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(54) Amplification apparatus

(57) An amplification apparatus comprises: an am-
plifier circuit (4) that amplifies an input audio signal and
outputs an output audio signal; a first signal level deter-
mining unit that determines whether or not a signal level
of the output audio signal outputted from the amplifier
circuit (4) is lower than a silence determination reference

value; and a power-supply control unit (7) that shifts the
amplification apparatus from a power-on state to a pow-
er-off state, when the first signal level determining unit
determines that the signal level of the output audio signal
outputted from the amplifier circuit (4) is lower than the
silence determination reference value.
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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to an amplifica-
tion apparatus that reduces power consumption during
silence.

2. DESCRIPTION OF THE RELATED ART

[0002] In Japanese Patent Application Laid-Open No.
7-226633, there is described a technique of detecting an
output signal of an amplifier and driving a fan to cool the
amplifier when the output signal of the amplifier is high,
thereby protecting the amplifier. In Japanese Patent Ap-
plication Laid-Open No. 2008-118825, there is described
a technique of detecting an output signal of an amplifier
and switching a power-supply voltage supplied to the am-
plifier from a high voltage to a low voltage to protect the
amplifier, when the output signal of the amplifier is high.
[0003] Moreover, in Japanese Patent Application Laid-
Open No. 8-242124, there is described a technique of
putting a power-supply voltage supplied to the amplifier
into an off state when an audio signal inputted to am
amplifier is lower than a reference voltage, thereby re-
ducing power consumption during silence. According to
this technique, a detection circuit that detects the pres-
ence or absence of the audio signal inputted to the am-
plifier needs to be provided between an audio input ter-
minal and the amplifier, which disadvantageously in-
creases a circuit size, thereby increasing a cost. In the
case of an AV amplifier including a plurality of audio input
terminals, a detection circuit that detects the presence
or absence of the audio signal for each of the plurality of
audio input terminals needs to be provided, which further
increases the circuit size, thereby further increasing the
cost.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
an amplification apparatus capable of reducing power
consumption when the amplification apparatus is not
used without providing a detection circuit that detects the
presence or absence of an input audio signal between
an audio input terminal and an amplifier circuit.
[0005] An amplification apparatus according to the
present invention comprises; an amplifier circuit that am-
plifies an input audio signal and outputs an output audio
signal; a first signal level determining unit that determines
whether or not a signal level of the output audio signal
outputted from the amplifier circuit is lower than a silence
determination reference value; and a power-supply con-
trol unit that shifts the amplification apparatus from a pow-
er-on state to a power-off state, when the first signal level
determining unit determines (i.e. in response to the first

