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(57) ABSTRACT

A method for fabricating an antenna device of a mobile com-
munication terminal, the method including selecting radia-
tion patterns according to a usable frequency band, selecting
and fabricating magneto dielectric modules for adjusting
resonance frequencies of the selected radiation patterns,
selecting and fabricating dielectric modules for adjusting
resonance frequency of the selected radiation patterns, select-
ing and fabricating a radiation pattern having a number of
resonance frequencies required for the terminal from among
the radiation patterns selected in the pattern selection step,
and selecting at least one of the magneto dielectric modules
and the dielectric modules and installing it in the radiation
pattern to tune a resonance frequency of the radiation pattern
to the resonance frequency required for the terminal.
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57) ABSTRACT

A wireless device, including an antenna different from
another antenna included in one of two casings, in a joint part
where the two casings are joined together, is capable of reduc-
ing deterioration in properties of the antenna included in the
joint part. The wireless device (1) of the present invention
includes: an upper casing (10), housing a casing antenna (11)
that resonates with a first frequency; a lower casing (20),
housing a matching circuit (23) of the casing antenna (11); a
hinge part (31), joining the upper casing (10) with the lower
casing (20), including a built-in antenna (32) that resonates
with a second frequency different from the first frequency,
and including feeding sections (33) and (34) for coupling the
matching circuit (23) to the casing antenna (11); and trans-
mission elements (12) and (22), being disposed on at least any
one of a signal path that connects the casing antenna (11) and
the feeding section (33) and a signal path that connects the
matching circuit (23) and the feeding section (34), the trans-
mission elements (12) and (22) (i) giving passage to a signal
having the first frequency and (ii) blocking a signal having the
second frequency.
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Intellectual Property, Inc. edge. A first antenna radiator includes a first radiating strip
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The present invention discloses a shorted monopole antenna
comprising a dielectric substrate, a ground plane, a radiating
portion, a feeding portion, a shorting portion, and a capacitive
element. The ground plane is disposed on a portion of the
dielectric substrate. The radiating portion comprises a first
metal portion and a second metal portion and is located on the
dielectric substrate, without overlapping with the ground
plane. The first metal portion comprises a coupling section
formed by bending the front portion of the first metal portion
into two adjacent sections with a coupling gap. The length of
the first metal portion is larger than one-eighth of the wave-
length of the central frequency of the antenna’s lower band. A
first end of the second metal portion is electrically connected
to the first metal portion. A second end of the second metal
portion is open-ended. The feeding portion is disposed on the
dielectric substrate, without overlapping with the ground
plane. A first end of the feeding portion is electrically con-
nected to the first metal portion. A second end of the feeding
portion is the antenna’s feeding point. The shorting portion is
disposed on the dielectric substrate, without overlapping with
the ground plane. A first end of the shorting portion is elec-
trically connected to the first metal portion. A second end of
the shorting portion is connected to the ground plane. The
capacitive element is disposed on the dielectric substrate and
overlaps with the ground plane. A first end of the capacitive
element is electrically connected to the antenna’s feeding
point. A second end of the capacitive element is electrically
connected to a source.
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An electronic information device includes an integrated cir-
cuit embedded within the device. The electronic information
device further includes a first antenna that is embedded within
the device and is connected to the integrated circuit. The
electronic information device further includes a second
antenna that is embedded within the device and is connected
to the integrated circuit. The first antenna is oriented within a
first plane and the second antenna is oriented within a second
plane that is substantially parallel to the first plane.
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A near-horizon antenna structure includes an upper radiating
element having a straight conductive trace disposed on a
planar surface of a non-conductive substrate, a rectangular
lower radiating element serving as a ground plane disposed
on the planar surface, and a feed point provided between the
upper and lower radiating elements. When the planar surface
is positioned vertically, the far-field effects of horizontal cur-
rent flowing in opposite directions on the radiating elements
cancel to provide an antenna pattern with increased gain in
horizontal directions and reduced gain in vertical directions.
A flat panel display and a portable communication device are
also provided with one or more near-horizon antenna struc-
tures integrated therein.
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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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An antenna includes a dielectric substrate and an antenna
element. The antenna element includes a power feeding ele-
ment and a reference potential element. The power feeding
element includes a first conductive layer formed over the
dielectric substrate, the first conductive layer extending in a
first direction and having a first length along the first direc-
tion. The reference potential element includes a second con-
ductive layer formed over the dielectric substrate, the second
conductive layer extending in a second direction opposed to
the first direction from a second position, the second point
being apart by a first distance from a first position on an end
of the first conductive layer, and a third conductive layer
formed over the dielectric substrate, the third conductive ele-
ment extending from the second point in the first direction
apart by a second distance from the first conductive layer and
having a third length along the first direction.
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A multi-band microstrip meander-line antenna includes a
substrate, two meander-shaped conductors, and two feed
lines. The first meander-shaped conductor is disposed on the
substrate in a first reciprocating bend manner for providing a
resonant frequency band corresponding to a first operating
frequency. The second meander-shaped conductor is dis-
posed on the substrate in a second reciprocating bend manner
for providing a resonant frequency band corresponding to a
second operating frequency. The first feed line includes the
first end electrically connected to a first feed point of the
antenna and the second end electrically connected to the end
of the first meander-shaped conductor. The second feed line
includes the first end electrically connected to the second feed
point of the antenna and the second end electrically connected
to the end of the second meander-shaped conductor.




