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(54) Antennadevice

(57)  Anantenna device includes a first belt-like radi-
ation conductor (21) and a second belt-like radiation con-
ductor (22). The first belt-like radiation conductor (21)
extends from a power supply portion (P) in the shape of
aloop, and a tip portion (21a) of the first belt-like radiation
conductor (21) is capacitively coupled to the power sup-
ply portion (P). The second belt-like radiation conductor

(22) substantially faces the first belt-like radiation con-
ductor (21) over the entire length thereof through a die-
lectric layer (20). The power supply portion (P) is con-
nected to a tuning circuit (6). One end of the second belt-
like radiation conductor (22) is connected to the first belt-
like radiation conductor (21) in the vicinity of the power
supply portion (P), and the other end of the second belt-
like radiation conductor (22) is formed of an open end.
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Description

Cross Reference to Related Application

[0001] The present invention contains subject matter
related to Japanese Patent Application No. 2008-163535
filed in the Japanese Patent Office on June 23, 2008, the
entire contents of which being incorporated herein by ref-
erence.

BACKGROUND
1. Technical Field

[0002] The presentinventionrelatestoasmallantenna
device that is suitable for viewing television broadcasting
and includes a power supply portion connected to a tun-
ing circuit.

2. Related Art

[0003] From the past, there has been known a chip-
shaped antenna device that operates as a monopole hel-
ical antenna by forming radiation conductors, which are
formed of spiral conductor patterns, on the surface of a
columnar base made of a dielectric material (for example,
see Japanese Unexamined Patent Application Publica-
tion No. 2003-142928). This kind of antenna device is
easily mounted on a circuit board, and is suitable as a
small built-in antenna that can resonate in different fre-
quency bands. Accordingly, this kind of antenna device
has been widely used for mobile phones and the like.
Further, this kind of antenna device is also suitable as a
receiving antenna that is used to view digital terrestrial
television broadcasting.

[0004] Meanwhile, in the above-mentioned antenna
device in the related art where a radiation conductor is
formed in a spiral shape on the surface of a columnar
base, the direction of current flowing through the radiation
conductor that is formed on the upper surface of the co-
lumnar base is substantially opposite to the direction of
current flowing through the radiation conductor that is
formed on the lower surface of the columnar base. Ac-
cordingly, if the columnar base is made thin and the ra-
diation conductor formed on the upper surface of the co-
lumnar base is close to the radiation conductor formed
on the lower surface of the columnar base, an amount
of the radiation electric field is cancelled and the antenna
gain is extremely degraded. For this reason, it is neces-
sary for this kind of antenna device in the related art to
require a certain thickness for the columnar base, which
will interferes with the reduction in the thickness of the
entire device.

SUMMARY

[0005] An advantage of some aspects of the invention
is to provide an antenna device at low cost which is suit-
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able as a thin built-in antenna.

[0006] According to an aspect of the invention, an an-
tenna device includes a first belt-like radiation conductor
and a second belt-like radiation conductor. The first belt-
like radiation conductor extends from a power supply por-
tion in the shape of a loop, and a tip portion of the first
belt-like radiation conductor is capacitively coupled to the
power supply portion. The second belt-like radiation con-
ductor substantially faces the first belt-like radiation con-
ductor over the entire length thereof through a dielectric
layer. The power supply portion is connected to a tuning
circuit. One end of the second belt-like radiation conduc-
tor is connected to the first belt-like radiation conductor
in the vicinity of the power supply portion, and the other
end of the second belt-like radiation conductor is formed
of an open end.

[0007] In the antenna device having the above-men-
tioned structure, the current flows through the first and
second belt-like radiation conductors, which extend to
have a positional relationship where the belt-like radiation
conductors substantially face each other through the di-
electric layer, in the same direction. Accordingly, it may
be possible to make the antenna device thinner by re-
ducing the thickness of the dielectric layer without the
loss of the intensity of the radiation electric field. Further,
the second belt-like radiation conductor is added to the
first belt-like radiation conductor, so that antenna resist-
ance is increased. Accordingly, it may be possible to sup-
press the match loss of energy that is caused by the
mismatch of impedance. For this reason, the antenna
device is suitable as a built-in antenna that is thin and
has a high gain. Furthermore, the antenna element in-
cludes the belt-like radiation conductors formed by pat-
terning on one and the other surfaces of the dielectric
layer, which forms the dielectric substrate. Accordingly,
it may be possible to manufacture the antenna device at
a lower cost in comparison to the case where radiation
conductors are formed by patterning in a spiral shape on
the surface of a columnar base.

