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(54) ELECTRONIC DEVICE

(57) An electronic device includes: a power supply
connection unit that is connected to an external power
supply; a control unit, a first processing circuit, and a
second processing circuit, each of which is configured to
operate by receiving an electric current supplied from the
power supply connection unit; a current limiting circuit
that is configured to limit the electric current supplied from
the external power supply to the first processing circuit;
and a power storage unit that is inserted between the
current limiting circuit and the first processing circuit to
be in parallel to the first processing circuit. The first
processing circuit is supplemented with electric charge
stored in the power storage unit in a case where an elec-
tric current exceeding a current limit value of the current
limiting circuit is consumed. The control unit is configured
to, in response to the connection of the power supply
connection unit to the external power supply, limit inflow
of the electric current to the first processing circuit and
the second processing circuit and start a charging mode
in which the current limit value is set to a second value
that is higher than a first value, and to then release the
limit on the inflow of the electric current to the first
processing circuit and the second processing circuit and
switch to an operating mode in which the current limit
value is set to the first value.
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Description

Technical Field

[0001] The present invention relates to an electronic
device, for example, an audio conference device or the
like.

Background Art

[0002] Among electronic devices to be connected to a
USB port of a personal computer, there are many so-
called "bus power" devices, which operate by electric
power supplied from the USB port. However, the electric
power supplied from the USB port is at most 5 V/500 mA,
that is, 2.5 W, and has been insufficient for devices that
require large power, for example, audio power amplifiers.
[0003] To address the above-mentioned problem, in
the related art, there have been proposed a device con-
figured to be connected to an AC adapter or another such
self-power supply in addition to bus power to use the self-
power supply depending on required power, or a device
configured to receive electric power supplied from two
USB cables (JP 2005-141732 A, for example).

Summary of Invention

Technical Problem

[0004] However, connecting the AC adapter in addition
to the USB, or connecting the two USB cables is trouble-
some to a user, and separately providing a connector or
a power supply circuit for that purpose has been disad-
vantageous in terms of size for a USB device, which is
desired to be downsized. Separately providing the con-
nector or the power supply circuit has also been disad-
vantageous in terms of cost.
[0005] Meanwhile, it can be contemplated that param-
eters of the circuit are set so that the circuit normally
operates at 2.5 W, which is the upper limit of the bus
power, to thereby perform operation that is functionally
satisfactory within the range of the bus power. However,
an audio amplifier configured to amplify an audio signal,
which has a significant level variation and a sudden peak,
for example, human voice, may be short in required cur-
rent during the amplification, with the result that a power
supply voltage at an amplifier unit drops to cause sound
cracking and other such problems.
[0006] In view of the above, it is an object of the present
invention to provide an electronic device, which is con-
figured to operate on limited electric power, for example,
USB bus power or the like, which supports short-time
peak power consumption, and which starts quickly when
being powered on.

Solution to Problem

[0007] An electronic device according to an aspect of

the present invention includes: a power supply connec-
tion unit, which is connected to an external power supply;
a control unit, a first processing circuit, and a second
processing circuit, each of which is configured to operate
by receiving an electric current supplied from the power
supply connection unit; a current limiting circuit, which is
configured to limit the electric current supplied from the
external power supply to the first processing circuit; and
a power storage unit, which is inserted between the cur-
rent limiting circuit and the first processing circuit to be
in parallel to the first processing circuit. In the electronic
device, the first processing circuit is supplemented with
electric charge stored in the power storage unit when
consuming an electric current exceeding a current limit
value of the current limiting circuit. Moreover, in the elec-
tronic device, the control unit is configured to, in response
to the connection of the power supply connection unit to
the external power supply, limit inflow of the electric cur-
rent to the first processing circuit and the second process-
ing circuit and start a charging mode in which the current
limit value is set to a second value that is higher than a
first value, and to then release the limit on the inflow of
the electric current to the first processing circuit and the
second processing circuit and switch to an operating
mode in which the current limit value is set to the first
value.

Brief Description of Drawings

[0008]

FIG. 1 is a block diagram of an audio conference
device in an embodiment of the present invention.
FIG. 2 is a block diagram of a current limiting circuit
of the audio conference device.
FIG. 3 is a diagram for illustrating a form of use of
the audio conference device.
FIG. 4 is a flow chart for illustrating an operation of
a control unit of the audio conference device.
FIG. 5 is a flow chart for illustrating an operation of
another embodiment of the control unit of the audio
conference device.