signal level determining unit determining) that the signal
level of the output audio signal outputted from the ampli-
fier circuit is lower than the silence determination refer-
ence value.
[0006] Since whether or not the amplification appara-
tus is in a silent state is determined by detecting the signal
level of the output audio signal of the amplifier circuit, the
detection circuit that detects the presence or absence of
the input audio signal between the audio input terminal
and the amplifier circuit does not need to be provided.
Accordingly, since even when the amplification appara-
tus includes the plurality of audio input terminals, the de-
tection circuit does not need to be provided for each of
the audio input terminals, a circuit size can be made
smaller, thereby reducing a cost.
[0007] In a preferred embodiment of the present inven-
tion, the first signal level determining unit determines
whether or not a state where the signal level of the output
audio signal outputted from the amplifier circuit is lower
than the silence determination reference value has lasted
in a predetermined time period or more, and when it is
determined that the state where the signal level of the
output audio signal outputted from the amplifier circuit is
lower than the silence determination reference value has
lasted in the predetermined time period or more, the pow-
er-supply control unit shifts the amplification apparatus
from the power-on state to the power-off state.
[0008] In a preferred embodiment of the present inven-
tion, the amplification apparatus further comprises: a sec-
ond signal level determining unit that determines whether
or not the signal level of the output audio signal outputted
from the amplifier circuit is an amplifier protection refer-
ence value or higher; and an amplifier protecting unit that
executes processing for protecting the amplifier circuit,
when it is determined that the signal level of the output
audio signal outputted from the amplifier circuit is the
amplifier protection reference value or higher.
[0009] In this case, a signal level detecting unit for the
amplifier protecting unit and a signal level detecting unit
for the power-supply control unit are shared. Accordingly,
when the amplifier protecting unit is provided, the signal
level detecting unit for the power supply control unit does
not need to be provided separately, which can make the
circuit size smaller, thereby reducing the cost.
[0010] In a preferred embodiment of the present inven-
tion, the amplification apparatus further comprises: a vol-
ume adjusting unit that adjusts a signal level of the input
audio signal in accordance with a set volume value to
supply to the amplifier circuit; a volume value setting unit
that sets the volume value of the volume adjusting unit
in accordance with a user operation; a silence determi-
nation reference value managing unit that manages the
volume value and the silence determination reference
value in advance while associating them with each other;
and a silence determination reference value deciding unit
that reads the silence determination reference value cor-
responding to the volume value set by the volume value
setting unit from the silence determination reference val-
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ue managing unit to decide as the silence determination
reference value.
[0011] In a preferred embodiment of the present inven-
tion, the silence determination reference value managing
unit manages the volume value and the silence determi-
nation reference value while associating them with each
other so that as the volume value becomes larger, the
silence determination reference value becomes larger.
[0012] Since even when the volume value is set large,
and the signal level of the noise signal is amplified to be
high, the silence determination reference value is set
large as well, the noise signal is prevented from becoming
the silence determination reference value or higher in the
silent state. As a result, the silent state can be determined
precisely. Moreover, since when the volume value is set
small, the silence determination reference value is also
set small, erroneous determination of the silence when
the signal level of the audio signal is low can be prevent-
ed.
[0013] In a preferred embodiment of the present inven-
tion, the input audio signal includes input audio signals
of a plurality of channels, the first signal level determining
unit determines whether or not a signal level of a synthe-
sized signal of output audio signals of the plurality of
channels outputted from the amplifier circuit is lower than
the silence determination reference value, and when it
is determined that the signal level of the synthesized sig-
nal of the output audio signals of the plurality of channels
outputted from the amplifier circuit is lower than the si-
lence determination reference value, the power-supply
control unit shifts the amplification apparatus from the
power-on state to the power-off state.
[0014] In this case, the signal level detecting unit does
not need to be provided for each of the channels, which
can make the circuit size smaller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a block diagram showing an AV amplifier 1
according to a preferred embodiment of the present
invention.
Fig. 2 is a functional block diagram showing a micro-
computer 7 of the AV amplifier 1.
Fig. 3 is a flowchart showing processing of an auto
power-off processing unit 7c.
Fig. 4 is a block diagram showing an AV amplifier 21
according to a preferred embodiment of the present
invention.
Fig. 5 is a functional block diagram showing the mi-
crocomputer 7 of the AV amplifier 21.
Fig. 6 is a diagram showing a silence determination
reference value table.
Fig. 7 is a flowchart showing processing of the auto
power-off processing unit 7c.
Fig. 8 is a block diagram showing an AV amplifier 31
according to a preferred embodiment of the present

invention.
Fig. 9 is a block diagram showing an AV amplifier 41
according to a preferred embodiment of the present
invention.
Fig. 10 is a circuit diagram showing a half-wave rec-
tifying and integrating circuit.
Fig. 11 is a flowchart showing processing of the auto
power-off processing unit 7c.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] While hereinafter, preferred embodiments of
the present invention are specifically described with ref-
erence to the drawings, the present invention is not lim-
ited to these embodiments. Fig. 1 is a block diagram
showing an AV amplifier 1 according to a preferred em-
bodiment of the present invention. The AV amplifier 1
includes an audio input terminal 2, a volume adjustment
circuit 3, a power amplifier circuit 4, a speaker terminal
5, a half-wave rectifying and integrating circuit 6, a mi-
crocomputer 7, an amplifier power-supply circuit 8, a fan
9, a fan driving circuit 10, and a power-supply circuit 11.
[0017] To the audio input terminal 2, a CD player or
the like can be connected, and an audio signal is inputted
from the CD player, so that the inputted audio signal is
supplied to the volume adjustment circuit 3. In fact, the
AV amplifier 1 may include a plurality of audio input ter-
minals 2 and a selector circuit, and the audio signal se-
lected by the selector circuit and inputted to the audio
input terminal 2 may be supplied to the volume adjust-
ment circuit 3. The volume adjustment circuit 3 adjusts
a volume value of the audio signal supplied from the audio
input terminal 2 to supply to the power amplifier circuit 4.
The power amplifier circuit 4 amplifies the audio signal
from the volume adjustment circuit 3 to supply the audio
signal to a speaker connected to outside through the
speaker terminal 5.
[0018] The half-wave rectifying and integrating circuit
6, the microcomputer 7, the amplifier power-supply circuit
8, the fan 9 and the fan driving circuit 10 make up an
amplifier protecting circuit. The amplifier protecting circuit
prevents a signal level (an amplitude value) of the output
audio signal from the power amplifier circuit 4 from be-
coming extremely high, thereby damaging the power am-
plifier circuit 4 (particularly, an IC, a transistor and the
like) due to heat, overvoltage, overcurrent or the like.
[0019] The half-wave rectifying and integrating circuit
6 is supplied with the output audio signal from the power
amplifier circuit 4, and converts the output audio signal
from the power amplifier 4 whose signal level wildly varies
to an audio signal whose signal level varies smoothly so
that it can be detected by the microcomputer 7, and sup-
plies the resultant to an AD port of the microcomputer 7.
That is, the half-wave rectifying and integrating circuit 6
functions as a low-pass filter as well.
[0020] The microcomputer 7 AD(analog-digital con-
verter)converts the audio signal supplied to the AD port