[0008] Inthe above-mentioned structure, the first belt-
like radiation conductor may be provided on one surface
of the dielectric layer, the second belt-like radiation con-
ductor may be provided on the other surface of the die-
lectric layer, and one end of the second belt-like radiation
conductor may be connected to the first belt-like radiation
conductor through a through-hole in the dielectric layer
in the vicinity of the power supply portion. Accordingly, it
may be possible to obtain an antenna device of which
the thickness is easily reduced by its simple structure.
Meanwhile, the first or second belt-like radiation conduc-
tor may be providedinaninner layer of a multilayer board.
[0009] Furthermore, in the antenna device having the
above-mentioned structure, the first belt-like radiation
conductor may include a base end-sided long side por-
tion that linearly extends from the power supply portion
and a tip-sided long side portion that extends substan-
tially parallel to the base end-sided long side portion, and
a long side portion of the second belt-like radiation con-
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ductor, which substantially faces the tip-sided long side
portion, may be formed at a position that is offset from
the tip-sided long side portion in a plan view in the width
direction of the tip-sided long side portion. Accordingly,
since the reactance curve becomes gentler, this structure
is preferable. That s, the degree of electromagnetic cou-
pling between the tip-sided long side portion of the first
belt-like radiation conductor and the long side portion of
the second belt-like radiation conductor facing the tip-
sided long side portion of the first belt-like radiation con-
ductor becomesweak. Accordingly, capacitive reactance
gently changes in accordance with the frequency in com-
parison to when the long side portions face each other
with an offset distance of 0. As a result, impedance is
easily matched in the frequency band of the radio waves
to be received.

[0010] Inthis case, the offset distance of the long side
portion of the second belt-like radiation conductor may
be appropriately selected. However, if the offset distance
of the long side portion of the second belt-like radiation
conductor is equal to the width of the tip-sided long side
portion of the first belt-like radiation conductor, it may be
possible to make the reactance curve gentler without any
significant changes in the size of the dielectric substrate.
Further, if the long side portion of the second belt-like
radiation conductor is formed at a position that is offset
toward the base end-sided long side portion of the first
belt-like radiation conductor in a plan view, it may be pos-
sible to make the reactance curve gentler without chang-
ing the size of the dielectric substrate.

[0011] In the antenna device having the above-men-
tioned structure, a capacitance element such as a chip
capacitor may be provided between the power supply
portion and the tip portion of the first belt-like radiation
conductor. Alternatively, a predetermined gap may be
formed between the tip portion of the first belt-like radi-
ation conductor and the power supply portion, so that the
tip portion of the first belt-like radiation conductor is ca-
pacitively coupled to the power supply portion. Accord-
ingly, the structure may be simplified, so that cost may
be reduced. For this reason, this structure is preferable.
[0012] In the antenna device having the above-men-
tioned structure, a matching circuit, which includes vari-
able capacitance elements and inductance elements,
may be connected to the power supply portion of the first
belt-like radiation conductor in series, and resonant fre-
quency may be changed according to the capacitance
values of the variable capacitance elements. In this case,
since the frequency band to be used becomes wider, the
antenna device is suitable as a receiving antenna and
the like for digital terrestrial television broadcasting.
[0013] In the antenna device according to the aspect
of the invention, the first and second belt-like radiation
conductors substantially face each other through the di-
electric layer, and the current flows through the first and
second belt-like radiation conductors in the same direc-
tion. Accordingly, it may be possible to make the antenna
device thinner by reducing the thickness of the dielectric
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layer without the loss of the intensity of the radiation elec-
tric field. Further, the second belt-like radiation conductor
is added to the first belt-like radiation conductor, so that
antenna resistance is increased. Accordingly, it may be
possible to suppress the match loss of energy that is
caused by the mismatch of impedance. For this reason,
the antenna device is suitable as a built-in antenna that
is thin and has a high gain. Furthermore, since the an-
tenna device may include the belt-like radiation conduc-
tors formed by patterning onthe upper and lower surfaces
of the dielectric layer (dielectric substrate), it may be pos-
sible to manufacture the antenna device at a lower cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a view showing the appearance of an an-
tenna device according to an embodiment of the in-
vention.

Fig. 2 is an equivalent circuit diagram of the antenna
device according to the embodiment.