Description of Embodiments

[0009] FIG. 1 is a block diagram of an audio conference
device 10 in an embodiment of the present invention.
FIG. 2 is a block diagram of a current limiting circuit 17.
FIG. 3 is a diagram for illustrating a form of use of the
audio conference device 10. As illustrated in FIG. 3, the
audio conference device 10 is connected to a USB port
2 of a personal computer (PC) 1, and is used for a remote
audio conference via a network 3, for example, the Inter-
net or the like. The audio conference device 10 includes
a microphone 15 and a speaker 19 to pick up a voice of
a user (conference attendee) and emit a voice of a user
at the other end. The personal computer 1 is connected
to a personal computer 1’ and an audio conference de-
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vice 10’ at the other end via the network (Internet) 3 to
mutually transmit and receive audio signals of the con-
ference. The audio conference device 10 is configured
to operate on a power supply (bus power: generally 5 V,
Max 500 mA) supplied from the USB port 2 of the personal
computer 1.
[0010] In FIG. 1, the solid line indicates a power supply
line, and the broken line with arrows indicates a signal
line. The signal line includes an audio signal line and a
control signal line. From a USB interface 12, +/- power
supplies and a signal are extracted. The signal line is
connected to a control unit 11. The power supply line is
connected to the control unit 11 and to a processing sys-
tem 13 via a switch (analog switch) 18, and is connected
to an audio amplifier 14 and a capacitor 20 via the current
limiting circuit 17.
[0011] The control unit 11 is realized by a microcom-
puter, and is configured to control the entire operation of
the audio conference device 10. An audio packet con-
taining an audio signal at the other end as the payload
is input to the control unit 11 via the USB interface 12.
The control unit 11 extracts the audio signal from the
audio packet, and inputs the extracted audio signal to
the processing system 13. Moreover, the processing sys-
tem 13 inputs a sound pickup signal from the microphone
15 to the control unit 11, and the control unit 11 transmits
the sound pickup signal in an audio packet from the USB
interface 12 to the device at the other end.
[0012] The processing system 13 includes an analog
circuit and a digital circuit (DSP), which are configured
to process the audio signal, a user interface circuit con-
figured to process display and operation, and various oth-
er circuits. The microphone 15 and an operation panel
16 are connected to the processing system 13. The
processing system 13 performs equalization, echo can-
celing, audio adjustment, and other such processing on
the audio signal picked up by the microphone 15, and
outputs the processed audio signal to the control unit 11.
Moreover, the processing system 13 performs equaliza-
tion, volume adjustment (including AGC), and other such
processing on the audio signal at the other end input from
the control unit 11, and inputs the processed audio signal
to the audio amplifier 14. The audio amplifier 14 includes
a power amplifier to amplify power of the input audio sig-
nal and emit sound of the audio signal from the speaker
19. Moreover, the processing system 13 detects an op-
eration on the operation panel 16 to notify the control unit
11 of the detected operation, and display a volume level
and other such operation information, which are received
from the control unit 11, on an indicator of the operation
panel 16.
[0013] Electric power of 5 V/500 mA is supplied from
the USB port 2 of the personal computer 1 to the USB
interface 12, but the control unit 11, which is the micro-
computer, substantially normally consumes an electric
current of about 100 mA (electric power of 500 mW).
Moreover, the processing system 13 substantially nor-
mally consumes an electric current of about 250 mA

