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Description

PRIORITY INFORMATION

[0001] This application claims priority to Japanese Pat-
ent Application No.2012-067671, filed on March 23,
2012.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a vehicle-
mounted antenna substrate unit, and particularly to an
antenna grounding structure.

Description of Related Art

[0003] Pole antennas are widely used as vehicle-
mounted antennas. A pole antenna is a rod-shaped an-
tenna that is secured to a vehicle body in an upright po-
sition. As a pole antenna protrudes from the vehicle, it
serves as a component that contributes to the appear-
ance of the vehicle. However, there are users who prefer
a design in which no antenna shows in the external ap-
pearance of the vehicle.
[0004] Accordingly, in addition to pole antennas, spoil-
er antennas formed by providing an antenna element in-
side a spoiler are also widely used. A spoiler is a member
attached to a vehicle body for adjusting air flow, and is
also a member that contributes to the appearance of the
vehicle. A spoiler may be a visor-shaped member pro-
vided at the upper part of the rear window of the vehicle,
or may be a wing-shaped member provided at the rear
part of the vehicle. JP 2009-177484 A and JP
2008-283609 A disclose vehicle-mounted spoiler anten-
nas as related art of the present invention.
[0005] In general, a pole antenna secured to a vehicle
body in an upright position comprises a monopole anten-
na having an electrical length of one quarter wavelength.
In such cases, the vehicle body functions as a grounding
conductor and serves as one element for exhibiting an-
tenna performance.
[0006] Further, in a spoiler antenna, when a conductor
wire having an electrical length of one quarter wavelength
is used as the antenna element and a coaxial cable is
used as the power feed line, the outer conductor of the
coaxial cable is connected to the vehicle body at an end
connected to the antenna element. In this case too, the
vehicle body functions as a grounding conductor and
serves as one element for exhibiting antenna perform-
ance.
[0007] However, a spoiler is formed using a non-con-
ductive material such as plastic resin. For this reason,
the grounding path from the spoiler antenna to the vehicle
body may become long, resulting in it being impossible
to exhibit sufficient spoiler antenna performance.
[0008] EP 0 899 810 A2 discloses a patch antenna

forming a vehicle-mounted antenna system. In the patch
antenna, a grounding strip is ohm-connected to a ground-
ing conductor of the patch antenna, drawn out from the
patch antenna, and grounded onto the vehicle.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to achieve
a favorable grounding state in a vehicle-mounted anten-
na.
[0010] This object is solved by the vehicle-mounted
antenna substrate unit according to claim 1.
[0011] According to one aspect of the present inven-
tion, a vehicle-mounted antenna substrate unit compris-
es a substrate having an antenna element connected
thereto and including a grounding conductor plate, a lin-
ear conductor drawn out from the substrate and at least
partly secured to a conductor component of a vehicle,
and a capacitor provided between the grounding conduc-
tor plate and the linear conductor.
[0012] Preferably, in the vehicle-mounted antenna
substrate unit according to the present invention, the ca-
pacitor comprises the grounding conductor plate and a
further layer conductor plate provided in a layer different
from the layer in which the grounding conductor plate is
provided, and the linear conductor is connected to the
further layer conductor plate.
[0013] Preferably, the vehicle-mounted antenna sub-
strate unit according to the present invention includes a
cable drawn out from the substrate, as well as an imped-
ance matching circuit provided on the substrate and be-
tween the antenna element and the cable, and the im-
pedance matching circuit comprises the capacitor.
[0014] Preferably, in the vehicle-mounted antenna
substrate unit according to the present invention, the ca-
pacitor comprises the grounding conductor plate and a
further layer conductor plate provided in a layer different
from the layer in which the grounding conductor plate is
provided, and the linear conductor is connected to the
further layer conductor plate.
[0015] Preferably, in the vehicle-mounted antenna
substrate unit according to the present invention, the lin-
ear conductor is formed to have a belt shape and has a
tip portion secured to the vehicle.
[0016] Preferably, the vehicle-mounted antenna sub-
strate unit according to the present invention includes an
antenna base on which the substrate and the linear con-
ductor are arranged, and the antenna base is secured to
an exterior component of the vehicle.
[0017] Preferably, in the vehicle-mounted antenna
substrate unit according to the present invention, the
above-noted conductor component is a body of the ve-
hicle, and the exterior component is a spoiler.
[0018] Preferably, in the vehicle-mounted antenna
substrate unit according to the present invention, the
above-noted conductor component is a body of the ve-
hicle, and the substrate and the linear conductor are pro-
vided on a non-conductive exterior component of the ve-

