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(54) Broadcast wave receiving apparatus

(57) A broadcast wave receiving apparatus (10) in-
cludes: a first antenna (21) for receiving a broadcast sig-
nal; an amplifier (22) for amplifying the received broad-
cast signal; a tuner (24) for receiving input of the signal
amplified by the amplifier (22); a housing section (11)
having the first antenna (21), the amplifier (22), and the

tuner (24) installed therein; and an outside antenna ter-
minal (26) capable of being equipped with a second an-
tenna (25). The broadcast signal received by the second
antenna (25) is input to the amplifier (22) when the out-
side antenna terminal (26) is equipped with the second
antenna (25).
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Description

Cross Reference to Related Applications

[0001] The present application contains subject matter
related to Japanese Patent Application No. 2008-221776
filed in the Japanese Patent Office on August 29, 2008,
the entire contents of which being incorporated herein
by reference.

BACKGROUND

1. Technical Field

[0002] The present invention relates to a broadcast
wave receiving apparatus for receiving broadcast signals
such as television broadcast signals.

2. Related Art

[0003] Generally, in a place where the intensity of an
electric field of a broadcast wave is strong, most of the
receiving apparatuses receive terrestrial broadcast sig-
nals by using indoor antennas which can be easily in-
stalled. Fig. 6 is a schematic diagram of a receiving ap-
paratus for receiving terrestrial broadcast signals by us-
ing an indoor antenna. A receiving apparatus 1 includes
an antenna device 2 which is installed indoors and is
equipped with an amplifier (LNA: Low Noise Amplifier)
22, a television tuner (STB) 3 which is connected to the
antenna device 2 through a cable 5 and has an LNA 301
and a tracking filter 302, and a display device 4 which is
connected to the television tuner 3. The antenna device
2 and the television tuner 3 are respectively supplied with
driving voltages from a booster power source 6 and a
tuner power source 7. Some of the receiving apparatuses
have a further simple configuration in which the antenna
device and the television tuner are housed in a metal
casing (Japanese Unexamined Patent Application Pub-
lication No. 2006-345238).
[0004] On the other hand, in a place where the intensity
of the electric field of the broadcast wave is weak, most
of the receiving apparatuses receive the terrestrial broad-
cast signals by installing outdoor antennas instead of in-
door antennas. Fig. 7 is a schematic diagram of a receiv-
ing apparatus for receiving terrestrial broadcast signals
by using an outdoor antenna. In the receiving apparatus
1, an antenna device 2a equipped with the amplifier 22
is installed outdoors. The antenna device 2a is connected
to the television tuner 3 through a cable 5a and is supplied
with the driving voltage from the booster power source 6.
[0005] However, in the known receiving apparatuses,
the installation positions of the antenna devices 2 and 2a
are different in accordance with the places in which the
intensity of the electric field of the broadcast wave is
strong and weak. Hence, when the intensity of the electric
field changes, it is necessary to change the installation
positions of the antenna devices 2 and 2 and thereby it

is also necessary to change the connections of the cable
which is the signal path, a power supply line 8 which
supplies the driving voltage, and the like. In this case, it
can be considered that the antenna devices 2 and 2a are
provided to both outdoor and indoor positions. However,
several cables and several power supply lines 8 are re-
quired in accordance with the number of the antennas.
This causes a problem in that the number of components
increases and simultaneously the configuration of the ap-
paratus becomes complicated.