US 20110028191A1

a2 Patent Application Publication (0 Pub. No.: US 2011/0028191 A1

a9y United States

Huang et al.

(43) Pub. Date: Feb. 3, 2011

(54) INTEGRATED ANTENNA AND
ELECTROSTATIC DISCHARGE
PROTECTION

(75) Inventors: Qian Huang, Waterloo (CA);

Rongrong Zhang, Kitchener (CA);

Yihong Qi, Waterloo (CA); Perry

Jarmuszewski, Waterloo (CA)

Correspondence Address:

Ridout & Maybee LLP

225 King Street West, 10th Floor

Toronto, ON M5V 3M2 (CA)
(73) RESEARCH IN MOTION
LIMITED, Waterloo (CA)

Assignee:

(21) Appl. No.: 12/533,119

10

(22) Filed: Jul. 31, 2009
Publication Classification
(51) Int.ClL
H04M 1/00 (2006.01)
(52) US.ClL oo 455/575.7
(57) ABSTRACT

A mobile communications device having an antenna partly
formed from an electrostatic discharge shield covering a
microphone. The antenna includes a radiator arm extending
from the electrostatic discharge shield and includes a feed
element connecting the electrostatic discharge shield to a
signal trace. To the extent the microphone employs an acous-
tic tube to form an acoustic pathway between the device
casing and the microphone, the radiator arm of the antenna
may be arranged over the acoustic tube.
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An antenna structure for providing a broadband circularly
polarized radiation. The antenna structure comprises a feed
line layer having an input portion and a first radiating patch
layer stacked adjacent to the feed line layer. The feed line
layer is shaped and dimensioned as an open loop having an
input portion and signals are feedable to the feed line layer via
the input portion. The first radiating patch layer has a refer-
ence origin defined thereon. The antenna structure also com-
prises a plurality of probes disposed between the feed line
layer and the first radiating patch layer for coupling therebe-
tween. The signals are feedable to the first radiating patch
layer via the plurality of probes and each of the plurality of
probes are positioned about the reference origin of the radi-
ating patch layer along the length of the feed line layer. The
signals achieve a phase difference for providing circularly
polarized radiation in response to being fed via the plurality of
probes being positioned about the reference origin of the
radiating patch layer along the length of the feed line layer.
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A multi-band antenna includes an insulative carrier board
arranged on the top side of the display screen of a notebook
computer, a main antenna which has the top metal strip
thereof disposed at the top edge of the insulative carrier board
and the grounding metal strip thereon arranged on the insu-
lative carrier board, an inverted L. antenna arranged on the
insulative carrier board, a first capacitor, a second capacitor,
an antenna feed-in terminal and/or an inductor set between
the inverted L antenna and the main antenna to achieve opti-
mal matching subject to adjustment of the capacitance values
ofthe first and second capacitors and the inductance value and
position of the inductor.
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Publication Classification

(51) Int.CL

GOG6K 19/077 (2006.01)

