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(54) SWITCHING AMPLIFICATION APPARATUS

(57) To provide a new switching amplifier in which
power supply switching noise is reduced to improve the
quality. The switching amplifier is provided with a power
amplifier (1) that has a modulator which modulates an
analog signal or a multi bit digital signal into a two-level
signal, and supplies an output pulse signal from this
modulator to a power switching element (3); and a ∆Σ
power supply (5) which is provided with a ∆Σ modulating

device, and the construction is such that the output
pulse signal from the modulator of the power amplifier
(1) is supplied to the ∆Σ power supply (5), and also the
construction is such that the ∆Σ power supply (5) re-
ceives the pulse signal as an operating clock, ∆Σ mod-
ulates the received pulse signal, and supplies the ∆Σ
modulated pulse signal to the power switching element
(3).
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Description

Technical Field

[0001] The present invention relates to a switching
amplifier, which amplifies analog signals or multi bit dig-
ital signals, and relates to a new switching amplifier in
which power supply switching noise is reduced to im-
prove the quality.

Background Art

[0002] A switching amplifier comprising a convention-
al power amplifier is shown in FIG. 7. This conventional
example relates to a switching amplifier for audio. This
switching amplifier is provided with an audio power am-
plifier 1 and a power supply 6, the audio power amplifier
1 being provided with a ∆Σ modulator 2 for ∆Σ modulat-
ing an audio signal. The construction is such that an out-
put pulse signal from this ∆Σ modulator 2 is supplied to
a power switching element 3 in the amplifier, and then
output via an output filter 4 in the amplifier. The power
supply 6 is connected to this power switching element
3 in the amplifier, the construction being such that the
power supply 6 receives a clock signal, performs pulse
width modulation in synchronization with this clock sig-
nal, supplies this pulse width modulated signal to a pow-
er switching element in the power supply, and supplies
required power to the power switching element 3 in the
amplifier via an output filter in the power supply.
[0003] This conventional example of a switching am-
plifier operates as follows. Firstly, a signal such as an
audio signal or the like is input to the ∆Σ modulator 2,
and a sampling clock is input to this ∆Σ modulator 2 at
the same time. The input signal is ∆Σ modulated by the
∆Σ modulator 2, and the output pulse signal thereof is
input to the power switching element 3 in the amplifier.
In addition, a different clock signal from the sampling
clock signal is input to the power supply 6, pulse width
modulation is performed in synchronization with this
clock signal, and the pulse width modulated output pulse
signal is input to the power switching element in the pow-
er supply. The output of the power switching element in
the power supply is output through an output filter 7 in
the power supply, and supplies power to the power
switching element 3 in the amplifier.
[0004] However, since the power supply 6 and the
power amplifier 1 are independent from each other in
this method, there is a problem that switching noise from
the power supply 6 easily affects the output of the power
amplifier. In addition, a large output filter 7 in the power
supply must be installed at the output of the power sup-
ply so that switching noise from the power supply does
not affect the power amplifier 1. However, a convention-
al output filter 7 in the power supply is typically construct-
ed such that a smoothing circuit and a noise filter are
connected, and the installation of a noise filter in this
case makes miniaturization difficult. Moreover, if con-

struction of the output filter 7 in the power supply is at-
tempted excluding a noise filter, it is necessary to en-
large a capacitor and a choke coil that comprise the
smoothing circuit. Whichever construction is used, since
the output filter 7 in the power supply is comparatively
large, there is a problem that it is difficult to miniaturize
the switching amplifier.