Fig. 3 is a top view of an antenna element shown in
Fig. 1.

Fig. 4 is a bottom view of the antenna element.

Fig. 5 is a characteristic diagram showing the reac-
tance of the antenna element according to frequen-
cy.

Fig. 6 is a characteristic diagram showing the anten-
na resistance of the antenna element according to
frequency.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0015] An embodiment of the invention will be de-
scribed below with reference to drawings. Fig. 1 is a view
showing the appearance of an antenna device according
to an embodiment of the invention, Fig. 2 is an equivalent
circuit diagram of the antenna device according to the
embodiment, Fig. 3 is a top view of an antenna element
shown in Fig. 1, Fig. 4 is a bottom view of the antenna
element, Fig. 5 is a characteristic diagram showing the
reactance of the antenna element according to frequen-
¢y, and Fig. 6 is a characteristic diagram showing the
antenna resistance of the antenna element according to
frequency.

[0016] An antenna device according to this’embodi-
mentis areceiving antennafor digital terrestrial television
broadcasting, and is built in an electronic device such as
a mobile phone when being used. The antenna device
mainly includes an antenna element 2 that is provided
on one surface of a circuit board 1, a matching circuit
section 3thatis provided on the other surface of the circuit
board 1, and a transmission line 4 that is connected to a
power supply portion P of the antenna element 2 and
reaches the matching circuit section 3. A ground conduc-
tor (ground) 5 having a large width is formed on one sur-
face of the circuit board 1, and the antenna element 2 is
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placed on and fixed to one side portion of the circuit board
1. Further, a tuning circuit (television tuner circuit) 6 is
provided on the other surface of the circuit board 1, and
the tuning circuit 6 is connected to the antenna element
2 through the matching circuit section 3 (see Fig. 2).
[0017] The antenna element 2 includes a thin plate-
like dielectric substrate 20, a first belt-like radiation con-
ductor 21 that is provided on the lower surface of the
dielectric substrate 20, a second belt-like radiation con-
ductor 22 that is provided on the upper surface of the
dielectric substrate 20, and a through-hole 23 that con-
nects the first belt-like radiation conductor 21 with the
second belt-like radiation conductor 22. Each of the first
and second belt-like radiation conductors 21 and 22 is
patterned as a belt-like conductor that has a predeter-
mined width and extends in the shape of a loop.

[0018] The first belt-like radiation conductor 21 is
formed on the lower surface of the dielectric substrate
20 as a belt-like conductor that has a rectangular shape
in a plan view and is discontinuous at one portion thereof.
Abase end portion of the first belt-like radiation conductor
21isformed of the power supply portion P of the antenna
element 2. A tip portion 21a of the first belt-like radiation
conductor 21 is formed at such a position that a prede-
termined gap G is formed between the power supply por-
tion P and the tip portion. The tip portion is capacitively
coupled to the power supply portion P. Further, the first
belt-like radiation conductor 21 includes a base end-sid-
ed long side portion 21b that linearly extends from the
power supply portion P, and a tip-sided long side portion
21c that extends substantially parallel to the base end-
sided long side portion 21b. The base end-sided long
side portion 21b is connected to the through-hole 23 in
the vicinity of the power supply portion P. The power sup-
ply portion P is bonded by soldering to the transmission
line 4, which is provided on the circuit board 1. Accord-
ingly, the matching circuit section 3 and the tuning circuit
6 shown in Fig. 2 are connected to the power supply
portion P through the transmission line 4.

[0019] The second belt-like radiation conductor 22 is
formed on the upper surface of the dielectric substrate
20 as a belt-like conductor that has a U shape similar to
the shape of the first belt-like radiation conductor 21 in a
plan view. The first and second belt-like radiation con-
ductors 21 and 22 substantially face each other with the
dielectric substrate 20 therebetween. Thatis, the second
belt-like radiation conductor 22 includes a base end-sid-
ed long side portion 22b that linearly extends from the
base end portion 22a of the second belt-like radiation
conductor, and a tip-sided long side portion 22c that ex-
tends substantially parallel to the base end-sided long
side portion 22b. The base end portion 22a is connected
to the through-hole 23, and the tip portion 22d of the tip-
sided long side portion 22c is formed of an open end.
Further, the base end-sided long side portion 22b of the
second belt-like radiation conductor 22 is formed directly
above the base end-sided long side portion 21b of the
first belt-like radiation conductor 21, and the long side
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portions 21b and 22b face each other. Furthermore, the
tip-sided long side portion 22c of the second belt-like ra-
diation conductor 22 is formed at a position that is offset
from the position directly above the tip-sided long side
portion 21c of the first belt-like radiation conductor 21
toward the base end-sided long side portion 22b by the
width of the tip-sided long side portion. A short side por-
tion, which is formed between the long side portions 22b
and 22c of the second belt-like radiation conductor 22,
is formed directly above a short side portion, which is
formed between the long side portions 21b and 21c of
the first belt-like radiation conductor 21. Accordingly, the
second belt-like radiation conductor 22 substantially fac-
es the first belt-like radiation conductor 21 over the entire
length thereof.

