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(54) Receiving Apparatus

(57) A disclosed receiving apparatus includes a re-
ceiving circuit configured to receive signals of a first fre-
guency band and signals of a second frequency band; a
filter (111) configured to allow the signals of the first fre-

quency band to pass through the filter and be supplied
to the receiving circuit, and to attenuate the signals of
the second frequency band; and a switch unit (112) pro-
vided in parallel with the filter (111) and configured to
switch its status based on a control signal.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to re-
ceiving apparatuses, and more particularly to a receiving
apparatus with a receiving circuit for receiving signals of
a first frequency band and signals of a second frequency
band.

2. Description of the Related Art

[0002] In recent years and continuing, digital audio
broadcasting (DAB) has been proposed and put into
practice as radio broadcasting, due to requirements for
higher sound quality. When DAB is practically used, it
competes with existing broadcast waves such as those
of FM (frequency modulation) broadcasting. For this rea-
son, a high-frequency IC installed in a digital audio broad-
cast receiving apparatus is configured to receive not only
DAB but also FM broadcasting. In such a high-frequency
IC, in order to reduce the number of chip terminals, a
signal terminal is shared by Band 3 and FM broadcasting,
as they have similar receiving frequency bands.

[0003] FIG. 4is a block diagram of a conventional dig-
ital audio broadcast receiving apparatus.

[0004] A digital audio broadcast receiving apparatus
10includes capacitors C11, C12, a high-frequency circuit
11, and a demodulator circuit 12.

[0005] High-frequency signals are supplied from an
antennato an antennaterminal Tant. The high-frequency
signals supplied to the antenna terminal Tant are sup-
plied to a Band 3/FM input terminal Tinl of the high-fre-
guency circuit 11 via the capacitor C11 and to an L-band
input terminal Tin2 of the high-frequency circuit 11 via
the capacitor C12.

[0006] The high-frequency circuit 11 primarily includes
one semiconductor chip. The high-frequency circuit 11
extracts from the demodulator circuit 12 high-frequency
signals corresponding to channel select signals, and sup-
plies the extracted high-frequency signals to the demod-
ulator circuit 12. The demodulator circuit 12 demodulates
the high-frequency signals received from the high-fre-
guency circuit 11 and supplies them to an external circuit.
[0007] However, the frequency band (174 MHz
through 242 MHz) of Band 3 includes a higher harmonic
wave (216 MHz) that is two times as high as a receivable
frequency band of FM broadcast (108 MHz).
Accordingly, in an area where the strength for Band 3 is
generally low and the strength for FM broadcast of 108
MHz is generally high, a higher harmonic wave (216 MHz)
thatis two times as high as the receivable frequency band
of FM broadcast is superimposed onto Band 3 as noise.
This noise obstructs the reception of Band 3.

[0008] Generally, in order to eliminate the impact of
noise, a plurality of band-pass filters are provided. Each

10

15

20

25

30

35

40

45

50

55

band-pass filter extracts signals of the desired frequency
band (see Patent Documents 1, 2).

[0009] Patent Document 1: Japanese Laid-Open Util-
ity Model Application No. H5-48440

[0010] Patent Document 2: Published Japanese
Translation of PCT International Publication (for Patent
Application) No. 2004-502375

[0011] However, if only the frequency band of Band 3
is allowed to pass through a band-pass filter, FM broad-
cast cannot be received. Furthermore, if a filter is provid-
ed for each of the frequency bands to be received, the
circuit configuration becomes complex and the cost in-
creases.

SUMMARY OF THE INVENTION

[0012] The present invention provides a receiving ap-
paratus in which one or more of the above-described
disadvantages are eliminated.

[0013] A preferred embodiment of the present inven-
tion provides a receiving apparatus in which higher har-
monic waves can be reduced.