Disclosure of Invention

[0005] The present invention takes the above prob-
lems into consideration, with an object of providing a
new switching amplifier that reduces the switching noise
of a power supply, in particular to achieve an improve-
ment in quality.
[0006] To achieve the abovementioned object, in the
present invention, the timing of switching noise in the
power amplifier and the power supply is almost the
same, and even if noise from the power supply is mixed
in, it is possible to use a common noise filter in the power
amplifier. Furthermore, a noise filter for power supply is
unnecessary, and it is also not necessary to have a
smoothing circuit equipped with a comparatively large-
sized capacitor and choke coil in the power supply out-
put, so that it is possible to simplify the output filter of
the power supply. Moreover, simplification of the power
supply output filter enables the switching amplifier to be
miniaturized and cost reduced.
[0007] That is, the present invention has the following
construction in order to solve the above problems.
[0008] A switching amplifier according to a first aspect
of the present invention comprises: a switching power
amplifier which has a modulator which modulates an an-
alog signal or a multi bit digital signal into a two-level
signal, and supplies an output pulse signal from the
modulator to a power switching element; and a ∆Σ pow-
er supply which has a ∆Σ modulating device which ∆Σ
modulates an analog signal or a multi bit digital signal,
and supplies a pulse signal for power supply control out-
put from the ∆Σ modulating device to a power switching
element in the power supply, wherein an output pulse
signal of the modulator in the power amplifier is supplied
to the ∆Σ power supply, and the output pulse signal is
input as an operating clock to the ∆Σ power supply, and
the output power of the ∆Σ power supply is supplied to
the power switching element in the power amplifier.
[0009] A switching amplifier according to a second as-
pect of the present invention comprises: a power ampli-
fier having at least a pair of power switching elements
in the output stage thereof, which modulates an input
signal comprising an analog signal or a multi bit digital
signal into a two-level signal, and obtains an output sig-
nal power amplified by controlling the conductivity of the
power switching elements complimentarily based on the
two-level signal; and a switching power supply which
generates a required power supply voltage to be sup-
plied to the power switching elements by switching in
synchronization with the two-level signal.
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[0010] A switching amplifier according to a third as-
pect of the present invention is that, in a switching am-
plifier according to the second aspect of the present in-
vention, an operation timing between the switching pow-
er supply and the power amplifier is set such that noise
accompanying the switching operation of the switching
power supply occurs within a predetermined period dur-
ing which the power switching elements installed in the
output stage are both off.
[0011] A switching amplifier according to a fourth as-
pect of the present invention is that, in a switching am-
plifier according to the second or the third aspects of the
present invention, the switching power supply compris-
es a ∆Σ power supply, which receives the two-level sig-
nal as an operating clock signal.
[0012] A switching amplifier according to a fifth aspect
of the present invention is one where, in the switching
amplifier according to the fourth aspect of the present
invention, the switching power supply comprises: a volt-
age converting section having a switching element in-
serted in a current path of an external power supply, and
which converts the voltage of the external power supply
into the required power supply voltage by switching this
switching element; and a switching control section
which ∆Σ modulates the power supply voltage converted
by the voltage converting section, and controls switch-
ing of switching elements constituting the voltage con-
verting section based on a signal obtained by this ∆Σ
modulation.
[0013] According to the construction of this invention,
the switching operation of the switching power supply is
synchronized with a two-level signal which controls the
conduction of a pair of power switching elements on the
power amplifier side, and is synchronized with the
switching of these pair of power switching elements.
Consequently it is possible to match the timing of noise
occurring accompanying the switching operation of the
switching power supply with the timing of switching the
pair of power switching elements in the output stage, so
that the occurrence of switching noise on the output sig-
nal appears to be reduced virtually. Furthermore, by ad-
justing the timing such that noise accompanying the
switching operation of the switching power supply oc-
curs within a predetermined period during which the pair
of power switching elements is off, noise accompanying
the switching operation of the switching power supply
does not appear on the output signal via the pair of pow-
er switching elements. As a result, it is possible to min-
iaturize a filter for suppressing noise accompanying the
switching operation of a switching power supply or pow-
er switching elements.