[0020] As shown in Fig. 2, the matching circuit section
3includes variable capacitance elements 30 and 31, in-
ductance elements 32 and 33, resistance elements 34
and 35, and a capacitor 36. The variable capacitance
elements 30 and 31 are varactor diodes (varicap diodes),
and are connected to each other in series in opposite
directions. The inductance element 32 is connected to
the variable capacitance element 31 in series, and the
inductance element 33 is provided between the induct-
ance element 32 and a ground line (not shown). The re-
sistance element 34 is provided between an anode of
the variable capacitance element 30 and a ground line
(not shown), and the resistance element 35 is connected
to cathodes of the variable capacitance elements 30 and
31.

[0021] The matching circuit section 3 is connected to
the power supply portion P of the antenna element 2 in
series through the transmission line 4, and the input im-
pedance and characteristic impedance are matched with
each other by the variable capacitance elements 30 and
31 and the inductance elements 32 and 33. Further, the
variable capacitance elements 30 and 31 and the induct-
ance elements 32 and 33 are connected via the capacitor
36 to a transmission line 7 for a high-frequency signal
(RF signal). The resistance element 35 is provided be-
tween the transmission line 7 and a connection point that
is formed between the variable capacitance elements 30
and 31. Further, a tuning voltage Vt, which forms a re-
verse voltage, is applied to the variable capacitance el-
ements 30 and 31 through the resistance element 35, so
that the resonant frequency of the antenna element 2 is
changed.

[0022] The transmission line 7 connects the matching
circuit section 3 with the tuning circuit 6. A PWM (pulse-
width modulation) signal or a power supply voltage is
appliedto a bias circuitthatis included in the tuning circuit
6, so that the tuning voltage Vt is generated. Further, if
the tuning voltage Vtisincreased, the capacitance values
of the variable capacitance elements 30 and 31 are de-
creased. If the tuning voltage Vtis decreased, the capac-
itance values of the variable capacitance elements 30
and 31 areincreased. Accordingly, if the capacitance val-
ues of the variable capacitance elements 30 and 31 are
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controlled by changing the tuning voltage Vt, it may be
possible to variably tune the resonant frequency of the
antenna element 2 to the frequency of the radio waves
to be received (the signal waves of digital terrestrial tel-
evision broadcasting).

[0023] Specifically, the resonant frequency of the an-
tenna element 2 is previously set to f1 that is higher than
the frequency band (470 to 770 MHz) of the radio waves
to be received, and the resonant frequency is changed
by the connecting of the matching circuit section 3 to the
power supply portion P of the antenna element 2 in series.
For example, the resonant frequency is lowered to 2,
which is lower than 470 MHz, by the loading of the in-
ductance element 32. Further, the resonant frequency is
shifted to a higher frequency by the loading of the variable
capacitance elements 30 and 31. However, if a value C
of the resultant capacitance of the variable capacitance
elements 30 and 31 is large, the shift amount is small. If
the value C of the resultant capacitance is decreased,
the shift amount is increased. Accordingly, if the tuning
voltage Vtis decreased so that the value C of the resultant
capacitance is set to its maximum value in the specified
range, it may be possible to set the resonant frequency
to 470 MHz. In contrast, if the tuning voltage Vt is in-
creased so that the value C of the resultant capacitance
is set to its minimum value in the specified range, it may
be possible to set the resonant frequency to 770 MHz.
That is, it may be possible to set the resonant frequency
of the antenna element 2 to an appropriate value in the
range of 470 to 770 MHz by controlling the tuning voltage
Vit.