HOIQ 7/00 (2006.01)
(52) US.ClL oo 235/492; 343/866
57) ABSTRACT

Provided are an antenna circuit constituent body for an IC
card/tag, which is capable of enhancing a Q value by reducing
apermittivity of a resin film of which a base material is made;
and an IC card. The antenna circuit constituent body (10) for
an IC card/tag comprises: the base material (11) made of the
resin film; and circuit pattern layers (131 and 132) each
formed on each of both sides of the base material (11) and
made of aluminum foil. The circuit pattern layer (131)
includes a coiled pattern layer. Parts of the circuit pattern
layers (131 and 132), which mutually face each other; and a
part ofthe base material (11), which is interposed between the
parts of the circuit pattern layers (131 and 132), constitute a
capacitor. The circuit pattern layers (131 and 132) are elec-
trically connected by means of crimping parts (13a and 135).
The base material (11) includes a plurality of void-state-air
layers. A relative density of the base material (11) with
respect to a density of a resin is less than or equal to 0.9. An
average volume of the void-state-air layers is greater than or
equal to 2 um® and less than or equal to 90 um?>.
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(TW); Chun-Chieh Wang, Taipei
City (TW); Chih-Ming Su, Taipei

City (TW) A dual-frequency antenna includes a substrate, a ground

plane, a radiation path, a short-circuit path and a connection

Correspondence Address: path. The ground plane is disposed on the substrate and has a
ROSENBERG, KLEIN & LEE short-circuit point and a ground point. The radiation path is

3458 ELLICOTT CENTER DRIVE-SUITE 101 disposed on the substrate, adjacent to the ground plane. A feed
ELLICOTT CITY, MD 21043 (US) point is disposed on one end of the radiation path, correspond-

ing to the ground point; and a first connecting point is formed

(21)  Appl. No.: 12/461,391 on the radiation path. A short-circuit path is disposed on the

substrate, two ends of the short-circuit path respectively elec-
trically connected with the short-circuit point and the feed
point, and a second connecting point is formed on the short-
circuit path. The connection path is disposed on the substrate,

(22) Filed: Aug. 11,2009

Publication Classification

(51) Int.ClL two ends of the connection path respectively electrically con-
HO01Q 5/00 (2006.01) nected with the first connecting point and the second connect-
HO0IQ 1/38 (2006.01) ing point.
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HO1Q 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
(57) ABSTRACT

A dielectric-loaded and coupled planar antenna includes a
ground plane, a radiator, a ceramic substrate and at least one
ground coupling electrode. The radiator is formed by extend-
ing one side of the ground plane, and a feeding point is formed
between the radiator and the ground plane. The radiator
extends at least one end portion on the ceramic substrate. The
ground coupling electrode is formed on the ceramic substrate
by extending the other side of the ground plane. The ground
coupling electrode formed on the ceramic substrate and the
end portion of the radiator formed on the ceramic substrate
are coupled with each other to form a coupling electrode. The
present invention can adjust the coupling amount loaded by
the ceramic substrate so as to be operated in a desired fre-
quency range. The present invention can be operated in a
single-frequency, dual-frequency or multi-frequency condi-
tion.
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(30) Foreign Application Priority Data

Apr. 20,2007 (GB) oo 0707742.3

20

27b
21

33b

A\

N\

| ° \\“’\ A\

Publication Classification

(51) Int.CL

HO1Q 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
(57 ABSTRACT

An ultra wideband antenna comprises a substrate (21). A
metal layer deposited on the substrate comprises first and
second non-metallic regions (224, 22b) defined therein. The
first and second non-metallic regions (22a, 22b) are arranged
on either side ofa longitudinal axis (X,), the longitudinal axis
(X,) corresponding to a feed axis of the antenna. The first and
second non-metallic regions taper towards the first longitudi-
nal (X,,) to form a bowtie pattern. Each of the first and second
non-metallic regions (22a, 22b) comprises at least one tuning
slot (31, 33), the at least one tuning slot (31, 33) being
arranged about a respective first axis (X, X,), the first axis
(X;, X,) being parallel to the longitudinal axis (X,), and
wherein the at least one tuning slot extends along its respec-
tive axis (X, X,) to form a non-metallic area outside the
non-metallic area defined by the respective first and second
non-metallic region (224, 22b). The tapering of the first and
second non-metallic regions (22a, 22b) in combination with
the at least one pair of tuning slots (31, 33) enables the
antenna to be reduced in size, while being capable of operat-
ing over at least the UWB frequency range.
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A multi-layer thin film internal antenna is formed by sequen-
(73) Assignee: PANTECH CO., LTD., Seoul (KR) tially sputter depositing a deposition layer and a conductive
layer on a substrate. The deposition layer and the conductive
(21) Appl. No.: 12/776,183 layer may be formed using, as target materials, nickel and
silver, respectively. A protecting layer may be further sputter
(22) Filed: May 7, 2010 deposited on the conductive layer.
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Publication Classification