(electric power of 1.25 W) . Even when a waveform of
the audio signal varies, a variation in power consumption
is small because the processing system 13 mostly per-
forms digital processing by the DSP.
[0014] Meanwhile, the audio amplifier 14 includes an
analog amplifier in the last stage, and has a large varia-
tion in power consumption depending on an amplitude
(volume) of the input audio signal. When the control unit
11 and the processing system 13 are operated on the
USB power supply of 500 mA as described above, the
remaining current is 150 mA (the remaining power is 750
mW) . Therefore, the current limiting circuit 17 is provided
between the audio amplifier 14 and the USB interface
12, which is the source of power supply, to limit an electric
current to flow through the audio amplifier 14 during a
normal operation to 150 mA or less.
[0015] However, when a gain (volume) is set such that
a peak of the varying audio signal falls below 750 mW,
a volume of an audio of about a normal level is small,
and intelligibility is reduced. Therefore, in the audio con-
ference device 10, the capacitor 20 having a large ca-
pacity is provided between the current limiting circuit 17
and the audio amplifier 14 to supplement the peak power
with electric charge stored in the capacitor 20. The ca-
pacitor 20 is an electric double layer capacitor called "su-
percapacitor", for example, and has a capacity of about
0.5 farads (F), for example.
[0016] After the audio conference device 10 is powered
on (USB is connected), it is preferred that the audio con-
ference device 10 fully charge the capacitor 20 before
starting operation. However, when the capacitor 20 hav-
ing the large capacity is charged with the electric current
of 5 V/150 mA or less so as to prevent a voltage drop
due to an inrush current, time of about 1 minute is re-
quired. Therefore, in the audio conference device 10, im-
mediately after the audio conference device 10 is pow-
ered on, the electric current is not supplied to the process-
ing system 13 and the audio amplifier 14, and an electric
current (about 400 mA) other than the electric current
supplied to the control unit 11 is used to charge the ca-
pacitor 20 to shorten the time until the start of the oper-
ation.
[0017] In order to realize the operation, the switch 18
configured to turn on/off the power supply is provided
between the USB interface 12, which is the source of
power supply, and the processing system 13. Moreover,
a switch 14A is also provided inside the audio amplifier
14. The switches 18 and 14A are set to off to set a limit
value of the current limiting circuit 17 to 400 mA (limit
value H) until predetermined time has elapsed after the
power is turned on. At this time, the current limit value of
the current limiting circuit 17 is not suddenly set from 0
A to 400 mA, but the current limit value is gradually in-
creased to 400 mA (for example, over a time period of
about 0.6 seconds) . As a result, the inrush current to the
capacitor 20 can be avoided, and occurrence of a failure
in the circuit can be prevented. Through the above-men-
tioned operation, the capacitor 20 can be charged with
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the electric current of 400 mA at the maximum in the
predetermined time from when the power is turned on,
and even when the capacitor 20 is charged so as to pre-
vent the voltage drop due to the inrush current, the charg-
ing can be complete within about several seconds to
about 10 seconds . Of the USB power supply of 500 mA,
100 mA is used for the operation of the control unit 11.
The switch 14A of the audio amplifier 14 is not limited to
a switch configured to physically interrupt the electric cur-
rent, but any operation switching function that is capable
of limiting power (current) consumption of the audio am-
plifier 14 to 0 may be used.
[0018] After the time required for charging has elapsed,
the control unit 11 turns on the switches 18 and 14A, and
changes the limit value of the current limiting circuit 17
to 150 mA (limit value L). As a result, the operation of the
audio conference device 10 is started. As described
above, during the normal operation, the control unit 11
normally consumes the electric current of about 100 mA,
and the processing system 13 normally consumes the
electric current of about 250 mA. Therefore, the electric
current supplied from the USB interface 12 to the audio
amplifier 14 is limited to 150 mA irrespective of the input
audio signal. When a high-level peak of an audio signal
is input, and the audio amplifier 14 requires the electric
current of 150 mA or more, the electric charge is extracted
from the capacitor 20 to supplement the shortage. As a
result, the sound can be emitted without being distorted
even with a temporarily high peak of the audio signal.
[0019] When an audio signal of a normal level is input,
the audio amplifier 14 can amplify the power of the audio
signal with the electric current of 150 mA or less, and an
excess current up to 150 mA is used to charge the ca-
pacitor 20 that has been discharged during the peak.
[0020] FIG. 2 is a block diagram of the current limiting
circuit 17. The current limiting circuit 17 is a circuit con-
figured to limit, based on a current control signal input
from the control unit 11 to a constant current circuit 30,
the electric current to flow through the audio amplifier 14
and the capacitor 20 to 0 mA to 400 mA. The current
control signal input to the constant current circuit 30 is a
5-V/10-kHz PWM signal, and is rectified into a direct cur-
rent having a voltage corresponding to a duty in the con-
stant current circuit 30.
[0021] The constant current circuit 30 is a circuit for
allowing a constant current having a magnitude that is
set with a current setting signal to flow from a power sup-
ply line 35 to the ground. A reference resistor 31 is pro-
vided between the constant current circuit 30 and the
power supply line 35. The reference resistor 31 is a 200-
Ω resistor, for example, and when an electric current of
1 mA is allowed to flow by the constant current circuit 30,
for example, a potential difference of 0.2 V is generated
between terminals. In other words, a voltage Vr on the
constant current circuit 30 side of the reference resistor
31 is 4.8V. This voltage value Vr is input as a reference
voltage to an operational amplifier 33. The circuit is set
such that, when the current control signal (PWM signal)