[0014] An embodiment of the present invention pro-
vides a receiving apparatus including a receiving circuit
configured to receive signals of a first frequency band
and signals of a second frequency band; a filter (111)
configured to allow the signals of the first frequency band
to pass through the filter and be supplied to the receiving
circuit, and to attenuate the signals of the second fre-
quency band; and a switch unit (112) provided in parallel
with the filter (111) and configured to allow the signals to
pass through or prevent the signals from passing through
based on a control signal.

[0015] According to one embodiment of the present
invention, a receiving apparatus includes a receiving cir-
cuit configured to receive signals of afirst frequency band
and signals of a second frequency band; a filter (111)
configured to allow the signals of the first frequency band
to pass through the filter and be supplied to the receiving
circuit, and to attenuate the signals of the second fre-
quency band; and a switch unit (112) provided in parallel
with the filter (111) and configured to allow the signals to
pass through or prevent the signals from passing through
based on a control signal. Therefore, when the switch
unit (112) switches on based on the control signal, signals
of both the firstand second frequency bands are supplied
to the receiving circuit. When the switch unit (112) switch-
es off based on the control signal, signals of only the first
frequency band that have passed through the filter (111)
are supplied to the receiving circuit. Hence, it is possible
to reduce the intrusion of higher harmonic waves.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Other objects, features and advantages of the
present invention will become more apparent from the
following detailed description when read in conjunction
with the accompanying drawings, in which:
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FIG. 1 is a block diagram of a receiving apparatus
according to an embodiment of the present inven-
tion;

FIG. 2 is a flowchart of a process performed by a
demodulator circuit of the receiving apparatus
shown in FIG. 1;

FIG. 3 is a chart for describing an operation accord-
ing to an embodiment of the present invention; and
FIG. 4 is a block diagram of a conventional digital
audio broadcast receiving apparatus.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] A description is given, with reference to the ac-
companying drawings, of an embodiment of the present
invention.

[0018] FIG. 1 is a block diagram of a receiving appa-
ratus according to an embodiment of the present inven-
tion.

[0019] Areceiving apparatus 100 according to an em-
bodiment of the present invention is for receiving DAB,
and includes capacitors C11, C12, a filter circuit (band-
pass filter) 111, a switch circuit 112, a high-frequency
circuit 11, and a demodulator circuit 113.

[0020] Inthe receiving apparatus 100, an antenna ter-
minal Tant receives signals from an antenna. The anten-
naterminal Tantis connected to the band-pass filter 111
via the capacitor C11 and also to an L-band input terminal
Tin2 of the high-frequency circuit 11 via the capacitor
C12. The capacitors C11, C12 remove direct-current
components from signals received from the antenna ter-
minal Tant.

[0021] The frequency band of the band-pass filter 111
is specified so that signals of frequency bands of DAB
and Band 3 can pass through the band-pass filter 111.
Signals that have passed through the band-pass filter
111 are supplied to a Band 3/FM signal input terminal
Tinl of the high-frequency circuit 11. The switch circuit
112 is connected in parallel with the high-frequency cir-
cuit 11.

[0022] The switch circuit 112 includes a PIN (positive-
intrinsic-negative) diode D11, resistances R11, R12, and
acoil L11.

[0023] The PIN diode D11 is connected in parallel with
the band-passfilter 111. The anode of the PIN diode D11
is connected to the connection point of the capacitor C11
and the band-pass filter 111 and the cathode of the PIN
diode D11 is connected to the Band 3/FM signal input
terminal Tin1 of the high-frequency circuit 11.

[0024] ThePINdiode D11iscaused to switchits status
when a bias voltage is applied between the anode and
the cathode of the PIN diode D11 by the resistances R11,
R12 and the coil L11.

[0025] The resistance R11 has one end connected to
the anode of the PIN diode D11 and the other end con-
nected to a control terminal Tcnt2. The resistance R12
has one end connected to the cathode of the PIN diode
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D11 and the other end connected to one end of the coil
L11. The other end of the coil L11 is grounded.

[0026] A direct-current voltage is applied from the de-
modulator circuit 113 to the control terminal Tcnt2 of the
switch circuit 112. When a direct-current voltage is ap-
plied to the control terminal Tcnt2, the PIN diode D11
switches on.