1 2 



EP 2 642 592 B1

3

5

10

15

20

25

30

35

40

45

50

55

hicle. Further, the linear conductor is secured to the ve-
hicle body together with the exterior component by
means of a member that fastens the exterior component
to the vehicle body.
[0019] According to the present invention, a favorable
grounding state of a vehicle-mounted antenna can be
attained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a schematic view showing a vehicle-mount-
ed antenna according to the present invention.
FIG. 2 is a perspective view showing an example
configuration of a vehicle-mounted antenna.
FIG. 3 is a schematic view showing a configuration
of an antenna substrate unit.
FIG. 4 is a schematic view showing another example
configuration of an antenna substrate unit.
FIG. 5 is a schematic view showing a further example
configuration of an antenna substrate unit.
FIG. 6 shows a configuration in which a tip portion
of a grounding bracket is directly fastened to a vehi-
cle body.
FIG. 7 shows a vehicle on which a spoiler antenna
system is to be mounted.
FIG. 8 shows a configuration of a spoiler antenna
system according to an application example of the
present invention.
FIG. 9 shows a vehicle-mounted DAB antenna.
FIG. 10A shows experimental results concerning re-
flection coefficient characteristics.
FIG. 10B shows a configuration of an antenna sub-
strate unit.
FIG. 11A shows experimental results concerning re-
flection coefficient characteristics.
FIG. 11B shows a configuration of an antenna sub-
strate unit.
FIG. 12A shows experimental results concerning re-
flection coefficient characteristics.
FIG. 12B shows a configuration of an antenna sub-
strate unit.

DETAILED DESCRIPTION OF THE INVENTION

[0021] FIG. 1 schematically shows a vehicle-mounted
antenna according to an embodiment of the present in-
vention. The vehicle-mounted antenna includes an an-
tenna element 10, substrate 12, coaxial cable 14, capac-
itor 18, and grounding bracket 20.
[0022] As the antenna element 10, an element that op-
erates in an unbalanced mode is used, such as a quarter-
wavelength linear antenna element. The antenna ele-
ment 10 is connected to an inner conductor of the coaxial
cable 14 via the substrate 12. The coaxial cable 14 is
drawn out from the substrate 12 and connected to a re-
ceiver 16 mounted on the vehicle. At an end located on