[0024] As described above, in this embodiment, the
first and second belt-like radiation conductors 21 and 22,
which have substantially the same shape, are each pro-
vided on the lower and upper surfaces of the dielectric
substrate 20 of the antenna element 2. The pair of belt-
like radiation conductors 21 and 22 extends as so to have
a positional relationship where the belt-like radiation con-
ductors substantially face each other through the dielec-
tric substrate 20. However, since the current flows
through the firstand second belt-like radiation conductors
21 and 22 in the same direction, it may be possible to
make the antenna device thinner by reducing the thick-
ness of the dielectric substrate 20 without the loss of the
intensity of the radiation electric field. Further, since the
antenna element 2 includes the first and second belt-like
radiation conductors 21 and 22 that are formed by pat-
terning on the upper and lower surfaces of the dielectric
substrate 20, it may be possible to manufacture the an-
tenna device at a lower cost in comparison to the case
where the radiation conductors are formed by patterning
in a spiral shape on the surface of a columnar base.
[0025] In addition, the second belt-like radiation con-
ductor 22 is added to the first belt-like radiation conductor
21 which includes the power supply portion P, so that the
antenna resistance of the antenna element 2 is in-
creased. Accordingly, it may be possible to suppress the
match loss of energy that is caused by the mismatch of
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impedance. That is, an antenna element, which includes
only the first belt-like radiation conductor 21 without the
second belt-like radiation conductor 22, is manufactured
as Comparative Example. Then, the antenna resistance
ofthe antenna elementis measured. When the frequency
was 470 MHz, the antenna resistance of the antenna
element was 3. 6 Q. When the frequency was 770 MHz,
the antenna resistance of the antenna element was 7.4
Q. In contrast, when the frequency was 470 MHz, the
antenna resistance of the antenna element 2 including
the first and second belt-like radiation conductors 21 and
22 was 3.9 Q, that is, it was increased relative to Com-
parative Example by 0.3 Q. When the frequency was 770
MHz, the antenna resistance of the antenna element in-
cluding the first and second belt-like radiation conductors
was 7.9 Q, that is, it was increased relative to Compar-
ative Example by 0.5 Q. For this reason, an antenna de-
vice, which includes the antenna element 2 provided on
the circuit board 1, is suitable as a built-in antenna that
is thin and has a high gain.

[0026] Further, in the antenna element 2, the tip-sided
long side portion 22c¢ of the second belt-like radiation
conductor 22 is slightly offset from the position directly
above the tip-sided long side portion 21c of the first belt-
like radiation conductor 21 toward the base end-sided
long side portion 22b, and the offset distance thereof is
substantially equal to the width of the long side portion
21c or 22c. In this case, the degree of electromagnetic
coupling between the tip-sided long side portion 21c and
the tip-sided long side portion 22c facing the tip-sided
long side portion 21c becomes weaker. Accordingly, the
capacitive reactance is gently changed according to fre-
quency as comparison to when the long side portions
21c and 22c face each other at an offset distance of 0.
As a result, since impedance is easily matched in the
frequency band of radio waves to be received, the per-
formance of the antenna device is easily improved. That
is, in Fig. 5, the broken-line curve is the reactance curve
of the antenna element (Comparative Example) when
the tip-sided long side portion 22c is formed directly
above the tip-sided long side portion 21c and an offset
distance is 0, and the solid-line curve gentler than the
broken-line curve is the reactance curve of the antenna
element 2 (this embodiment).

[0027] Meanwhile, even when the tip-sided long side
portion 22c¢ is offset from the position directly above the
tip-sided long side portion 21c in a direction opposite to
the direction of this embodiment (in a direction where the
tip-sided long side portion 22¢ becomes distant from the
base end-sided long side portion 22b), the same reac-
tance curve as the solid-line curve of Fig. 5 may be ob-
tained. However, if the tip-sided long side portion 22c is
offset toward the base end-sided long side portion 22b
like in this embodiment, the size of the antenna element
2 may be reduced. Accordingly, it is preferable that the
tip-sided long side portion is offset toward the base end-
sided long side portion. Further, the offset distance of the
tip-sided long side portion 22¢c may be set to be smaller
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or larger than the width of the tip-sided long side portion
21c. However, if the tip-sided long side portion 22c is
excessively offset toward the base end-sided long side
portion 22b, the radiation electric field is apt to be can-
celled. Accordingly, it is not preferable that the tip-sided
long side portion be excessively offset toward the base
end-sided long side portion.