3 4 



EP 2 346 164 A2

4

5

10

15

20

25

30

35

40

45

50

55

from the half-wave rectifying and integrating circuit 6 to
generate a digital value of the audio signal. Fig. 2 is a
functional block diagram of the microcomputer 7. The
microcomputer 7 includes a peak detection processing
unit 7a, an amplifier protection processing unit 7b, and
an auto power-off processing unit 7c as functions thereof.
[0021] The peak detection processing unit 7a finds a
peak value of the digital value of the audio signal in a
predetermined time period (e.g., 5 seconds). That is, to
the peak detection processing unit 7a is inputted the dig-
ital value of the audio signal at a time interval (e.g., 10
milliseconds) sufficiently shorter than the above-de-
scribed predetermined time period (e.g., 5 seconds)((1)
in Figs. 1, 2) to be compared with the current peak value.
If the digital value is larger than the current peak value,
the peak value is updated to the digital value of the audio
signal inputted this time. If the digital value is smaller than
the current peak value, the peak value is not updated.
[0022] The amplifier protection processing unit 7b
monitors the peak value found by the peak detection
processing unit 7a, and when a state where the peak
value is a first reference value or larger lasts for a pre-
determined time period or more (or as soon as the peak
value becomes the first reference value or larger), the
amplifier protection processing unit 7b supplies the am-
plifier power-supply circuit 8 with an instruction to shut
off a power-supply voltage supplied to the power amplifier
4 or an instruction to switch the power-supply voltage
supplied to the power amplifier 4 from a high voltage to
a low voltage ((2) in Figs. 1, 2).
[0023] Moreover, when a state where the peak value
is a second reference value (which may be the same as,
or different from the first reference value) or larger lasts
for a predetermined time period or more (or as soon as
the peak value becomes the second reference value or
larger), the amplifier protection processing unit 7b sup-
plies the fan driving circuit 10 with an instruction to switch
the fan 9 from a stopped state to a driven state or an
instruction to change a rotating speed of the fan 9 from
a low speed to a high speed ((3) in Figs. 1, 2).
[0024] The amplifier power-supply circuit 8, in accord-
ance with the instruction (2) from the microcomputer 7,
switches a state where the power-supply voltage is sup-
plied to the power amplifier circuit 4 to a state where the
power-supply voltage is not supplied to the power ampli-
fier circuit 4. Alternatively, the amplifier power-supply cir-
cuit 8, in accordance with the instruction (2) from the mi-
crocomputer 7, switches the power-supply voltage sup-
plied to the power amplifier circuit 4 from a high voltage
to a low voltage. That is, when the state where a signal
level of the output audio signal from the power amplifier
circuit 4 is high lasts for the predetermined time period
or more, and as a result, the digital value of the audio
signal from the half-wave rectifying and integrating circuit
6 is the first reference value or larger lasts for the prede-
termined time period and more, the amplifier power-sup-
ply circuit 8 stops the supply of the power-supply voltage
to the power amplifier circuit 4. Alternatively, the power-