[0027] The resistances R11, R12 control the forward
current of the PIN diode D11 to prevent unnecessary
currents from flowing to the PIN diode D11. The coil L11
prevents signal components from flowing from the an-
tenna terminal Tant to ground.

[0028] The control terminal Tcnt2 of the switch circuit
112 is connected to the control terminal Tcnt3 of the de-
modulator circuit 113. Channel select information is sup-
plied from an external circuit to a control terminal Tcntl
of the demodulator circuit 113. Based on the channel
select information supplied to the control terminal Tcntl,
the demodulator circuit 113 controls the high-frequency
circuit 11 so that signals of frequencies corresponding to
the channel select information are supplied to the de-
modulator circuit 113.

[0029] The demodulator circuit 113 controls the high-
frequency circuit 11 according to the channel select in-
formation received from the external circuit, and extracts,
from the high-frequency circuit 11, high-frequency sig-
nals corresponding to channel select information. The
demodulator circuit 113 demodulates the high-frequency
signals supplied from the high-frequency circuit 11, and
supplies them to the external circuit.

[0030] FIG. 2is aflowchart of a process performed by
the demodulator circuit 113.

[0031] Instep S1-1, when the demodulator circuit 113
receives, from an external circuit, an instruction to receive
signals from an FM broadcasting station; in step S1-2
the demodulator circuit 113 turns control signals into
high-level signals, which control signals are to be sup-
plied from the control terminal Tcnt3 to the control termi-
nal Tcnt2 of the switch circuit 112. When the control sig-
nals supplied to the control terminal Tcnt2 become high-
level, the PIN diode D11 of the switch circuit 112 is turned
on. When the PIN diode D11 isturned on, high-frequency
signals are supplied from the antenna terminal Tant via
the PIN diode D11 to the Band 3/FM signal input terminal
Tinl of the high-frequency circuit 11. Accordingly, FM
signals can be supplied to the high-frequency circuit 11
without reducing the FM signals with the filter circuit 111.
From among high-frequency signals supplied to the Band
3/FM signal input terminal Tinl through the PIN diode
D11, the high-frequency circuit 11 selects high-frequency
signals of the frequency corresponding to the channel
select information from the demodulator circuit 113, and
supplies them to the demodulator circuit 113. The de-
modulator circuit 113 demodulates the high-frequency
signals received from the high-frequency circuit 11 to ob-
tain FM signals corresponding to the channel select in-
formation.

[0032] Instep S1-1, when the demodulator circuit 113
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receives, from an external circuit, an instructionto receive
digital audio broadcasting of Band 3, in step S1-3, the
demodulator circuit 113 turns control signals into low-
level signals, which control signals are to be supplied
from the control terminal Tcnt3 to the control terminal
Tcnt2 of the switch circuit 112. When the control signals
supplied to the control terminal Tcnt2 become low-level,
the PIN diode D11 of the switch circuit 112 is turned off.
When the PIN diode D11 is turned off, high-frequency
signals are supplied from the antenna terminal Tant to
the filter circuit 111. Among the high-frequency signals
from the antenna terminal Tant, signals of the frequency
band of Band 3 are selectively allowed to pass through
the band-pass filter 111, and are supplied to the demod-
ulator circuit 113. Hence, only signals of the frequency
band of Band 3 are supplied via the Band 3/FM signal
input terminal Tinl to the demodulator circuit 113. That
is, higher harmonic wave components of FM signals are
removed from the high-frequency signals before the sig-
nals are supplied.

[0033] Accordingly, higher harmonic wave noise is
prevented from being superimposed on Band 3 signals,
and therefore, Band 3 signals can be reliably demodu-
lated.

[0034] FIG. 3is achart for describing an operation ac-
cording to an embodiment of the present invention.
[0035] For example, the frequency band of Band 3 is
174 MHz through 242 MHz. Meanwhile, the frequency
band of FM broadcasting is 108 MHz. A higher harmonic
wave that is two times 108 MHz is 216 MHz, as indicated
by a dashed line shown in FIG. 3.

