feb. 6, 2013 metal slice and the second metal slice are not connected and
: ‘oo P have a distance between each other, a feeding direction of the
30 F Application P Dat X ’ g
(30) oreign Application Priority Data first transmission corresponding to the first metal slice is
Dec. 13,2012 (TW) oo, 101147251 SUbstantially apposite to a feeding direction of the second
' transmission corresponding to the second metal slice; or
Publication Classification when the first metal slice and the second metal slice are
partially connected, a feeding direction of the first transmis-
51) Int.CL sion corresponding to the first metal slice is substantially the
p 2 ¥
HOIQ 21/28 (2006.01) same as or different to a feeding direction of the second
HOIQ 13/10 (2006.01) transmission corresponding to the second metal slice.
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(57) ABSTRACT

An antenna device includes a substrate; a first ground element
that is arranged on the substrate; an antenna element that is
arranged on the substrate and extends from its first end posi-
tioned near a side edge of the first ground element to its
second end positioned away from the side edge; and a non-
feed element that is arranged on the substrate, connected to
the first ground element, and insulated from the antenna ele-
ment. The non-feed element extends from its first end portion
positioned near the side edge of the first ground element to a
bending portion in a direction away from the side edge and
extends from the bending portion to its second end portion
along the side edge. A portion between the bending portion
and the second end portion of the non-feed element intersects
with the antenna element.
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A printed antenna module applied to an RF detection proce-
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A diversity antenna module comprising a first radiating ele-
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ating in at least one band and a second radiating element
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In a communication antenna unit which is stored inside a
casing, a flexible circuit board is supported by a support
member in a bent state. A first antenna conductor pattern
which configures a first communication antenna and a human
body sensor are substantially formed on a flat plane section of
the flexible circuit board adjacent to a curved section of the
flexible circuit board. A second antenna conductor pattern
which configures a second communication antenna is sub-
stantially formed on the curved section. The first antenna
conductor pattern and the second antenna conductor pattern
are connected to each other through an inductor coil which
configures a resonant circuit portion.
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