supply voltage supplied to the power amplifier circuit 4
is switched to the low voltage to prevent damage of the
power amplifier circuit 4.
[0025] The fan driving circuit 10 switches the fan 9 from
the stopped state to the driven state in accordance with
the instruction (3) from the microcomputer 7. Alternative-
ly, the fan driving circuit 10 causes the rotating speed of
the fan 9 to be switched from the low speed to the high
speed in accordance with the instruction (3) from the mi-
crocomputer 7.
[0026] That is, when the state where the signal level
of the output audio signal from the power amplifier circuit
4 is high lasts for the predetermined time period or more,
and as a result, the state where the digital value of the
audio signal from the half-wave rectifying and integrating
circuit 6 is the second reference value or larger lasts for
the predetermined time period or more, the fan driving
circuit 10 switches the fan 9 from the stopped state to
the driven state, or switches the rotating speed of the fan
9 from the low speed to the high speed to prevent the
damage of the power amplifier circuit 4.
[0027] As the amplifier protecting circuit, only one of
the amplifier power-supply circuit 8, and the fan 9 and
the fan driving circuit 10 may be provided.
[0028] The half-wave rectifying and integrating circuit
6, the microcomputer 7 and the power-supply circuit 11
make up an auto power-off circuit. The auto power-off
circuit automatically shifts a power-supply state of the AV
amplifier 1 from a power-on state to a power-off state
when a silent state (a state where the audio signal is not
inputted to the audio input terminal 2) lasts for a prede-
termined time or more. Thereby, even when a user for-
gets to power-off, the silence when the AV amplifier 1 is
not in use is determined, by which the power consumption
can be reduced to save electricity. While the power-off
state is not particularly limited, in this example, it is a
standby state where the power-supply voltage is supplied
only to the microcomputer 7 and peripheral circuits there-
of without being supplied to the other circuits (the power-
off state may be a complete power-off state where the
power-supply voltage to the microcomputer 7 is also
stopped, a sleep state or a hibernation state).
[0029] The auto power-off circuit detects the signal lev-
el of the output audio signal from the power amplifier
circuit 4, and when a state where the output audio signal
from the power amplifier circuit 4 is lower than the silence
determination reference value lasts for the predeter-
mined time period or more, the auto power-off circuit de-
termines that the AV amplifier 1 is in the silent state and
shifts the AV amplifier 1 from the power-on state to the
standby state. Herein, the microcomputer 7 serves as a
first signal level determining unit that determines whether
or not a signal level of the output audio signal outputted
from the amplifier circuit is lower than a silence determi-
nation reference value. Furthermore, the amplifier pow-
er-supply circuit 8 serves as a power-supply control unit
that shifts the amplification apparatus from a power-on
state to a power-off state, when it is determined that the
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signal level of the output audio signal outputted from the
amplifier circuit is lower than the silence determination
reference value. In the case where a detection circuit that
detects the signal level of the audio signal is provided
between the audio input terminal 2 and the power ampli-
fier circuit 4 (particularly, the volume adjustment circuit
3), the detection circuit needs to be provided for each of
the audio input terminals, when the AV amplifier 1 in-
cludes the plurality of audio input terminals 2. In the
present example, however, since the detection circuit is
provided on the output side of the power amplifier circuit
4, one detection circuit suffices, and the detection circuit
does not need to be provided for each of the audio input
terminals, which can make the circuit size smaller.
[0030] The auto power-off circuit shares the detection
circuit that detects the signal level of the output audio
signal from the power amplifier circuit 4 (the half-wave
rectifying and integrating circuit 6 and the peak detection
processing unit 7a) with the amplifier protecting circuit.
Accordingly, in the case where the amplifier protecting
circuit is included, the detection circuit that detects the
signal level of the audio signal does not need to be pro-
vided separately for the auto power-off circuit, which can
make the circuit size smaller. A reason why the detection
circuit that detects the signal level of the audio signal can
be shared between the amplifier protecting circuit and
the auto power-off circuit is that the auto power-off circuit
does not detect the signal level of the auto signal inputted
to the power amplifier circuit 4 but detects the signal level
of the output audio signal outputted from the power am-
plifier circuit 4.
[0031] The auto power-off processing unit 7c of the
microcomputer 7 monitors the peak value found by the
peak detection processing unit 7a, and when a state
where the peak value is smaller than the silence deter-
mination reference value lasts for a predetermined time
period (e.g., 30 minutes, one hour or the like) or more,
an instruction to shift the power-supply state of the AV
amplifier 1 from the power-on state to the standby state
((4) in Figs. 1, 2) is supplied to the power-supply circuit 11.
[0032] The power-supply circuit 11, in accordance with
the instruction (4) from the microcomputer 7, shifts the
power-supply state of the AV amplifier 1 from the power-
on state to the standby state. That is, when the state
where the output audio signal from the power amplifier
circuit 4 is silent lasts for the predetermined time period
or more, and as a result, the state where the digital value
of the audio signal from the half-wave rectifying and in-
tegrating circuit 6 is smaller than the silence determina-
tion reference value lasts for the predetermined time pe-
riod or more, the AV amplifier 1 is automatically shifted
from the power-on state to the standby state, by which
electricity is saved when the AV amplifier 1 is not in use.
[0033] Fig. 3 is a flowchart showing processing of the
auto power-off processing unit 7c. The processing in Fig.
3 is continuously executed. The auto power-off process-
ing unit 7c determines whether or not the peak value
found by the peak detection processing unit 7a is smaller