SUMMARY

[0006] An advantage of some aspects of the invention
is to provide a broadcast wave receiving apparatus which
is able to receive a desired broadcast signal with a simple
apparatus configuration without greatly changing the ap-
paratus configuration even when the intensity of the elec-
tric field of the broadcast wave is changed.
[0007] According to an aspect of the invention, a
broadcast wave receiving apparatus includes: a first an-
tenna for receiving a broadcast signal; an amplifier for
amplifying the received broadcast signal; a tuner for re-
ceiving the input of the signal amplified by the amplifier;
a housing section having the first antenna, the amplifier,
and the tuner installed therein; and an outside antenna
terminal capable of being equipped with a second anten-
na. The broadcast signal received by the second antenna
is input to the amplifier when the outside antenna terminal
is equipped with the second antenna.
[0008] With such a configuration, the first antenna, the
amplifier, and the tuner are installed in the housing sec-
tion, and the outside antenna terminal, on which the sec-
ond antenna to be installed outside can be mounted, is
provided. Therefore, even in the places in which the in-
tensity of the electric field of the broadcast wave is strong
and weak, it is not necessary to greatly change the ap-
paratus configuration, and thus it is possible to receive
the desired broadcast signal by using a simple apparatus
configuration. Further, compared with the known receiv-
ing apparatuses, it is possible to reduce the number of
the components such as the LNAs installed in the anten-
na and the tuner and the cable interconnecting the an-
tenna and the tuner.
[0009] Further, in this aspect of the invention, when
the second antenna receives the broadcast signal, it is
preferred that the first antenna be controlled to prevent
a frequency signal unwanted by the tuner from entering
the tuner.
[0010] With such a configuration, when the second an-
tenna receives the broadcast signal, the first antenna is
controlled to prevent the unwanted frequency signal from
entering the tuner. Therefore, it is possible to reliably re-
ceive the desired broadcast signal from the second an-
tenna in the tuner.
[0011] Further, in this aspect of the invention, when
the first antenna receives the broadcast signal, it is pre-
ferred that the first antenna be tuned to the frequency of
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the received signal. In addition, when the second antenna
receives the broadcast signal, it is preferred that the first
antenna be tuned to the unwanted signal frequency.
[0012] With such a configuration, when the first anten-
na receives the broadcast signal, the first antenna is
tuned to the frequency of the received signal. Therefore,
it is possible to receive the broadcast signal in the desired
frequency band. On the other hand, when the second
antenna receives the broadcast signal, the first antenna
is tuned to the unwanted signal frequency of the second
antenna. Therefore, it is possible to receive the broadcast
signal in the desired frequency band through the second
antenna.
[0013] Further, in this aspect of the invention, it is pre-
ferred that the unwanted signal frequency be an image
frequency corresponding to the frequency of the received
signal. In this case, the image frequency which is a dis-
turbing frequency of the received signal is the unwanted
signal frequency. Therefore, it is possible to reliably re-
ceive the desired broadcast signal.
[0014] Further, in this aspect of the invention, it is pre-
ferred that the first antenna have a tuned circuit including
a variable capacitor and an inductor. In this case, the first
antenna having the tuner circuit functions as a tracking
filter. Therefore, it is not necessary to separately provide
the tracking filter in the tuner as in the known receiving
apparatus, and thus it is possible to reduce the number
of the components.
[0015] Further, in this aspect of the invention, when
the first antenna receives the broadcast signal, it is pre-
ferred that the second antenna be disconnected from the
amplifier.
[0016] With such a configuration, when the intensity of
the electric field of the broadcast wave is strong, it is
possible to receive the broadcast signal with the first an-
tenna by disconnecting the second antenna from the am-
plifier. In contrast, when the intensity of the electric field
is weak, it is possible to receive the broadcast signal with
the second antenna by connecting the second antenna
with the amplifier.
[0017] According to the aspects of the invention, it is
possible to receive the desired broadcast signal with a
simple apparatus configuration without greatly changing
the apparatus configuration even when the intensity of
the electric field of the broadcast wave is changed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a schematic diagram illustrating a television
signal receiving apparatus according to an embodi-
ment of the invention.

Fig. 2 is a schematic diagram illustrating the televi-
sion signal receiving apparatus according to the em-
bodiment of the invention.

Fig. 3 is a circuit configuration diagram of a general
tunable antenna.

Fig. 4 is a characteristic graph illustrating signal pass
characteristics in a television tuner.

Fig. 5 is a characteristic graph illustrating signal pass
characteristics in the television tuner.

Fig. 6 is a schematic diagram illustrating a known
television signal receiving apparatus.