Brief Description of Drawings

[0014]

FIG. 1 is a block diagram of an example illustrating
one embodiment according to the present invention

FIG. 2 is a circuit block diagram showing an exam-
ple of the principal part (∆Σ power supply) of the em-
bodiment shown in FIG. 1.
FIG. 3 shows a detailed structure of the embodi-
ment shown in FIG. 1.
FIG. 4 shows the structure of the ∆Σ modulation cir-
cuit shown in FIG. 2.
FIG. 5 is a waveform diagram to explain the opera-
tion of the present embodiment.
FIG. 6 is a waveform diagram for a comparative ex-
planation of the operation of the present embodi-
ment.
FIG. 7 is a block diagram showing a conventional
example.

Best Mode for Carrying Out the Invention

[0015] Hereunder is a description of embodiments of
a switching amplifier according to the present invention
with reference to the appended figures. FIG. 1 shows
one embodiment according to the present invention.
Furthermore, FIG. 2 shows an example of the principal
part of this embodiment.
[0016] The embodiment shown in FIG. 1 is a switching
amplifier in which an audio power amplifier 1 is installed.
The audio power amplifier 1 is provided with a ∆Σ mod-
ulator 2 which ∆Σ modulates an audio signal, and its
construction is such that an output pulse signal from this
∆Σ modulator 2 is supplied to a power switching element
3 in the amplifier, and then output through an output filter
4 in the amplifier.
[0017] Furthermore, the present embodiment is pro-
vided with a ∆Σ power supply 5. An output pulse signal
from the ∆Σ modulator 2 in the audio power amplifier 1
is supplied to this ∆Σ power supply 5, and this output
pulse signal is input as an operating clock to the ∆Σ pow-
er supply 5 to generate the required power, and the pow-
er is supplied to the power switching element 3 in the
amplifier.
[0018] A specific structure of a ∆Σ power supply ac-
cording to the present embodiment is shown in FIG. 2.
This ∆Σ power supply 5 is provided with a ∆Σ modulator
16, and supplies an output pulse signal from this ∆Σ
modulator 16 to a power switching element 11 in the
power supply. Furthermore, it is provided with a smooth-
ing circuit 12, and the output side of this smoothing cir-
cuit 12 is connected to the ∆Σ modulator 16 which ∆Σ
modulates an analog signal or a multi bit digital signal,
via an error amplifier 14 which amplifies the differential
voltage between the voltage output to a load 13 and a
reference voltage 15, and the signal of the differential
voltage between the voltage output to the load and the
reference voltage 15 is amplified by the error amplifier
14, and the amplified signal is input to the ∆Σ modulator
16. The reference voltage 15 is the target value for the
output voltage VO, and the switching operation is per-
formed such that the output voltage VO is stabilized to
the reference voltage 15. However, the output voltage
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VO may be lowered by a resistance type potential divid-
er, input to the error amplifier 14, and the reference volt-
age 15 may be set as the target value of the voltage
obtained by this resistance type potential divider. In this
case, the output voltage VO is stabilized to the required
voltage by the voltage obtained by the resistance type
potential divider being stabilized to the reference volt-
age 15.
[0019] In addition, the ∆Σ power supply 5 as shown in
FIG. 2 is just one embodiment, and any construction
may be used for the ∆Σ power supply 5 according to the
present invention provided it uses a ∆Σ modulation tech-
nique. Furthermore, it is not limited to a ∆Σ power supply,
and any switching power supply may be used provided
it can use a clock whose frequency is not fixed as an
operating clock, that is, a variable frequency clock sig-
nal. In other words, any power supply may be used pro-
vided it can synchronize its turning on and off with a
clock.
[0020] Next, FIG. 3 shows the principal part of the
structure shown in FIG. 1. As shown in FIG. 3, the ∆Σ
modulator 2 comprises a modulation circuit 2A and a
drive circuit 2B. The modulation circuit 2A ∆Σ modulates
an input signal SI and converts it to a pulsed signal SS
(two-level signal). The pulse width of this pulsed signal
SS is influenced by the input signal SI. The drive circuit
2B drives a power switching element 3 complementarily,
based on the pulsed signal SS, and outputs driving sig-
nals SP and SN for that purpose. This modulator 2 op-
erates with a power supply of about 5V, for example.
[0021] A positive power supply 5A and a negative
power supply 5B are switching power supplies for gen-
erating the required high power supply voltages (for ex-
ample, several tens volt) to be supplied to power MOS
transistors 3A and 3B, and constitute the ∆Σ power sup-
ply 5 as shown in FIG. 1 described above. The construc-
tion is such that the positive power supply 5A and the
negative power supply 5B receives the pulsed signal SS
as an operating clock, and generate a positive high pow-
er supply voltage VP and a negative high power supply
voltage VN by switching in synchronization with this
pulsed signal SS.
[0022] That is, as shown in FIG. 2 described above,
the ∆Σ power supply 5 comprises a stabilizing capacitor
C1, the switching element 11 inserted in the current path
of an external power supply (not shown in the figure), a
free wheel diode D, and the smoothing circuit 12 (induc-
tor L and capacitor C2). This functions as a voltage con-
verting section (symbol omitted) for converting an input
voltage V1 from the external power supply into a re-
quired output voltage VO. Furthermore, the ∆Σ power
supply 5 contains the error amplifier 14, the ∆Σ modu-
lator 16, and a gate driver circuit 17, in addition to the
voltage converting section described above. These con-
stitute a switching control section (symbol omitted) for
controlling switching of the switching element 11.
[0023] The example shown in FIG. 2 is constructed
as a step down power supply. However, it is not limited