the side of the antenna element 10, the outer conductor
of the coaxial cable 14 is connected to a first terminal of
the capacitor 18 provided on the substrate 12. The other
terminal of the capacitor 18 is connected via the ground-
ing bracket 20 to a conductor component of the vehicle,
which serves as a grounding conductor. While the con-
ductor component of the vehicle may be the body, chas-
sis, or other parts, the following description is given as-
suming that the conductor component is the vehicle body.
[0023] FIG. 2 is a perspective view showing an exam-
ple configuration of a vehicle-mounted antenna. In this
example configuration, a bent antenna element 22 is em-
ployed as the antenna element, and the capacitor is
formed using the substrate 12 having a multi-layered
structure. The bent antenna element 22 has a plurality
of bent portions between one end to the other end, and
has an electrical length of approximately one quarter
wavelength. As an alternative to the bent antenna ele-
ment 22, it is also possible to employ, as the antenna
element, a straight or curved element having an electrical
length of approximately one quarter wavelength. One
end of the bent antenna element 22 is connected to a
wiring conductor pattern on the substrate 12. The inner
conductor of the coaxial cable 14 is also connected to
the wiring conductor pattern on the substrate 12. In other
words, one end of the bent antenna element 22 is con-
nected to the inner conductor of the coaxial cable 14 via
the wiring conductor pattern. Further, the outer conductor
of the coaxial cable 14 is connected to a grounding con-
ductor pattern on the substrate 12.
[0024] The grounding bracket 20 is formed of a linearly
extending conductor and is drawn out from the substrate
12. In the example shown in FIG. 2, the grounding bracket
20 is belt-shaped and is bent in a meandering manner.
A tip portion 24 widened in a flat plate shape has a bolt
hole formed therein, and a bolt 26 is placed through this
bolt hole. The tip portion 24 of the grounding bracket 20
is secured to the vehicle by the bolt 26.
[0025] By configuring the grounding bracket 20 to have
a belt shape and to be bent in a meandering manner, it
is possible to prevent a large force from being applied to
the joint portion between the grounding bracket 20 and
the substrate 12. Further, depending on the material and
structure of the grounding bracket 20, the position of the
tip portion 24 can be changed while the end of the ground-
ing bracket 20 on the substrate 12 side is fixed. With this
arrangement, the degree of freedom of the position for
securing the tip portion 24 is increased, which facilitates
securing of the grounding bracket 20. The grounding
bracket 20 may alternatively have a linear shape, which
allows freedom in deciding the position of the tip portion
24.
[0026] FIG. 3 schematically shows a structure of an
antenna substrate unit comprising the substrate 12, co-
axial cable 14, and grounding bracket 20. The elements
identical to those in FIG. 2 are labeled with the same
numerals, and explanations thereof are not repeated.
FIG. 3 shows the tip portion 24 of the grounding bracket
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20 being secured to a vehicle body 30 together with a
vehicle component 28 made of plastic resin. The vehicle
component 28 may be a plate used for the interior of the
vehicle, a spoiler, a bumper, or the like.
[0027] The substrate 12 is composed of a front surface
layer 32, intermediate layer 34, and a rear surface layer
36. The front surface layer 32 is provided with a wiring
conductor pattern, and also a front grounding conductor
pattern 38 functioning as a grounding conductor plate.
The intermediate layer 34 is made of a dielectric material
and forms a dielectric plate 40. The rear surface layer 36
is provided with a rear grounding conductor pattern 42
functioning as a grounding conductor plate. The front
grounding conductor pattern 38 and the rear grounding
conductor pattern 42 sandwich the dielectric plate 40,
thereby forming a plate capacitor 44.
[0028] The substrate 12 has a bolt hole formed therein.
In the example shown in FIG. 3, the portion at which this
bolt hole is formed is a portion at which the front grounding
conductor pattern 38 opposite to the rear grounding con-
ductor pattern 42 is not provided. A bolt hole is also
formed in a straight portion 46 of the grounding bracket
20 on the substrate 12 side. The straight portion 46 of
the grounding bracket 20 is overlapped on the rear
grounding conductor pattern 42, with the bolt hole in the
straight portion 46 being aligned with the bolt hole in the
substrate 12. A bolt 48 is placed through the bolt holes,
and a nut 50 is tightened thereon so as to join the ground-
ing bracket 20 and the substrate 12.
[0029] While the above description refers to a structure
in which the grounding bracket 20 is secured to the sub-
strate 12 using the bolt 48 and the nut 50, other structures
are also possible. For example, the use of the nut 50 may
be eliminated by providing threads in the bolt hole formed
in the grounding bracket 20.
[0030] Further, while the above description refers to a
structure in which the straight portion 46 of the grounding
bracket 20 is overlapped on the rear grounding conductor
pattern 42, other structures are also possible. For exam-
ple, as shown in FIG. 4, it may be configured such that
the rear grounding conductor pattern 42 is not located in
the region of the substrate 12 on which the straight portion
46 of the grounding bracket 20 is overlapped. In that case,
the straight portion 46 of the grounding bracket 20 directly
contacts the rear surface of the dielectric plate 40. Fur-
ther, the rear grounding conductor pattern 42 is formed
such that its edge is located very close to an edge of the
straight portion 46, and the rear grounding conductor pat-
tern 42 and the straight portion 46 are electrically con-
nected to each other by soldering or the like. In the ex-
ample shown in FIG. 4, the right end of the straight portion
46 is connected with the left end edge of the rear ground-
ing conductor pattern 42 by solder 51.
[0031] The vehicle body 30 has a threaded bolt hole
formed therein. The vehicle component 28 is placed on
the vehicle body 30, with the bolt hole of the vehicle com-
ponent 28 being aligned with the bolt hole of the vehicle
body 30. In turn, the tip portion 24 of the grounding brack-

et 20 is placed on the vehicle component 28, with the
bolt hole of the tip portion 24 being aligned with the re-
spective bolt holes of the vehicle component 28 and the
vehicle body 30. While in that state, a bolt 26 is placed
through the bolt holes formed in the tip portion 24 of the
grounding bracket 20 and the vehicle component 28, and
is screwed into the vehicle body 30, so that the tip portion
24 of the grounding bracket 20, the vehicle component
28, and the vehicle body 30 are joined together.
[0032] While the above description refers to a case in
which the bolt hole of the vehicle body 30 is threaded, it
is alternatively possible that the bolt hole of the vehicle
body 30 is not provided with threads. In that case, as
shown in FIG. 5, a nut 27 may be placed and tightened
on the tip of the bolt 26 penetrating through the vehicle
body 30. In this case, the bolt 26 may be a member fixed
on the tip portion 24 of the grounding bracket 20. Fur-
thermore, as shown in FIG. 5, a configuration is possible
in which the bolt hole in the straight portion 46 of the
grounding bracket 20 is threaded and the use of the nut
is eliminated.
[0033] The outer conductor 52 of the coaxial cable 14
is connected to the front grounding conductor pattern 38,
while the inner conductor 54 of the coaxial cable 14 is
connected to the wiring conductor pattern formed on the
front surface layer 32.
[0034] According to the above-described arrange-
ment, the outer conductor 52 of the coaxial cable 14 is
electrically connected to one end of the grounding brack-
et 20 via the plate capacitor 44 formed in the substrate
12. Further, the tip portion 24 of the grounding bracket
20 is fastened to the vehicle body 30 together with the
vehicle component 28 by means of the bolt 26, and is
electrically connected to the vehicle body 30 via the bolt
26.
[0035] In general, when an unbalanced-mode antenna
element is connected to a coaxial cable, antenna per-
formance is sufficiently exhibited by configuring such that
the outer conductor of the coaxial cable is grounded at
its end connected to the antenna element. However,
when the outer conductor of the coaxial cable is connect-
ed to a grounding conductor via a linear conductor like
the grounding bracket 20, impedance between the outer
conductor of the coaxial cable and the grounding con-
ductor disadvantageously becomes large due to induct-
ance and capacitance of the linear conductor. In such a
case, it may not be possible to exhibit sufficient antenna
performance due to reasons such as that a common
mode current flows in the outer conductor of the coaxial
cable.
[0036] In the vehicle-mounted antenna according to
the present embodiment, the plate capacitor 44 is con-
nected between the outer conductor 52 of the coaxial
cable 14 and the grounding bracket 20. With this arrange-
ment, impedance between the outer conductor 52 of the
coaxial cable 14 and the vehicle body 30 serving as the
grounding conductor becomes reduced, such that the
antenna performance becomes enhanced.