Fig. 7 is a schematic diagram illustrating the known
television signal receiving apparatus.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0019] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
accompanying drawings. The broadcast wave receiving
apparatus according to the embodiment is a broadcast
wave receiving apparatus having an antenna installed
indoors. For example, the broadcast wave receiving ap-
paratus is used as a television signal receiving apparatus
for receiving a television signal for terrestrial broadcast.
Hereinafter, the television signal receiving apparatus will
be described as an example.
[0020] Figs. 1 and 2 are schematic diagrams illustrat-
ing a television signal receiving apparatus (hereinafter,
it is referred to as a "receiving apparatus") according to
the embodiment of the invention. Fig. 1 shows a config-
uration of the receiving apparatus when the intensity of
an electric field of a broadcast wave is weak. Fig. 2 shows
a configuration of the receiving apparatus when the in-
tensity of the electric field of the broadcast wave is strong.
As shown in Figs. 1 and 2, the receiving apparatus 10
includes a set-top box (STB) 11 and a power supply de-
vice 12 and a display device 13 which are connected to
the STB 11, and those are installed indoors.
[0021] The STB (housing section) 11 is formed as a
single casing. The casing includes an indoor antenna (a
first antenna) 21 which functions as an antenna installed
indoors, an LNA 22 which is connected to the antenna
21, and a television tuner 24 connected to the LNA 22
through a cable 23. In addition, the STB 11 is provided
with an input terminal 26 as an outside antenna terminal
on which an outdoor antenna (a second antenna) 25 in-
stalled outdoors can be mounted. The signal path L1 ex-
tending from the input terminal 26, on which the outdoor
antenna 25 is mounted, is connected to the midpoint P
between the antenna 21 and the LNA 22. Moreover, a
power terminal 27 is installed on the STB 11, and the
power supply device 12 is connected to the STB 11
through a power cable 28. A power source voltage is
supplied from the power supply device 12 to the LNA 22
and the television tuner 24 through a power supply line
L2.
[0022] The antenna 21 is formed as a tunable antenna
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which is able to change a tuning frequency. The antenna
21 receives the television signal and outputs the signal
to the LNA 22. The LNA 22 amplifies the television signal,
which is output from the antenna 21, to a predetermined
level, and outputs the amplified television signal to the
television tuner 24. Here, when the tunable antenna is
used as the indoor antenna, it is possible to improve gain,
compared with other antennas such as a passive anten-
na having the same size. As a result, this configuration
is preferable in that the size of the STB 11 is reduced.
[0023] In addition, the antenna 21 has a tuned circuit
including a variable capacitor and an inductor, and func-
tions as a tracking filter for removing a signal out of a
desired frequency band. Thereby, the tracking filter in
the tuner is not needed unlike the known receiving ap-
paratus, and thus it is possible to reduce the number of
components.
[0024] Fig. 3 is a circuit diagram of the general tunable
antenna 21. As shown in the drawing, the tunable anten-
na 21 includes an antenna element 221 and a matching
(tuned) circuit 222. The matching circuit 222 includes var-
actor diodes (variable capacitor) 223 and 224 and an LC
serial resonance circuit of a coil (an inductor) 225. An-
odes of the varactor diodes 223 and 224 are applied with
a tuning voltage (an antenna band control signal) for con-
trolling a resonance frequency from the television tuner
24 to be described later. Further, an output terminal of
the matching circuit 222 is connected in parallel to the
coil 226 for matching with the television tuner 24 at the
posterior end. Furthermore, both ends of the matching
circuit 222 are respectively connected to the antenna el-
ement 221 and the LNA 22 through DC-cut capacitors
227 and 228.
[0025] The television tuner 24 mainly includes a mixer
31, a local oscillator 32, and a demodulating section 33.
The mixer 31 mixes a local oscillating signal generated
by the local oscillator 32 with the amplified signal output
from the LNA 22, converts the signal into a baseband
frequency signal, and outputs the signal to the demodu-
lating section 33. The demodulating section 33 demod-
ulates the baseband frequency signal, which is output
from the mixer 31, and outputs the modulated video audio
signal to a display device 13.
[0026] Further, the television tuner 24 is able to control
the tuning frequency of the antenna 21 by sending an
antenna band control signal S to the indoor antenna 21.
In particular, when the outdoor antenna 25 receives the
broadcast signal, the television tuner 24 operates to pre-
vent the unwanted frequency signal in the television tuner
24 from entering the television tuner 24 by making the
indoor antenna 21 function as a tracking filter. For exam-
ple, when the indoor antenna 21 is used, the antenna 21
is tuned to the frequency of the received signal. On the
other hand, when the outdoor antenna 25 is used, the
antenna band control signal S is transmitted so that the
antenna 21 is tuned to an image frequency correspond-
ing to the frequency of the received signal. With such a
configuration, when the outdoor antenna 25 receives the