to this, and for example this may be constructed as a
step up power supply. In this case, the switching ele-
ment 11 is connected in series with a step up coil con-
nected to the external power supply. However, in this
case also, the construction is such that the switching el-
ement 11 is inserted in the current path of the external
power supply similarly to the step down type.
[0024] FIG. 4 shows the structure of the ∆Σ modulator
16 described above. As shown in the figure, the ∆Σ mod-
ulator 16 comprises a subtractor 20, an integrator 21, a
comparator 22 and a D type flip-flop (D-FF) 23. Here,
the subtractor 20 subtracts a switching control signal SG
from an output signal VG from the error amplifier 14 de-
scribed above, and the integrator 21 integrates the out-
put signal from the subtractor 20. The comparator 22
quantizes the output signal from the integrator 21 to a
two-level signal based on a reference voltage 24, and
the output signal from the integrator 21 is applied to the
noninverting input terminal thereof, and the reference
voltage 15 is applied to the inverting input terminal there-
of. The reference voltage 24 regulates the operation of
the ∆Σ modulation, and specifically, it provides a judg-
ment level for when the output signal (∆Σ signal) from
the integrator 21 is made binary. This reference voltage
24 is set appropriately according to the required char-
acteristics of ∆Σ modulation. The D type flip-flop 23
latches the output signal from the comparator 22, using
the pulsed signal SS output from the modulation circuit
2A described above as a clock signal.
[0025] Returning to the description of FIG 3. The pow-
er switching element 3 comprises the pair of n channel
type power MOS output transistors 3A and 3B, whose
current paths are connected in series between the pos-
itive power supply 5A and the negative power supply
5B. Here, the drain of the power MOS transistor 3A is
connected to the positive power supply 5A, and the driv-
ing signal SP described above is applied to its gate. The
source of the power MOS transistor 3B is connected to
the negative power supply 5B, and the driving signal SN
described above is applied to its gate. The source of the
power MOS transistor 3A and the drain of the power
MOS transistor 3B are connected to each other to form
the output section of the power switching element 3,
which is connected to the input section of the output filter
4 in the subsequent stage.
[0026] In addition, in the example shown in FIG. 3, the
pair of n channel type power MOS transistors 3A and
3B, constituting the power switching element 3, form a
so-called half bridge. However, this is not limiting, and
a plurality of power MOS transistor pairs may be used
to form a so-called full bridge.
[0027] A switching amplifier constructed as above op-
erates as follows. Firstly, an audio signal is input to the
∆Σ modulator 2 as an input signal SI, and also a sam-
pling clock SC is input to the ∆Σ modulator 2. The audio
signal is ∆Σ modulated by the ∆Σ modulator 2, and the
output pulse signal is input to the power switching ele-
ment 3 in the amplifier. Similarly, the output pulse signal