5 6 



EP 2 642 592 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0037] Further, as the plate capacitor 44 is formed with
the front grounding conductor pattern 38, the dielectric
plate 40, and the rear grounding conductor pattern 42, it
may be unnecessary to provide a capacitor element sep-
arately from the substrate 12, such that the structure of
the vehicle-mounted antenna can be simplified.
[0038] Moreover, as the structure for fastening the ve-
hicle component 28 is employed for securing the tip por-
tion 24 of the grounding bracket 20, the structure for se-
curing the grounding bracket 20 is thus simplified.
[0039] The impedance between the outer conductor
52 of the coaxial cable 14 and the vehicle body 30 be-
comes minimum when series resonance occurs between
the grounding bracket 20 and the plate capacitor 44. In
this situation, the structures of the grounding bracket 20
and the plate capacitor 44 may be selected such that the
series resonance frequency matches the service fre-
quency.
[0040] For example, inductance of the grounding
bracket 20 becomes increased as the grounding bracket
20 is formed longer and as its width is made narrower.
Further, as the distance between the front grounding con-
ductor pattern 38 and the rear grounding conductor pat-
tern 42 is made smaller and as the dielectric constant of
the dielectric plate 40 is made larger, the capacitance
becomes increased. Accordingly, the series resonance
frequency of the grounding bracket 20 and the plate ca-
pacitor 44 may be matched with the service frequency
by adjusting the length and width of the grounding bracket
20, the distance between the front grounding conductor
pattern 38 and the rear grounding conductor pattern 42,
and the dielectric constant of the dielectric plate 40.
[0041] Further, in order to adjust the impedance be-
tween the outer conductor 52 of the coaxial cable 14 and
the vehicle body 30, a separate reactance element such
as a capacitor or inductor may be connected between
the front grounding conductor pattern 38 and the rear
grounding conductor pattern 42. Also, instead of directly
connecting the grounding bracket 20 and the rear
grounding conductor pattern 42 to each other, a reac-
tance element may be placed between these two com-
ponents. These reactance elements for impedance ad-
justment may comprise chip components mounted on
the substrate 12. The grounding bracket 20 may not nec-
essarily be secured to the vehicle body 30 together with
the vehicle component 28. That is, a structure for secur-
ing the tip portion 24 of the grounding bracket 20 directly
to the vehicle body 30 may alternatively be employed. In
that case, as shown in FIG. 6, a bracket tip accommo-
dating hole 56 that is larger than the tip portion 24 of the
grounding bracket 20 is formed in the vehicle component
28. The tip portion 24 of the grounding bracket 20 is
placed on the vehicle body 30 in direct contact thereto,
with the bolt hole in the tip portion 24 being aligned with
the bolt hole of the vehicle body 30. Then, the bolt 26 is
placed through the bolt hole in the tip portion 24 of the
grounding bracket 20 and is screwed into the bolt hole
of the vehicle body 30, so that the tip portion 24 of the