has a duty of 30%, the electric current of 1 mA is allowed
to flow through the constant current circuit 30, and the
reference voltage Vr is 4.8 V.
[0022] A detection resistor 32 is inserted in the power
supply line 35. The detection resistor 32 has a small re-
sistance value and a large current capacity. The electric
current to be supplied to the audio amplifier 14 and the
capacitor 20 flows through the detection resistor 32. The
detection resistor 32 has a resistance value of 1 ohm, for
example. Therefore, a voltage (voltage drop) between
terminals of the detection resistor 32 is 0.2 V when an
electric current of 200 mA is allowed to flow through the
audio amplifier 14 and the capacitor 20, and a voltage
Va at the terminal on the audio amplifier 14 side of the
detection resistor 32 is 4.8 V. This voltage value Va is
input as a detected voltage to the operational amplifier
33. The operational amplifier 33 compares the detected
voltage Va to the reference voltage Vr, and when the
detected voltage Va is larger than the reference voltage
Vr (when the voltage between the terminals of the resistor
32 is less than the voltage between the terminals of the
resistor 31), the operational amplifier 33 operates as a
comparator, and turns on an FET 34 to allow the electric
current to flow through the audio amplifier 14 and the
capacitor 20. However, when the detected voltage Va
falls below the reference voltage Vr (when the voltage
between the terminals of the resistor 32 exceeds the volt-
age between the terminals of the resistor 31), the oper-
ational amplifier 33 and the FET 34 form a negative feed-
back circuit, and the FET 34 operates as a resistor to
limit the electric current to flow through the audio amplifier
14 and the capacitor 20.
[0023] When the duty of the current control signal is
set to 60% to allow an electric current of 2 mA to flow
through the constant current circuit 30 and hence set the
reference voltage Vr to 4.6 V, the current limit value may
be set to H (=400 mA) . Moreover, when the duty of the
current control signal is set to 22.5% to allow an electric
current of 0.75 mA to flow through the constant current
circuit 30 and hence set the reference voltage Vr to 4.85
V, the current limit value may be set to L (=150 mA).
Further, when the duty of the current limit signal is set to
0%, the current limit value may be set to 0 A, that is, the
supply of the electric current to the audio amplifier 14 and
the capacitor 20 may be stopped. When the current limit
value of the current limiting circuit 17 is changed from
0% to 60%, or from 60% to 22.5%, for example, the duty
of the current control signal is not changed at once, but
is gradually changed (changed by 1% every 10 msec,
for example) so that the occurrence of the sudden vari-
ation in electric current, for example, the inrush current
or the like, and noise can be prevented.
[0024] Referring to a flow chart of FIG. 4, an operation
of the control unit 11 at a time when the power is turned
on is described. When the USB interface 12 is connected
to the USB port 2 of the personal computer 1 via a cable
(Step S10), the operation is started. Immediately after
the USB connection is made, the electric power supplied
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from the USB port 2 is limited to low power (100 mA),
and hence the control unit 11 is first started with the elec-
tric current (Step S11). Each of the current limiting circuit
17 and the switch 18 is a normally off circuit, which inter-
rupts the electric current without an input of a control
signal. The control unit 11 determines whether or not the
USB port 2 of the personal computer 1 is a charging
downstream port (hereinafter referred to as "CDP") (Step
S12). The CDP is a USB port allowing extraction of a
high-power (500-mA) current before enumeration.
[0025] When the USB port 2 of the personal computer
1 is the CDP (YES in Step S12), the control unit 11 turns
on the current limiting circuit 17 at the limit value H (400
mA) to start charging the capacitor 20 (Step S13). At this
time, the current limit value of the current limiting circuit
17 is not suddenly set from 0 A to 400 mA, but the current
limit value is gradually increased. The switches 18 and
14A are set to off, and the electric current supplied from
the USB interface 12 is consumed only by the control
unit 11 and the capacitor 20. At the same time, the control
unit 11 performs transmission of a descriptor or other
such communication to the personal computer 1 to exe-
cute the enumeration, in which the personal computer 1
is caused to recognize the audio conference device 10
as a USB audio device (Step S14). This enumeration
processing takes time of about several seconds to about
10 seconds.
[0026] Meanwhile, when the USB port 2 of the personal
computer 1 is not the CDP (NO in Step S12), the control
unit 11 first executes the enumeration to complete the
USB connection (Step S15), with which the extraction of
the electric current of 500 mA from the USB interface 12
is permitted, and then turns on the current limiting circuit
17 at the limit value H (400 mA) to start charging the
capacitor 20 (Step S16) . Also in this case, the current
limit value of the current limiting circuit 17 may be grad-
ually increased.
[0027] Moreover, even when the enumeration
processing is performed first in Step S15, the current
limiting circuit 17 may be operated at a very low current
limit value (for example, about 6 mA) that does not affect
the operation of the control unit 11 to gradually charge
the capacitor 20 during the enumeration processing. As
a result, the inrush current at the start of a charging mode
can be reduced.
[0028] Thereafter, it is determined whether sufficient
time for charging (for example, 10 seconds) has elapsed
after the charging of the capacitor 20 is started in Step
S13 or Step S16 (Step S17) . When the time has elapsed,
the processing proceeds to Step S18, and when the time
has not elapsed, the control unit 11 waits until the time
elapses in Step S17.
[0029] When the charging time has elapsed (YES in
Step S17), the current limit value of the current limiting
circuit 17 is changed to L (150 mA) (Step S18), and a
status of an Enable signal of each of the switch 18 and
the audio amplifier 14 is set to ON to turn on the switch
14A (Step S19). As a result, the audio conference device