(51) Int.CL

HO01Q 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
(57) ABSTRACT

An antenna apparatus includes a dielectric substrate having
first and second rectangular regions on a surface of the dielec-
tric substrate, an antenna element formed inside the first
rectangular region, and a ground element formed inside the
second rectangular region, the ground element having a prox-
imity side positioned proximate to and along a borderline
between the first and second rectangular regions. The antenna
element includes a first elongation extending from a first end
to a second end, the first end including a power feed part
positioned proximate to a side edge of the proximity side, the
second end being positioned proximate to an upper side of the
first rectangular region facing the borderline, a second elon-
gation extending from the second end in a direction along the
upper side, and a stub part extending from the second end in
a direction opposite to the extending direction of the second
elongation.
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Publication Classification

(51) Int.CL

HO01Q 1/38 (2006.01)
(52) US.Cl oo 3437700 MS
(57) ABSTRACT

A dual-band dual-antenna structure is provided. The dual-
band dual-antenna structure comprises a substrate, a first
antenna and a second antenna. The substrate comprises a first
signal transport layer and a second signal transport layer,
wherein the second signal transport layer is not coplanar with
the first signal transport layer. The first antenna is disposed on
the first signal transport layer and comprises a first U-shaped
radiation element and a first polygon radiation element. The
first polygon radiation element is disposed in an opening of
the first U-shaped radiation element. The second antenna is
disposed on the second signal transport layer but does not
overlap under the first antenna. The second antenna com-
prises a second U-shaped radiation element and a second
polygon radiation element. The second polygon radiation
element is disposed in an opening of the second U-shaped
radiation element.
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(30) Foreign Application Priority Data
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Publication Classification
(51) Int.CL
HO01Q 124 (2006.01)
(52) US.CL oo 343/702
57 ABSTRACT

A handheld device includes an antenna area and an outer
frame, wherein the outer frame includes a frame body and a
carrier. The antenna area is for transmitting a radio frequency
signal with a first wavelength and has a ground part and a
feeding part. In addition, the ground part within the antenna
area is electrically connected to a ground plane. The frame
body of the outer frame has an extended area corresponding to
the antenna area to form a projected feeding point. The carrier
of the outer frame is disposed at the peripheral area of the
opening of the frame body, wherein the peripheral area of the
frame body has a first ground point electrically connected to
the ground plane, and the spacing between the first ground
point and the projected feeding point is correlated to the first
wavelength.
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Publication Classification

(51) Int.CL

HOIQ 9/04 (2006.01)

HOIQ 1724 (2006.01)
(52) US.CL oo, 343/702; 343/700 MS
57) ABSTRACT

This invention provides an antenna module and an electronic
device using the same. The antenna module includes a signal
feeding part, a ground part, and a first asymmetric meander
line. One terminal of the first asymmetric meander line is
connected with the signal feeding part, the other terminal is
connected with the ground part, and the first asymmetric
meander line does not meander toward its inner side. A signal
is fed in via the signal feeding part to allow the first asym-
metric meander line to excite a first resonance frequency. An
area of the antenna module in the invention is smaller than
that of a conventional planar antenna, and the antenna module
can generate an inductive effect to improve antenna radiation
efficiency. Besides, since the area of the antenna module is
small, a metal electronic component in the electronic device
and the antenna module won’t overlap thus to reduce inter-
ference.
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CO., LTD., Gyeonggi-Do (KR) frequency band, and at least one unit fixed to a specific struc-

tural member and electrically connected to the main board by

(21) Appl. No.: 12/849,339 means of a Flexible Printed Circuit Board (FPCB), wherein

the antenna radiator is implemented integrally with the
(22) Filed: Aug. 3, 2010 FPCB.