[0036] ThefrequencybandofBand 3iswithin174 MHz
through 242 MHz, and therefore, if the frequency band
108 MHz of FM broadcasting is included, reception of
Band 3 is obstructed by higher harmonic noise of FM
broadcasting. In the present embodiment, when receiv-
ing Band 3, the switch circuit 112 is turned off so that
signals from the antenna terminal Tant are supplied to
the Band 3/FM signal input terminal Tinl of the high-
frequency circuit 11 through the band-pass filter 111.
Hence, the higher harmonic wave that is two times the
FM broadcast wave 108 MHz is not superimposed to the
Band 3 signals as noise. Consequently, Band 3 signals
can be demodulated without receiving the impact of
noise.

[0037] According to one embodiment of the present
invention, a receiving apparatus includes a receiving cir-
cuit configured to receive signals of a first frequency band
and signals of a second frequency band; a filter (111)
configured to allow the signals of the first frequency band
to pass through the filter and be supplied to the receiving
circuit, and to attenuate the signals of the second fre-
quency band; and a switch unit provided in parallel with
the filter and configured to switch its status based on a
control signal.

[0038] Additionally, in the receiving apparatus, the
switch unit (112) includes a diode (D11) whose anode is
connected to an input end of the filter (111) and whose
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cathode is connected to an output end of the filter (111);
and a bias circuit (R11, R12, L11) configured to apply a
bias voltage to the diode (D11) based on the control sig-
nal.

[0039] Additionally, in the receiving apparatus, the di-
ode (D11) includes a positive-intrinsic-negative diode.
[0040] Additionally, inthe receiving apparatus, the bias
circuit (R11, R12, L11) includes a first resistance (R11)
including one end configured to receive the control signal
and another end connected to the anode of the diode
(D11); a second resistance (R12) comprising one end
connected to the cathode of the diode (D11); and an al-
ternating-current prevention coil (L11) comprising one
end connected to another end of the second resistance
(R12), and another end grounded.

[0041] Additionally, inthe receiving apparatus, the first
frequency band is used for digital audio broadcasting;
and the second frequency band is used for frequency
modulation broadcasting.

[0042] These reference numerals are indicated merely
as references; the scope of the present invention is not
limited thereto.

[0043] The present invention is not limited to the spe-
cifically disclosed embodiment, and variations and mod-
ifications may be made without departing from the scope
of the present invention.

[0044] The present application is based on Japanese
Priority Patent Application No. 2006-230926, filed on Au-
gust 28, 2006, the entire contents of which are hereby
incorporated by reference.

Claims
1. Areceiving apparatus comprising:

a receiving circuit configured to receive signals
of afirst frequency band and signals of a second
frequency band;

a filter configured to allow the signals of the first
frequency band to pass through the filter and be
supplied to the receiving circuit, and to attenuate
the signals of the second frequency band; and
a switch unit provided in parallel with the filter
and configured to switch its status based on a
control signal.

2. Thereceivingapparatus accordingtoclaim 1, where-
in the switch unit comprises:

a diode whose anode is connected to an input
end of the filter and whose cathode is connected
to an output end of the filter; and

a bias circuit configured to apply a bias voltage
to the diode based on the control signal.

3. Thereceivingapparatus accordingto claim 2, where-
in:
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the diode comprises a positive-intrinsic-nega-
tive diode.

4. Thereceiving apparatus accordingto claim 2, where-
in the bias circuit comprises: 5

afirstresistance comprising one end configured

to receive the control signal and another end

connected to the anode of the diode;

a second resistance comprising one end con- 10

nected to the cathode of the diode; and

an alternating-current prevention coil compris-

ing one end connected to another end of the

second resistance, and another end grounded.

15
5. Thereceivingapparatus accordingto claim 1, where-
in:

the first frequency band is used for digital audio
broadcasting; and 20
the second frequency bandis used for frequency
modulation broadcasting.
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