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of the ∆Σ modulator 2 for audio signal is input to the ∆Σ
power supply 5 as a clock signal.
[0028] In general, an output signal from the ∆Σ mod-
ulator 2 has two conditions, ON and OFF, and since this
change can only occur at either a rising or falling edge
of the clock input to the ∆Σ modulator 16 in the ∆Σ power
supply 5, switching noise generated from the power
switching element 3 in the amplifier connected to the
output of the ∆Σ modulator also occurs at the same time.
[0029] In the present invention, an output pulse signal
from the ∆Σ modulator in the amplifier is input to the pow-
er switching element 3 in the amplifier, and is input to
the ∆Σ power supply 5 as a clock signal at the same
time, so that the ON and OFF changes of the power
switching element 11 in the power supply occur at only
either a rising or falling edge of the output pulse from
the ∆Σ modulator 2 in the amplifier. As a result, the timing
of switching noise from the audio power amplifier 1 and
the ∆Σ power supply 5 is almost the same.
[0030] As described above, even if switching noise is
mixed into the audio amplifier 1 from the ∆Σ power sup-
ply 5, since the original timing is almost the same as
when the audio power amplifier 1 noise occurs, there is
little influence on the audio power amplifier 1, so that it
is possible to use the output filter 4 installed in the audio
power amplifier 1 for the switching noise from the ∆Σ
power supply 5. That is, in the present invention, a pow-
er supply output filter is not necessary for the power sup-
ply output.
[0031] Next is a supplement to the operation de-
scribed above with reference to signal waveforms as
shown in FIG. 5. The audio power amplifier 1 modulates
the input signal SI comprising an analog signal or a multi
bit digital signal to a pulsed signal (two-level signal) SS.
Then, a power amplified output signal SO is obtained by
controlling the conductivity of the pair of power MOS
transistors installed in the output stage complementarily
based on the pulsed signal SS. To be specific, the mod-
ulator 2 as shown in FIG. 3 ∆Σ modulates the input signal
SI based on the sampling clock SC, and outputs the
pulsed signal SS. This pulsed signal SS is applied to the
drive circuit 2B in the subsequent stage, and is also ap-
plied to the positive power supply 5A and the negative
power supply 5B constituting the ∆Σ power supply 5.
[0032] In the high power supply 5A to which the
pulsed signal SS is input, the ∆Σ modulator 16 shown in
FIG. 2 and FIG. 4 generates a switching control signal
SG using the pulsed signal SS as an operating clock
signal, and applies this switching control signal SG to
the gate of the switching element 11 as shown in FIG.
2. As a result, the high power supply 5A performs switch-
ing operations, and maintains a substantially steady
high power supply voltage VP as shown in FIG. 5. In
FIG. 5, the waveforms of the high power supply voltage
VP show only a ripple component. Similarly, the nega-
tive power supply 5B performs switching operations
based on the pulsed signal SS, and generates a sub-
stantially steady negative high power supply voltage