grounding bracket 20 is secured to the vehicle body 30.
[0042] As shown in FIG. 5, an impedance matching
circuit 55 may be provided between the bent antenna
element 22 and the inner conductor 54 of the coaxial
cable 14. In that case, the wiring conductor pattern
formed on the front surface layer 32 of the substrate 12
includes a conductor pattern for mounting the impedance
matching circuit 55. Furthermore, the capacitance value
of the plate capacitor 44 formed in the substrate 12 may
be selected such that the plate capacitor 44 functions as
an impedance matching element.
[0043] While the substrate 12 composed of three lay-
ers is described above, the substrate 12 may alternatively
be configured with four or more alternately-overlapped
dielectric and conductor layers. In that case, the plate
capacitor may be formed with two conductor layers sand-
wiching one dielectric layer. The grounding bracket 20 is
connected to a first one of the two conductor layers form-
ing the plate capacitor. Further, the outer conductor 52
of the coaxial cable 14 is connected to the other one of
the two conductor layers. The wiring conductor pattern
is formed on any one of the conductor layers among the
four or more layers.
[0044] Next, a spoiler antenna system according to an
application example of the present invention is described.
The spoiler antenna system described herein is config-
ured by mounting the above-described vehicle-mounted
antenna on a spoiler as a DAB (Digital Audio Broadcast)
antenna. DAB is a standard for digital radio adopted in
many countries.
[0045] FIG. 7 shows a vehicle 58 on which the spoiler
antenna system is mounted. The spoiler 60 installed on
this vehicle 58 is a hollow exterior component made of
plastic resin or the like. The spoiler 60 shown in FIG. 7
is provided at the upper part of the rear window 61, and
has a shape of a visor.
[0046] FIG. 8 shows a configuration of the spoiler an-
tenna system according to an application example of the
present invention. It should be noted that FIG. 8 shows
a view in which the top surface part of the casing of the
spoiler 60 is removed. In FIG. 8, arrows 63F and 63R
denote the forward and rear directions of the vehicle,
respectively. Further, arrows 65R and 65L denote the
right and left directions of the vehicle, respectively, when
facing the forward direction. The spoiler 60 is fastened
to the vehicle body by means of bolts 62 placed through
the bolt holes provided in predetermined positions.
[0047] An AM/FM radio antenna 64 for receiving radio
waves of AM radio broadcast and FM radio broadcast is
arranged in the rear part of the spoiler 60. The AM/FM
radio antenna 64 includes a resin antenna base 66 ex-
tending along the outer periphery of the rear part of the
spoiler 60, and two antenna elements 68 and 70 arranged
on the resin antenna base 66 in the same extending di-
rection.
[0048] The vehicle-mounted DAB antenna 72 accord-
ing to an embodiment of the present invention is provided
toward the vehicle’s left side from the AM/FM radio an-

7 8 



EP 2 642 592 B1

6

5

10

15

20

25

30

35

40

45

50

55

tenna 64. The vehicle-mounted DAB antenna 72 com-
prises a bent antenna element 22, a substrate 12 to which
the bent antenna element 22 is connected, a resin an-
tenna base 74 on which the bent antenna element 22
and the substrate 12 are arranged, a coaxial cable 14,
and a grounding bracket 20. The bent antenna element
22 lies in bent form in a region not occupied by the AM/FM
radio antenna 64. The resin antenna base 74 functions
as an antenna base that supports the bent antenna ele-
ment 22 and the substrate 12.
[0049] FIG. 9 is an enlarged view of the vehicle-mount-
ed DAB antenna 72. The elements identical to those
shown in FIGs. 2-6 are labeled with the same reference
numerals, and explanations thereof are not repeated.
The spoiler 60 has a bracket securing hole 78 formed
therein to enable securing of the tip portion of the ground-
ing bracket 20 to the vehicle body together with the spoiler
60 by means of a bolt 76.
[0050] The spoiler 60 is placed on the vehicle body,
with the bracket securing hole 78 being aligned with the
bolt hole of the vehicle body. In turn, the tip portion 24 of
the grounding bracket 20 is placed with its bolt hole being
aligned with the bracket securing hole 78 of the spoiler
60 and the bolt hole of the vehicle body. While in that
state, the bolt 76 is placed through the bolt hole in the tip
portion 24 of the grounding bracket 20 and the bracket
securing hole 78, and is screwed into the bolt hole of the
vehicle body, so that the grounding bracket 20 and the
spoiler 60 are secured to the vehicle body. The resin
antenna base 74 is fastened to the spoiler by means of
screws 79. Accordingly, the substrate 12 and the bent
antenna element 22 are secured to the spoiler 60 via the
resin antenna base 74.
[0051] The DAB service frequency band includes a fre-
quency band of 174MHz to 240MHz. When this band
corresponds to the service frequency band, the ground-
ing bracket 20 is configured to have an electrical length
of approximately one twentieth of the wavelength, and a
width of approximately one two-hundredth of the wave-
length. Further, the plate capacitor 44 is configured to
have a capacitance of approximately 15pF.
[0052] With this arrangement, impedance between the
outer conductor of the coaxial cable 14 and the vehicle
body is reduced by the plate capacitor formed in the sub-
strate 12, so that antenna performance becomes en-
hanced. Further, as it is possible to fasten the spoiler 60
to the vehicle body at the same time of connecting the
tip portion 24 of the grounding bracket 20 to the vehicle
body, structural simplification can be achieved.
[0053] Since the coefficient of thermal expansion dif-
fers between the spoiler 60 made mainly of plastic resin
and the vehicle body made mainly of metal, there are
cases in which the positional relationship of the bent an-
tenna element 22 and the substrate 12 with respect to
the bolt 76 is varied due to temperature changes. Even
in such cases, as the grounding bracket 20 is formed in
a belt shape and bent in a meandering manner, it is pos-
sible to avoid a large force from being applied to the joint