US 20110037665A1

a2 Patent Application Publication (o) Pub. No.: US 2011/0037665 A1

a9y United States

AHN et al.

(43) Pub. Date: Feb. 17,2011

(54) MULTIBAND BUILT-IN ANTENNA FOR
PORTABLE TERMINAL
(75) Inventors: Jung-Ho AHN, Seoul (KR);
Seung-Hwan KIM, Seoul (KR);
Austin KIM, Gyeonggi-do (KR);
Dong-Hwan KIM, Gyeonggi-do
(KR); Jae-Ho LEE, Gyeonggi-do
(KR); Sung-Min HER, Seoul (KR)

Correspondence Address:
Cha & Reiter, LL.C
17 Arcadian Avenue, Suite 208
Paramus, NJ 07652 (US)
(73) Assignee: SAMSUNG ELECTRONICS
CO., LTD., Gyeonggi-Do (KR)

(21) Appl. No.: 12/852,568
(22) Filed: Aug. 9, 2010
(30) Foreign Application Priority Data

Aug. 17,2009  (KR) oo 10-2009-0075683

Publication Classification

(51) Int.CL
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57) ABSTRACT

A multiband built-in antenna of a portable terminal is pro-
vided. The multiband built-in antenna includes a main board
having a ground area and a non-ground area on a front surface
and an opposite surface, and an antenna radiator having a
specific pattern directly formed on the non-ground area of the
main board, wherein the antenna radiator comprises a first
antenna radiator of which one end is branched off into two
parts on the front surface of the main board so that one part is
used for feeding and the other part is electrically connected to
the ground area, and of which the other end is extended by a
specific length in a widthwise direction of the terminal, and a
second antenna radiator which protrudes towards the oppo-
site surface of the main board from the other end of the first
antenna radiator and is formed in a specific pattern in the
non-ground area on the opposite surface of the main board.
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ABSTRACT

(1)

(2)
67

A multi-band antenna includes a grounding element having
an edge and a grounding point, a first radiating arm being
substantially of L shape and located above the grounding
element, a second radiating arm working at a first frequency
band and being substantially of L shape above the first radi-
ating arm, a third radiating arm working at a second frequency
band and being substantially of rectangular metal patch par-
allel to the edge of the grounding element, and a feeding line
including an inner conductor connected to the first radiating
arm and an outer conductor connected to the grounding point
of the grounding element. The feeding line, the first radiating
arm, the grounding element commonly compose a slot oper-
ating at a third frequency band.
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(57 ABSTRACT

A planar antenna with an isotropic radiation pattern is pro-
vided. The planar antenna includes a substrate, a dipole
antenna, a microstrip line set, and a channel selection module.
The dipole antenna is disposed on a first surface of the sub-
strate, and the microstrip line set and the channel selection
module are disposed on a second surface of the substrate. A
first microstrip line and a second microstrip line of the
microstrip line set are spirally extended along two opposite
rotation trails on a vertical projection plane to form a high-
frequency path with the dipole antenna. The planar antenna
controls the on/off state of the channel selection module so
that a low-frequency path is formed when the dipole antenna
is connected to a first line and a second line. A plurality of

(30) Foreign Application Priority Data channels having different operating frequencies is respec-
tively generated within the high-frequency path and the low-
Aug. 14,2009  (TW) oo 98127503 frequency path.
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ABSTRACT

The present invention is related to a coplanar antenna unit and
a coplanar antenna. By utilizing the unique properties of
meta-material to design 1-D balanced CRLH leaky-wave
antenna. The antenna can be realized with the coplanar
antenna unit consisting of MIM capacitor and grounded
inductor. In this invention, all proposed elements are imple-
mented by planar print circuit broad, so the full-space
switched beam scanning antenna has shorter length of leaky-
wave antenna and good radiation performance.
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A multifunctional antenna chip is able to mate with many
kinds of matched circuits and is able to adjust the character of
an antenna structure of the multifunctional antenna chip, in
order that the antenna structure has one or multiple standard
working frequencies. The antenna structure is a folded
antenna structure basically; this can save its volume occupied.
And the multifunctional antenna chip has a non-signal input-
ting pin for connection to thereby increase shape of the
antenna for adjusting the style of the antenna structure
designed.
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103 141
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57) ABSTRACT