than the silence determination reference value (S1). If
the peak value is smaller than the silence determination
reference value (YES in S1), the auto power-off process-
ing unit 7c counts a silence detection timer built into the
microcomputer 7 (S2), and if the peak value is the silence
determination reference value or larger (NO in S1), the
auto power-off processing unit 7c resets the silence de-
tection timer (S5).
[0034] The auto power-off processing unit 7c deter-
mines whether or not a count value of the silence detec-
tion timer has reached the predetermined time (S3), and
if it has reached the predetermined time or more (YES
in S3), the auto power-off processing unit 7c supplies the
instruction (4) (e.g., a signal at a low level) to shift the AV
amplifier 1 from the power-on state to the standby state
to the power-supply circuit 11 (S4). As a result, the power-
supply circuit 11 automatically shifts the AV amplifier 1
from the power-on state to the standby state.
[0035] Next, another preferred embodiment of the
present invention is described. As in the AV amplifier 1
in Fig. 1, in the case where the signal level of the output
audio signal from the power amplifier circuit 4 is detected
to determine the silence, there arises the following prob-
lem. Even in the silent state, when a noise signal is in-
putted to the audio input terminal 2, a volume value of
the noise signal is adjusted in the volume adjustment
circuit 3, and the noise signal is amplified in the power
amplifier circuit 4 to be outputted. Here, when the volume
value of the volume adjustment circuit 4 is set large, a
signal level of the noise signal outputted from the power
amplifier circuit 4 becomes high. Accordingly, although
the AV amplifier 1 is in the silent state, a digital value of
the noise signal outputted from the power amplifier circuit
4 is determined to be the silence determination reference
value or larger, which disables the auto power-off
processing unit 7c to determine the silent state. If the
silence determination reference value is set large, the
digital value of the noise signal is not determined to be
the silence determination reference value or large. How-
ever, if the volume value is set small, the signal level of
the audio signal outputted from the power amplifier circuit
4 becomes small, which causes a possibility that the state
is erroneously determined to be the silent state.
[0036] In order to solve this problem, in the present
embodiment, the silence determination reference value
is changed in conjunction with the volume value set in
the volume adjustment circuit 3. That is, the larger the
volume value is set in the volume adjustment circuit 3,
the larger the silence determination reference value is
also set. Thereby, even when the volume value is set
large, so that the signal level of the noise signal is am-
plified to be high, the silence determination reference val-
ue is set large as well, which prevents the digital value
of the noise signal from being the silence determination
reference value or large. As a result, the silent state can
be determined precisely. Moreover, when the volume val-
ue is set small, the silence determination reference value
is also set small, which can prevent the silence from being
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erroneously determined when the signal level of the au-
dio signal is low.
[0037] Fig. 4 is a block diagram showing an AV ampli-
fier 21 of the present embodiment. Fig. 5 is a functional
block diagram showing the microcomputer 7 of the
present embodiment. When a volume knob 22 is oper-
ated by user operation so as to turn, information of a turn
position of the volume knob 22 is supplied to a volume
adjustment processing unit 7d of the microcomputer 7
((5) in Figs. 4, 5). The volume adjustment processing unit
7d decides the volume value based on the information
of the turn position, and sets an amplification rate equiv-
alent to the decided volume value for the volume adjust-
ment circuit 3 ((6) in Figs. 4, 5). The volume adjustment
circuit 3 amplifies the audio signal and the noise signal
at the set amplification rate.
[0038] The volume adjustment processing unit 7d sup-
plies the decided volume value to the auto power-off
processing unit 7c. Inside the microcomputer 7, a silence
determination reference value table shown in Fig. 6 is
stored in advance. In the silence determination reference
value table, the silence determination reference value is
registered in association with the volume value. As
shown in Fig. 6, setting is made so that the larger the
volume value becomes, the larger the silence determi-
nation reference value becomes.
[0039] The auto power-off processing unit 7c further
executes processing in Fig. 7 in addition to the above-
described processing in Fig. 3. As shown in Fig. 7, the
auto power-off processing unit 7c determines whether or
not the volume value is changed (S11), and when the
volume value is changed (YES in S11), the auto power-
off processing unit 7c reads the silence determination
reference value corresponding to the changed volume
value from the silence determination reference value ta-
ble to set the silence determination reference value
(S12). For example, when the volume value is set to 4,
the silence determination reference value is set to
0.0003. As described above, according to the present
embodiment, as the volume value becomes larger, the
silence determination reference value is also set larger,
and thus, even when the signal level of the noise signal
is amplified to be high in the silent state, the signal level
of the noise signal does not become the silence deter-
mination reference value or higher, and as a result, the
silence can be detected precisely.
[0040] Next, still another preferred embodiment of the
present invention is described. In the present embodi-
ment, in the AV amplifier in Figs. 1, 4, the amplifier pro-
tecting circuit is not provided, and only the auto power-
off circuit is provided. That is, the amplifier power-supply
circuit 8, the fan 9, the fan driving circuit 10 and the am-
plifier protection processing unit 7b are omitted. Alterna-
tively, although the amplifier protecting circuit is provided,
the detection circuit (the half-wave rectifying and inte-
grating circuit 6 and the peak detection processing unit
7a) is not shared between the amplifier protecting circuit
and the auto power-off circuit.