VN.
[0033] At this time, the D type flip-flop 23 in the struc-
ture of the ∆Σ modulator 16 shown in FIG. 4 latches the
output signal from the comparator 22 at the rising edge
of the pulsed signal SS, and outputs this as a switching
control signal SG. Hence the switching control signal SG
changes at the rising edge of the pulsed signal SS as
shown in FIG 5. Therefore, switching noise SNZ caused
by the switching operation based on the switching con-
trol signal SG is superimposed onto the high power sup-
ply voltages VP and VN.
[0034] On the other hand, the drive circuit 2B outputs
the driving signals SP and SN in response to the pulsed
signal SS output from the ∆Σ modulation circuit 2A,
drives the power MOS transistors 3A and 3B compli-
mentarily, and outputs the output signal SO via the out-
put filter 4. The output noise ONZ occurring when the
power MOS transistors 3A and 3B switch is superim-
posed onto this output signal SO.
[0035] Here, if the power MOS transistors 3A and 3B
are both on, excessive punch-through current flows
from the positive power supply 5A to the negative power
supply 5B and damages the power MOS transistors 5A
and 5B. Therefore, when the pair of power MOS tran-
sistors 3A and 3B provided at the output stage switches,
a so-called dead time DT is provided during which both
the transistors are off, and a phase difference is provid-
ed between the driving signal SP and the driving signal
SN so as to create such a dead time DT.
[0036] The operating timing between the ∆Σ power
supply 5 and the audio power amplifier 1 based on the
pulsed signal SS is set such that the switching noise
SNZ that is superimposed onto the high power supply
voltages VP and VN is generated within the period (with-
in a predetermined period) of the dead time DT. In this
embodiment, it is assumed that the timing does not need
to be adjusted, and the switching noise SNZ is generat-
ed within the period of the dead time DT. However, a
timing setting device for adjusting this timing may be
provided as required. For example, a delay circuit may
be used as this device. In this case, the pulsed signal
SS is divided into one to be supplied to the positive pow-
er supplies 5A and 5B, and one to be supplied to the
drive circuit 2B, and one of these divided pulse signals
may be delayed from the other by an appropriate
amount.
[0037] In this manner, when the switching noise SNZ
occurs during the dead time DT, this switching noise
SNZ is cut off by the power MOS transistors 3A and 3B.
Accordingly, the noise on the output signal SO is only
the output noise ONZ caused by the switching opera-
tions of the power MOS transistors 3A and 3B. Conse-
quently, noise on the output signal SO is reduced with-
out providing any countermeasure to noise in the ∆Σ
power supply 5 itself.
[0038] Hereunder, for comparison, is a description of
a case where a conventional power supply 6 as shown
in FIG. 7 is used, with reference to the waveform dia-
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gram shown in FIG. 6. In this case, the switching of the
switching element 11 shown in FIG. 2 is controlled by a
clock signal PC that is dedicated to the power supply
side and that is unrelated to the pulsed signal SS gen-
erated by the ∆Σ modulator 2. Accordingly, a case oc-
curs in which the switching element 11 switches when
the power MOS transistors 3A and 3B are on, and the
switching noise SNZ is output via the power MOS tran-
sistors 3A and 3B.
[0039] As a result, the switching noise SNZ caused
by the power supply 6 is superimposed onto the output
signal SO in addition to the output noise ONZ, with a
result that noise on the output signal SO increases com-
pared with the case where the ∆Σ power supply 5 is
used.
[0040] Accordingly, as compared with the case where
the power supply 6 is used, the aforementioned embod-
iment makes it possible to reduce noise occurring on the
output signal SO effectively without increasing the size
of the output filter 4, which is installed in the audio power
amplifier 1, and the filter (not shown in the figure) for
suppressing the noise on the power supply side. As a
result, it is possible to amplify the power of signals with
high quality.
[0041] In addition, the present embodiment describes
a switching amplifier in which an audio power amplifier
1 is installed. However, it may also be used for a switch-
ing amplifier in which any other power amplifier for am-
plifying an analog signal or a multi bit digital signal is
installed.
[0042] Furthermore, the present embodiment de-
scribes a case where the audio power amplifier 1 uses
∆Σ modulation as a modulating technique. However, the
same effect may be obtained using any other modulat-
ing technique provided it is a method for modulating an
input signal to two states ON and OFF. For example,
pulse width modulation may be used.
[0043] Moreover, in a case where the switching noise
SNZ generated by the ∆Σ power supply and the output
noise ONZ on the audio power amplifier side are in an
anti-phase relationship, the timing may be set such that
these noises interfere intentionally. As a result, the noise
on the output signal SO is offset each other. Thus it is
possible to effectively reduce the noise further.
[0044] Furthermore, in the embodiment described
above, the description uses a step down chopper type
as the ∆Σ power supply 5. However, a step up type may
be used for the ∆Σ power supply 5.