[0028] Furthermore, in the antenna element 2, a pre-
determined gap G is formed between the power supply
portion P and the tip portion 21a of the first belt-like ra-
diation conductor 21 so that the tip portion is capacitively
coupled to the power supply portion P. Accordingly, the
reduction of the size of the antenna element is achieved
without the addition of parts. That is, a capacitance ele-
ment such as a chip capacitor may be provided between
the power supply portion P and the tip portion 21a of the
first belt-like radiation conductor 21. However, if a pre-
determined gap G is formed so that the tip portion 21a
is capacitively coupled to the power supply portion P like
in this embodiment, the structure may be simplified, so
that cost may be reduced.

[0029] The relationship between the size of the gap G
and antenna resistance will be described herein. The gap
G between the tip portion 21a and the power supply por-
tion P is set to 0.5 mm in this embodiment, and the an-
tenna resistance of the antenna element 2 is changed
along the solid-line curve of Fig. 6 in accordance with
frequency. The broken-line curve of Fig. 6 represents the
antenna resistance according to the frequency when the
gap G is set to 1.0 mm (Comparative Example). As ap-
parent from Fig. 6, if the gap G is 0.5 mm, it may be
possible to improve antenna resistance in a low-frequen-
cy band in comparison to when the gap G is 1.0 mm. A
low-frequency band is a band where the antenna resist-
ance is apt to be lacking. Accordingly, if the gap G is set
so that the antenna resistance is increased in a low-fre-
guency band like in this embodiment, the impedance is
apt to be matched in a low-frequency band, so that it may
be possible to improve the performance of the antenna
device. Meanwhile, even though the gap G may be set
to be even smaller (about 0.3 mm), the change of antenna
resistance according to the frequency is substantially the
same as that in this embodiment.

[0030] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on the de-
sign requirements and other factors insofar as they are
within the scope of the appended claims of the equiva-
lents thereof.

Claims
1. An antenna device comprising:
a first belt-like radiation conductor (21) that ex-

tends from a power supply portion (P) in the
shape of a loop, a tip portion (21a) of the first
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belt-like radiation conductor (21) being capaci-
tively coupled to the power supply portion (P);
and

a second belt-like radiation conductor (22) that
substantially faces the first belt-like radiation
conductor (21) over the entire length thereof
through a dielectric layer (20),

characterized in that the power supply portion (P)
is connected to a tuning circuit (6), and

one end of the second belt-like radiation conductor
(22) is connected to the first belt-like radiation con-
ductor (21) in the vicinity of the power supply portion
(P), and the other end of the second belt-like radia-
tion conductor (22) is formed of an open end.

The antenna device according to claim 1,
characterized in that the first belt-like radiation con-
ductor (21) is provided on one surface of the dielec-
tric layer (20), the second belt-like radiation conduc-
tor (22) is provided on the other surface of the die-
lectric layer (20), and one end of the second belt-like
radiation conductor (22) is connected to the first belt-
like radiation conductor (21) through a through-hole
(23) of the dielectric layer (20).

The antenna device according to claim 1 or 2,
characterized in that the first belt-like radiation con-
ductor (21) includes a base end-sided long side por-
tion (21b) that linearly extends from the power supply
portion (P), and a tip-sided long side portion (21c)
that extends substantially parallel to the base end-
sided long side portion (21b), and

a long side portion of the second belt-like radiation
conductor (22), which substantially faces the tip-sid-
ed long side portion (21c), is formed at a position
thatis offset from the tip-sided long side portion (21c)
in a plan view in a width direction of the tip-sided long
side portion (21c).

The antenna device according to claim 3,
characterized in that the offset distance of the long
side portion of the second belt-like radiation conduc-
tor (22) is equal to the width of the tip-sided long side
portion (22c).

The antenna device according to claim 4,

wherein the long side portion of the second belt-like
radiation conductor (22) is formed at a position that
is offset toward the base end-sided long side portion
(22b) in a plan view.

The antenna device according to any one of claims
1to 5,

characterized in that a predetermined gap (G) is
formed between the tip portion (21a) of the first belt-
like radiation conductor (21) and the power supply
portion (P), so that the tip portion (21a) of the first
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belt-like radiation conductor (21) is capacitively cou-
pled to the power supply portion (P).

The antenna device according to any one of claims
1 to 6,

characterized in that a matching circuit, which in-
cludes variable capacitance elements (30, 31) and
inductance elements (32, 33), is connected to the
power supply portion (P) in series, and

resonant frequency is changed according to capac-
itance values of the variable capacitance elements
(30, 31).
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