[0041] Next, still another preferred embodiment of the
present invention is described. In the case of the audio
signals of a plurality of channels (e.g., 5 channels of front-
left, front-right, center, surround-left, and surround-right),
when it is determined that the audio signals of all the
channels have been continuously silent in a predeter-
mined time period, the AV amplifier needs to be auto-
matically shifted from the power-on state from the stand-
by state. Accordingly, the detection circuit made up of
the half-wave rectifying and integrating circuit 6, the peak
detection processing unit 7a and the like needs to be
provided for each of the channels.
[0042] Consequently, the audio signals of the respec-
tive channels outputted from the power amplifier 4 are
synthesized, and when a state where the synthesized
signal is lower than the reference determination refer-
ence value lasts for the predetermined time period or
more, it is determined that the audio signals of all the
channels have been continuously silent in the predeter-
mined time period to shift the AV amplifier from the power-
on state to the standby state. This can make it unneces-
sary to provide the half-wave rectifying and integrating
circuit 6 and the peak detection processing unit 7a for
the audio signal of each of the channels, thereby reducing
the circuit size. Moreover, the processing of the auto pow-
er-off processing unit 7c in Fig. 3 does not need to be
executed for the audio signal of each of the channels,
which can reduce load of the microcomputer 7. The rea-
son why the processing can be performed in this manner
is that the signal levels of the input audio signals of the
power amplifier circuit 4 are not detected, but the signal
levels of the output audio signals of the power amplifier
circuit 4 are detected.
[0043] Fig. 8 is a block diagram showing an AV ampli-
fier 31 of the present embodiment. The audio signals of
the 5 channels from the power amplifier circuit 4 are syn-
thesized in an adding circuit 32, and the synthesized sig-
nal is supplied to the half-wave rectifying and integrating
circuit 6.
[0044] Fig. 9 shows an AV amplifier 41 according to
still another embodiment of the present invention, and
as compared with the AV amplifier 31 in Fig. 8, the adding
circuit 32 is provided at the following stage of the half-
wave rectifying and integrating circuit 6. The audio sig-
nals of the 5 channels from the half-wave rectifying and
integrating circuit 6 are synthesized in the adding circuit
32, and the synthesized signal is supplied to the micro-
computer 7.
[0045] Next, still another preferred embodiment of the
present invention is described. In the above-described
embodiments, when it is determined in the microcomput-
er 7 that the audio signal from the half-wave rectifying
and integrating circuit 6 has been continuously lower than
the silence determination reference value in the prede-
termined time period or more, the AV amplifier is put into
the standby state. However, as soon as the audio signal
from the half-wave rectifying and integrating circuit 6 be-
comes lower than the silence determination reference