A multi-band antenna (1) includes a grounding element (10)
extending along a horizontal direction and including a side
edge (101) with a connecting point (102) and a grounding
point (103) distanced from the connecting point by a length,
a first radiating element (11) disposed above and parallel to
the grounding element (10), a second radiating element (12)
apart from the first radiating element and extending upwardly
from the side edge of the grounding portion, a connecting
element (13) located between the first radiating element and
the grounding element, a feeding point (134) disposed on the
connecting element (13), and a feeding line (14) including an
inner conductor (141) connected to the feeding point and an
outer conductor (142) connected to the grounding point. The
first radiating element operates in a first frequency band. The
second radiating element defines a L-shaped configuration in
a side view and operates in a second frequency band. The
connecting element (13) includes a first end linked to an end
of'said first radiating element and a second end connecting to
said connecting point of the grounding element. Said first
radiating element extends from said first end of the connect-
ing element along a direction away from the second radiating
element, and forms a slot (15) together with said second
radiating element and said connecting element.
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(57) ABSTRACT

A simple, compact multi-band PIFA including two arm por-
tions, where one arm portion is grounded at two points to form
aloop, a ground plane, and a plastic carrier and housing. The
antenna radiates a same signal from both arm portions, at
different efficiencies according to the radiated frequency and
the effective length of each arm. The antenna is made from a
single standard metal sheet by cutting it and is assembled with
the metal ground plane and the other plastic parts. In one
embodiment, the antenna is folded into a 3D U-shape to
reduce its size for use in mobile communication devices. In
another embodiment, the antenna is a penta-band antenna
with return loss of -6 B or better and measures 40x8x8 mm or
smaller.
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(57) ABSTRACT

Anunsymmetrical dual-band antenna including a substrate, a
first radiation unit, a second radiation unit and an impedance
matching unitis provided. The substrate has a first surface and
a second surface opposite to the first surface. The first radia-
tion unit disposed on the first surface of the substrate includes
first and second radiation portions connected to each other.
The second radiation unit disposed on the first surface of the
substrate includes third and fourth radiation portions con-
nected to each other. The third radiation portion is disposed on
the first surface of the substrate and adjacent to the first
radiation portion. The impedance matching unit disposed on
the second surface includes first to fourth patches. The first
and the second patch are electrically connected to a feeding
point. The third and the fourth patch are electrically con-
nected to a ground point.
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(57) ABSTRACT

A multiple antenna communication apparatus includes a
printed circuit board having multiple layers and two antenna
devices. The two antenna devices are disposed on antenna
regions of the printed circuit board, and each antenna device
comprises a ground terminal. Each ground terminal is
coupled to a conductor on a different layer of the printed
circuit board. The antenna regions on which the two antenna
devices are disposed do not contain any main ground via.
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(57) ABSTRACT

Disclosed is a wide-band internal antenna that uses a slow-
wave structure. The antenna includes an impedance match-
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
from the first conductive element and is electrically con-
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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A dual-band antenna used in a wireless communication
device includes a radiating body, a grounding portion, and
feeding portion. The radiating body includes a first radiating
portion and a second radiating portion connected to the first
radiating portion. The grounding portion is connected to the
first radiating portion. The feeding portion is also connected
to the first radiating portion, and parallel to the grounding
portion. The first radiating portion receives/sends wireless
signals at a first frequency band. The second radiating portion
receives/sends wireless signals at a second frequency band.
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An object of the present invention is to provide an antenna
device for a radio apparatus in which the amount of energy
(SAR) absorbed by a head of a human body can be reduced
without lowering the power of radio waves transmitted during
acall. There is provided a board 108 serving as a base plate of
an antenna element, an antenna element 102 disposed in a
longitudinally end portion of the board 108 through a feeding
portion 107, a conductor plate 109 disposed substantially in
parallel with a main surface of the board 108 and disposed on
the opposite side to a surface having a sound hole of a receiver
portion, and a plurality of short-circuit conductors 110 dis-
posed on a lower end portion of the conductor plate 109. The
conductor plate 109 is short-circuited to a lower end portion
of the board 108 through the short-circuit conductors 110.
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