portion between the grounding bracket 20 and the sub-
strate 12. As such, when the grounding bracket 20 is
soldered to the grounding conductor pattern of the sub-
strate 12 as shown in FIGs. 4 and 5, breakage in the
solder 51 can be prevented.
[0054] Similarly to the configuration shown in FIG. 6,
it is alternatively possible to configure such that the brack-
et securing hole 78 is formed as a hole larger than the
tip portion 24 of the grounding bracket 20, and the tip
portion 24 of the grounding bracket 20 is secured directly
to the vehicle body by means of the bolt 76.
[0055] Next, experimental results obtained using the
vehicle-mounted antenna shown in FIGs. 2 and 4 are
described. FIG. 10A shows reflection coefficient charac-
teristics obtained when, at an end of the coaxial cable 14
connected to the bent antenna element 22, the outer con-
ductor 52 of the coaxial cable 14 is grounded via the
grounding bracket 20 as shown in FIG. 10B. In FIG. 10A,
frequency is given on the horizontal axis, while refection
coefficient S11 as viewed from the receiver side is given
on the vertical axis. In this example, the plate capacitor
44 is not provided between the outer conductor 52 of the
coaxial cable 14 and the grounding bracket 20. The char-
acteristic denoted by "S11F1" in FIG. 10A is a charac-
teristic obtained when a ferrite core 80 is provided around
the coaxial cable 14 as shown in FIG. 10B. The charac-
teristic denoted by "S11N1" is a characteristic obtained
when such a ferrite core 80 is not provided.
[0056] As can be seen in FIG. 10A, in the case where
the ferrite core 80 is provided, the reflection coefficient
S11 is smaller and therefore the antenna performance
is more favorable compared to when the ferrite core 80
is not provided. The reason for this is considered to be
that, when the ferrite core 80 is not provided, a common
mode current is generated in the outer conductor 52 of
the coaxial cable 14 due to impedance of the grounding
bracket 20, whereas the common mode current is sup-
pressed when the ferrite core 80 is provided.
[0057] FIG. 11A shows reflection coefficient character-
istics obtained when, at an end of the coaxial cable 14
connected to the bent antenna element 22, the outer con-
ductor 52 of the coaxial cable 14 is grounded directly as
shown in FIG. 11B. In FIG. 11A, frequency is given on
the horizontal axis, while refection coefficient S11 as
viewed from the receiver side is given on the vertical axis.
The characteristic denoted by "S11F2" in FIG. 11A is a
characteristic obtained when a ferrite core 80 is provided
around the coaxial cable 14 as shown in FIG. 11B. The
characteristic denoted by "S11N2" is a characteristic ob-
tained when such a ferrite core 80 is not provided.
[0058] FIG. 12A shows reflection coefficient character-
istics obtained when, at an end of the coaxial cable 14
connected to the bent antenna element 22, the outer con-
ductor 52 of the coaxial cable 14 is connected to a first
end of the grounding bracket 20 via the plate capacitor
44, and the other end of the grounding bracket 20 is
grounded, as shown in FIG. 12B. In FIG. 12A, frequency
is given on the horizontal axis, while refection coefficient
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S11 as viewed from the receiver side is given on the
vertical axis. The characteristic denoted by "S11F3" in
FIG. 12A is a characteristic obtained when a ferrite core
80 is provided around the coaxial cable 14 as shown in
FIG. 12B. The characteristic denoted by "S11N3" is a
characteristic obtained when such a ferrite core 80 is not
provided.
[0059] In each of FIGs. 11A and 12A, the difference
between the characteristics obtained with and without
the ferrite core 80 is smaller than in FIG. 10A. The reason
for this is considered to be that, in each of these exam-
ples, impedance between the outer conductor 52 of the
coaxial cable 14 and the grounding conductor is small
so that a common mode current that flows through the
outer conductor 52 of the coaxial cable 14 is suppressed,
such that the effect of the ferrite core 80 does not become
apparent.
[0060] Specifically, in the example according to FIGs.
11A and 11B, by grounding the outer conductor 52 di-
rectly, impedance between the outer conductor 52 and
the grounding conductor is reduced. Meanwhile, in the
example according to FIGs. 12A and 12B, it is considered
that impedance between the outer conductor 52 and the
grounding conductor is reduced by grounding the outer
conductor 52 via the plate capacitor 44 and the grounding
bracket 20.