broadcast signal, the antenna 21 is tuned to the image
frequency. Therefore, the image frequency signal as a
disturbing signal flows in the antenna 21 and is attenu-
ated, thereby being prevented from entering the televi-
sion tuner 24.
[0027] Next, an operation of the signal receiving ap-
paratus 10 according to the embodiment will be de-
scribed.
[0028] In a place in which the intensity of the electric
field of the broadcast wave is weak, the outdoor antenna
is used in order to improve the level of signal reception
quality. Therefore, as shown in Fig. 1, the antenna 25 is
connected to the input terminal 26. The television signal
received by the antenna 25 is output to the LNA 22
through the signal path L1, amplified to a predetermined
level by the LNA 22, and then output to the television
tuner 24. At this time, since the antenna band control
signals for setting the tuning frequency to the image fre-
quency is input from the television tuner 24 to the indoor
antenna 21, the frequency of the antenna 21 is controlled
so that the impedance of the antenna 21 is lowered. Ac-
cordingly, the image frequency signal, which is included
in the received signal of the antenna 25, is output to the
antenna 21 through the signal path L1, and only the de-
sired signal is output to the LNA 22. In contrast, in a place
in which the intensity of the electric field of the broadcast
wave is strong, it is possible to maintain the level of the
signal reception quality. Therefore, as shown in Fig. 2,
the outdoor antenna 25 is disconnected from the LNA
22. Then, the television signal received by the indoor
antenna 21 is output to the LNA 22, amplified to a pre-
determined level, and output to the television tuner 24.
Here, in order to disconnect the outdoor antenna 25 from
the LNA 22, the outdoor antenna 25 may be separated
from the input terminal 26, and a switch portion for switch-
ing the connection state and the non connection state of
the antenna 25 may be provided at the midpoint P.
[0029] Figs. 4 and 5 are characteristic graphs illustrat-
ing signal pass characteristics in the television tuner 24
when the outdoor antenna 25 receives the signal. Fig. 4
shows the pass characteristics when the reception chan-
nel frequency is 473 MHz. Fig. 5 shows the pass char-
acteristics when the reception channel frequency is 580
MHz. In both drawings, the solid lines (W1, W3) represent
the pass characteristics of the television tuner 24, and
the dashed lines (W2, W4) represent reflection charac-
teristics as viewed from the television tuner 24. As can
be seen from the solid line W1 in Fig. 4, loss is minimized
at the reception channel frequency of 473 MHz, and a
trap is formed at the image frequency, thereby removing
the image frequency. Likewise, in the solid line W3 shown
in Fig. 5, loss is minimized at the reception channel fre-
quency of 580 MHz, and a trap is formed at the image
frequency, thereby removing the image frequency.
[0030] As described above, according to the embodi-
ment, the indoor antenna 21, the LNA 22, and the tele-
vision tuner 24 are installed in the STB (the housing sec-
tion) 11, and the input terminal 26, on which the outdoor
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antenna 25 to be installed outside can be mounted, is
also installed thereon. Therefore, even in the places in
which the intensity of the electric field of the broadcast
wave is strong and weak, it is not necessary to greatly
change the apparatus configuration, and thus it is possi-
ble to receive the desired broadcast signal by using a
simple apparatus configuration. In particular, when the
intensity of the electric field of the broadcast wave is
weak, the broadcast signal can be received by the out-
door antenna 25. In this case, the antenna 21 functions
as a tracking filter by being tuned to the image frequency
of the frequency received by the antenna 21. Therefore,
it is possible to reliably receive only the desired broadcast
signal by cutting the input of the image frequency signal
to the television tuner 24. Further, compared with the
known receiving apparatuses, it is possible to reduce the
number of components such as the LNAs 22 installed in
the antennas 21 and 25 and the television tuner 24 and
the cable 23 interconnecting the antennas 21 and 25 and
the television tuner 24.
[0031] Further, the invention is not limited to the em-
bodiment, and may be modified in various forms. In the
embodiment, dimensions and shapes shown in the ac-
companying drawings are not limited to this embodiment,
and may be appropriately modified in the range in which
the advantage of the invention is exhibited. In addition,
various modifications and variations may be made with-
out departing from the technical scope of the invention.
[0032] The embodiments of the invention can be ap-
plied to the broadcast wave receiving apparatuses for
receiving the broadcast signal such as a television broad-
cast signal.
[0033] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims of the equivalents
thereof.

Claims

1. A broadcast wave receiving apparatus (10) compris-
ing:

a first antenna (21) for receiving a broadcast sig-
nal;
an amplifier (22) for amplifying the received
broadcast signal;
a tuner (24) for receiving input of the signal am-
plified by the amplifier (22);
a housing section (11) having the first antenna
(21), the amplifier (22), and the tuner (24) in-
stalled therein; and
an outside antenna terminal (26) capable of be-
ing equipped with a second antenna (25) to be
installed outside,

wherein the broadcast signal received by the second
antenna (25) is input to the amplifier (22) when the
outside antenna terminal (26) is equipped with the
second antenna (25).

2. The broadcast wave receiving apparatus (10) ac-
cording to claim 1, wherein when the second antenna
(25) receives the broadcast signal, the first antenna
(21) is controlled to prevent a frequency signal un-
wanted in the tuner (24) from entering the tuner (24).

3. The broadcast wave receiving apparatus (10) ac-
cording to claim 2,
wherein when the first antenna (21) receives the
broadcast signal, the first antenna (21) is tuned to a
frequency of the received signal, and
wherein when the second antenna (25) receives the
broadcast signal, the first antenna (21) is tuned to
the unwanted signal frequency.

4. The broadcast wave receiving apparatus (10) ac-
cording to claim 2 or 3, wherein the unwanted signal
frequency is an image frequency corresponding to
a frequency of the received signal.

5. The broadcast wave receiving apparatus (10) ac-
cording to any one of claims 1 to 4, wherein the first
antenna (21) has a tuned circuit including a variable
capacitor and an inductor.

6. The broadcast wave receiving apparatus (10) ac-
cording to any one of claims 1 to 5, wherein when
the first antenna (21) receives the broadcast signal,
the second antenna (25) is disconnected from the
amplifier (22).
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