9 10 



EP 2 346 164 A2

7

5

10

15

20

25

30

35

40

45

50

55

value, the AV amplifier may be put into the standby state.
[0046] Fig. 10 is a circuit diagram showing one exam-
ple of the half-wave rectifying and integrating circuit 6.
Here, a value between a resistor R2 and a capacitor C1
is made large to set a time constant large. Thereby, it is
not until the state where the audio signal from the power
amplifier circuit 4 is lower than the silence determination
reference value has lasted in the predetermined time pe-
riod or more that the audio signal from the half-wave rec-
tifying and integrating circuit 6 becomes lower than the
silence determination reference value. In other words,
before the state where the audio signal from the power
amplifier circuit 4 is lower than the silence determination
reference value has lasted in the predetermined time pe-
riod or more, the audio signal from the half-wave rectify-
ing and integrating circuit 6 does not become lower than
the silence determination reference value. Accordingly,
in the microcomputer 7, as shown in Fig. 11, it is simply
determined whether or not the audio signal from the half-
wave rectifying and integrating circuit 6 is lower than the
silence determination reference value, and if it is lower
than the silence determination reference value, the AV
amplifier may be put into the standby state.
[0047] While in the foregoing, the preferred embodi-
ments of the present invention have been described, the
present invention is not limited to these embodiments.

Claims

1. An amplification apparatus comprising:

an amplifier circuit that amplifies an input audio
signal and outputs an output audio signal;
a first signal level determining unit that deter-
mines whether or not a signal level of the output
audio signal outputted from the amplifier circuit
is lower than a silence determination reference
value; and
a power-supply control unit that shifts the am-
plification apparatus from a power-on state to a
power-off state, when the first signal level deter-
mining unit determines that the signal level of
the output audio signal outputted from the am-
plifier circuit is lower than the silence determi-
nation reference value.

2. The amplification apparatus according to claim 1,
wherein
the first signal level determining unit determines
whether or not a state where the signal level of the
output audio signal outputted from the amplifier cir-
cuit is lower than the silence determination reference
value has lasted in a predetermined time period or
more, and
when the first signal level determining unit deter-
mines that the state where the signal level of the
output audio signal outputted from the amplifier cir-

cuit is lower than the silence determination reference
value has lasted in the predetermined time period or
more, the power-supply control unit shifts the ampli-
fication apparatus from the power-on state to the
power-off state.

3. The amplification apparatus according to claim 1 or
2, further comprising:

a second signal level determining unit that de-
termines whether or not the signal level of the
output audio signal outputted from the amplifier
circuit is an amplifier protection reference value
or higher; and
an amplifier protecting unit that executes
processing for protecting the amplifier circuit,
when the second signal level determining unit
determines that the signal level of the output au-
dio signal outputted from the amplifier circuit is
the amplifier protection reference value or high-
er.

4. The amplification apparatus according to one of
claims 1 to 3, further comprising:

a volume adjusting unit that adjusts a signal level
of the input audio signal in accordance with a
set volume value, and supplies the adjusted sig-
nal level to the amplifier circuit;
a volume value setting unit that sets the volume
value of the volume adjusting unit in accordance
with a user operation;
a silence determination reference value manag-
ing unit that stores volume values and silence
determination reference values in association
with each other; and
a silence determination reference value decid-
ing unit that reads the silence determination ref-
erence value corresponding to the volume value
set by the volume value setting unit from the
silence determination reference value manag-
ing unit, and sets the read value as the silence
determination reference value.

5. The amplification apparatus according to claim 4,
wherein the silence determination reference value
managing unit stores the volume values and the si-
lence determination reference values such that larg-
er volume values are associated with larger silence
determination reference values.

6. The amplification apparatus according to one of
claims 1 to 5,
wherein
the amplifier circuit amplifies input audio signals of
a plurality of channels,
the first signal level determining unit determines
whether or not a signal level of a synthesized signal
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of output audio signals of the plurality of channels
outputted from the amplifier circuit is lower than the
silence determination reference value, and
when the first signal level determining unit deter-
mines that the signal level of the synthesized signal
of the output audio signals of the plurality of channels
outputted from the amplifier circuit is lower than the
silence determination reference value, the power-
supply control unit shifts the amplification apparatus
from the power-on state to the power-off state.
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