Industrial Applicability

[0045] In the present invention, the timing of switching
noise occurring in the power amplifier and the power
supply is almost the same, so that there is an effect that
even if noise from the power supply is mixed in, it is pos-
sible to use a common noise filter in the power amplifier.
Furthermore, a noise filter for power supply is unneces-
sary, and it is also not necessary to have a smoothing

circuit equipped with a comparatively large-sized capac-
itor and choke coil in the power supply output, so that
there is an effect that the output filter of the power supply
can be simplified. Moreover, there is an effect that sim-
plification of the power supply output filter enables the
switching amplifier to be miniaturized and cost reduced.

Claims

1. A switching amplifier, comprising:

a switching power amplifier which has a modu-
lator which modulates an analog signal or a
multi bit digital signal into a two-level signal,
and supplies an output pulse signal from the
modulator to a power switching element; and
a ∆Σ power supply which has a ∆Σ modulating
device which ∆Σ modulates an analog signal or
a multi bit digital signal, and supplies a pulse
signal for power supply control output from the
∆Σ modulating device to a power switching el-
ement for power supply,

wherein an output pulse signal of the modu-
lator in the power amplifier is supplied to the ∆Σ
power supply, and the output pulse signal is input
as an operating clock to the ∆Σ power supply, and
the output power of the ∆Σ power supply is supplied
to the power switching element in the power ampli-
fier.

2. A switching amplifier comprising:

a power amplifier having at least a pair of power
switching elements in the output stage thereof,
which modulates an input signal comprising an
analog signal or a multi bit digital signal into a
two-level signal, and obtains an output signal
power amplified by controlling the conductivity
of the power switching elements complimenta-
rily based on the two-level signal; and
a switching power supply which generates a re-
quired power supply voltage to be supplied to
the power switching elements by switching in
synchronization with the two-level signal.

3. A switching amplifier according to claim 2, wherein
an operation timing between the switching power
supply and the power amplifier, based on the two-
level signal, is set such that noise accompanying
the switching operation of the switching power sup-
ply occurs within a predetermined period during
which the power switching elements installed in the
output stage are both off.

4. A switching amplifier according to claim 2, wherein
the switching power supply is a ∆Σ power supply,
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which receives the two-level signal as an operating
clock signal.

5. A switching amplifier according to claim 4, wherein
the switching power supply comprises:

a voltage converting section having a switching
element inserted in a current path of an external
power supply, and which converts the voltage
of the external power supply into the required
power supply voltage by switching the switch-
ing element; and
a switching control section which ∆Σ modulates
the power supply voltage converted by the volt-
age converting section, and controls switching
of switching elements constituting the voltage
converting section based on a signal obtained
by the ∆Σ modulation.

6. A switching amplifier according to claim 3, wherein
the switching power supply is a ∆Σ power supply,
which receives the two-level signal as an operating
clock signal.

7. A switching amplifier according to claim 6, wherein
the switching power supply comprises:

a voltage converting section having a switching
element inserted in a current path of an external
power supply, and which converts the voltage
of the external power supply into the required
power supply voltage by switching the switch-
ing element; and
a switching control section which ∆Σ modulates
the power supply voltage converted by the volt-
age converting section, and controls switching
of switching elements constituting the voltage
converting section based on a signal obtained
by the ∆Σ modulation.
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