Claims

1. A vehicle-mounted antenna substrate unit, compris-
ing:

- a substrate (12) having an antenna element
(22) connected thereto and including a ground-
ing conductor plate (38); and
- a linear conductor (20) drawn out from the sub-
strate (12) and at least partly secured to a con-
ductor component of a vehicle (58);
characterized in that
- the vehicle-mounted antenna substrate unit
comprises a capacitor (44) provided between
the grounding conductor plate (38) and the linear
conductor (20).

2. The vehicle-mounted antenna substrate unit defined
in claim 1, wherein

- the capacitor (44) comprises the grounding
conductor plate (38) and a further layer conduc-
tor plate (42) provided in a layer different from
a layer in which the grounding conductor plate
(38) is provided, and
- the linear conductor (20) is connected to the
further layer conductor plate (42).

3. The vehicle-mounted antenna substrate unit defined
in claim 1, further comprising:

- a cable (14) drawn out from the substrate (12);
and
- an impedance matching circuit (55) provided
on the substrate (12) and between the antenna
element (22) and the cable (14);
wherein the impedance matching circuit (55)
comprises the capacitor (44).

4. The vehicle-mounted antenna substrate unit defined
in claim 3, wherein

- the capacitor (44) comprises the grounding
conductor plate (38) and a further layer conduc-
tor plate (42) provided in a layer different from
a layer in which the grounding conductor plate
(38) is provided; and
- the linear conductor (20) is connected to the
further layer conductor plate (42).

5. The vehicle-mounted antenna substrate unit defined
in claim 1, wherein

- the linear conductor (20) is formed to have a
belt shape, and has a tip portion (24) secured
to the vehicle (58).

6. The vehicle-mounted antenna substrate unit defined
in claim 5, further comprising

- an antenna base (74) on which the substrate
(12) and the linear conductor (20) are arranged,
wherein the antenna base (74) is secured to an
exterior component (28) of the vehicle (58).

7. The vehicle-mounted antenna substrate unit defined
in claim 6, wherein

- the conductor component is a body (30) of the
vehicle (58), and
- the exterior component (28) is a spoiler (60).

8. The vehicle-mounted antenna substrate unit defined
in claim 1, wherein

- the conductor component is a body (30) of the
vehicle (58),
- the substrate (12) and the linear conductor (20)
are provided on a non-conductive exterior com-
ponent (28) of the vehicle (58), and
- the linear conductor (20) is secured to the ve-
hicle body (30) together with the exterior com-
ponent (28) by means of a member that fastens
the exterior component (28) to the vehicle body
(30).

9. The vehicle-mounted antenna substrate unit defined
in claim 8, wherein the exterior component (28) is a
spoiler (60).
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Patentansprüche

1. In ein Fahrzeug eingebaute Antennensubstratein-
heit, die umfasst:

- ein Substrat (12), mit dem ein Antennenele-
ment (22) verbunden ist und das eine Erdungs-
leiterplatte (38) enthält; und
- einen linearen Leiter (20), der aus dem Subst-
rat (12) herausgezogen ist und wenigstens teil-
weise an einer Leiterkomponente eines Fahr-
zeugs (58) befestigt ist;
dadurch gekennzeichnet, dass
- die in ein Fahrzeug eingebaute Antennensub-
strateinheit einen Kondensator (44) umfasst,
der zwischen der Erdungsleiterplatte (38) und
dem linearen Leiter (20) vorgesehen ist.

2. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 1, wobei

- der Kondensator (44) die Erdungsleiterplatte
(38) und eine Leiterplatte (42) einer weiteren
Schicht, die in einer anderen Schicht vorgese-
hen ist als eine Schicht, in der die Erdungslei-
terplatte (38) vorgesehen ist, umfasst, und
- der lineare Leiter (20) mit der Leiterplatte (42)
einer weiteren Schicht verbunden ist.

3. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 1, die ferner umfasst:

- ein Kabel (14), das aus dem Substrat (12) he-
rausgezogen ist; und
- eine Impedanzanpassungsschaltung (55), die
auf dem Substrat (12) und zwischen dem An-
tennenelement (22) und dem Kabel (14) vorge-
sehen ist;
wobei die Impedanzanpassungsschaltung (55)
den Kondensator (44) umfasst.

4. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 3, wobei

- der Kondensator (44) die Erdungsleiterplatte
(38) und eine Leiterplatte (42) einer weiteren
Schicht, die in einer anderen Schicht vorgese-
hen ist als eine Schicht, in der die Erdungslei-
terplatte (38) vorgesehen ist, umfasst; und
- der lineare Leiter (20) mit der Leiterplatte (42)
einer weiteren Schicht verbunden ist.

5. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 1, wobei

- der lineare Leiter (20) bandförmig gebildet ist
und einen Endabschnitt (24) aufweist, der an
dem Fahrzeug (58) befestigt ist.

6. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 5, die ferner umfasst:

- einen Antennenfußpunkt (74), an dem das
Substrat (12) und der lineare Leiter (20) ange-
ordnet sind, wobei der Antennenfußpunkt (74)
an einer Außenkomponente (28) des Fahrzeugs
(58) befestigt ist.

7. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 6, wobei

- die Leiterkomponente eine Karosserie (30) des
Fahrzeugs (58) ist, und
- die Außenkomponente (28) ein Spoiler (60) ist.

8. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 1, wobei

- die Leiterkomponente eine Karosserie (30) des
Fahrzeugs (58) ist,
- das Substrat (12) und der lineare Leiter (20)
an einer nichtleitenden Außenkomponente (28)
des Fahrzeugs (58) vorgesehen sind, und
- der lineare Leiter (20) zusammen mit der Au-
ßenkomponente (28) mittels eines Elements,
das die Außenkomponente (28) an der Fahr-
zeugkarosserie (30) befestigt, an der Fahrzeug-
karosserie (30) befestigt ist.

9. In ein Fahrzeug eingebaute Antennensubstratein-
heit nach Anspruch 8, wobei die Außenkomponente
(28) ein Spoiler (60) ist.

Revendications

1. Unité substrat-antenne montée sur véhicule,
comprenant :

- un substrat (12) ayant un élément d’antenne
(22) connecté à lui-même et incluant une plaque
conductrice de terre (38) ; et
- un conducteur linéaire (20) tiré hors du substrat
(12) et au moins partiellement attaché à un com-
posant conducteur d’un véhicule (58) ; caracté-
risée en ce que
- l’unité substrat-antenne montée sur véhicule
comprend une capacité (44) prévue entre la pla-
que conductrice de terre (38) et le conducteur
linéaire (20).

2. Unité substrat-antenne montée sur véhicule selon la
revendication 1, dans laquelle

- la capacité (44) comprend la plaque conduc-
trice de terre (38) et une autre plaque conduc-
trice en couche (42) prévue dans une couche
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différente d’une couche dans laquelle est pré-
vue la plaque conductrice de terre (38), et
- le conducteur linéaire (20) est connecté à
l’autre plaque conductrice en couche (42).

3. Unité substrat-antenne montée sur véhicule selon la
revendication 1, comprenant en outre :

- un câble (14) tiré hors du substrat (12) ; et
- un circuit d’accord d’impédance (55) prévu sur
le substrat (12) et entre l’élément d’antenne (22)
et le câble (14) ;
dans laquelle le circuit d’accord d’impédance
(55) comprend une capacité (44).

4. Unité substrat-antenne montée sur véhicule selon la
revendication 3, dans laquelle

- la capacité (44) comprend la plaque conduc-
trice de terre (38) et une autre plaque conduc-
trice en couche (42) prévue dans une couche
différente d’une couche dans laquelle est pré-
vue la plaque conductrice de terre (38) ; et
- le conducteur linéaire (20) est connecté à
l’autre plaque conductrice en couche (42).

5. Unité substrat-antenne montée sur véhicule selon la
revendication 1, dans laquelle

- le conducteur linéaire (20) est formé de ma-
nière à présenter une forme en courroie, et pos-
sède une portion d’embout (24) attachée au vé-
hicule (58).

6. Unité substrat-antenne montée sur véhicule selon la
revendication 5, comprenant en outre une base d’an-
tenne (74) sur laquelle sont agencés le substrat (12)
et le conducteur linéaire (20), dans laquelle la base
d’antenne (74) est attachée à un composant exté-
rieur (28) du véhicule (58).

7. Unité substrat-antenne montée sur véhicule selon la
revendication 6, dans laquelle

- le composant conducteur est un corps (30) du
véhicule (58), et
- le composant extérieur (28) est un déflecteur
(60).

8. Unité substrat-antenne montée sur véhicule selon la
revendication 1, dans laquelle

- le composant conducteur est un corps (30) du
véhicule (58),
- le substrat (12) et le conducteur linéaire (20)
sont prévus sur un composant extérieur non
conducteur (28) du véhicule (58), et
- le conducteur linéaire (20) est attaché au corps

(30) du véhicule ensemble avec le composant
extérieur (28) au moyen d’un élément qui fixe le
composant extérieur (28) sur le corps (30) du
véhicule.

9. Unité substrat-antenne montée sur véhicule selon la
revendication 8, dans laquelle le composant exté-
rieur (28) est un déflecteur (60).
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