10 starts operation of picking up the user’s voice and
emitting the voice at the other end.
[0030] When the current limit value of the current lim-
iting circuit 17 is reduced from H to L, the current limit
value may also be gradually reduced (for example, over
a time period of about 0.6 seconds) . As a result, the
occurrence of noise due to the sudden variation in electric
current can be prevented.
[0031] In the flow chart of FIG. 4, even when the host
USB port 2 is the CDP and the charging of the capacitor
20 is started before the enumeration, the control unit 11
waits until the charging time ends after the enumeration.
However, it is considered that the capacitor 20 is charged
with a considerable amount of electric current in the time
required for the enumeration. Therefore, as illustrated in
FIG. 5, only when the host USB port is not the CDP, the
control unit 11 waits until the charging time ends in Step
S17, and when the host USB port is the CDP, the oper-
ation of the audio conference device 10 may be started
immediately when the enumeration is complete.
[0032] Moreover, in those flow charts, when the USB
port 2 of the personal computer 1 as the host is not the
CDP, the charging of the capacitor 20 is started after the
enumeration, but also in this case, the charging may be
started without waiting for the completion of the enumer-
ation.
[0033] Moreover, in this embodiment, the end of the
charging is determined in Step S17 based on the time
from the start of the charging, but a charged capacity of
the capacitor 20 (voltage between the terminals) may be
monitored, and the end of the charging may be deter-
mined based on the monitoring result.
[0034] An active discharge circuit is not provided in the
capacitor 20. Therefore, even after the power supply is
stopped with disconnection of the USB, the capacitor 20
keeps holding the electric charge other than self-dis-
charge. Therefore, when the USB is disconnected once
and then connected immediately thereafter, the previous
electric charge is held, and hence short time is required
for the charging.
[0035] In this embodiment, the audio conference de-
vice configured to operate on the USB bus power has
been described as an example, but the electronic device
according to the present invention is not limited to the
audio conference device . The present invention is widely
applicable to a device with varying current consumption,
in particular. For example, the electric device may amplify
power of the audio signal input from the microphone 15.
Moreover, the supply source of the electric current is not
limited to the USB, and the present invention is applicable
to any power supply capable of supplying a limited elec-
tric current.
[0036] [Supplementary Note] As can be understood
from the above description of the embodiment, a variety
of technical ideas including the invention described below
are disclosed in the specification.
[0037] An electronic device according to an aspect of
the present invention includes: a power supply connec-
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tion unit that is connected to an external power supply;
a control unit, a first processing circuit, and a second
processing circuit, each of which is configured to operate
by receiving an electric current supplied from the power
supply connection unit; a current limiting circuit that is
configured to limit the electric current supplied from the
external power supply to the first processing circuit; and
a power storage unit that is inserted between the current
limiting circuit and the first processing circuit to be in par-
allel to the first processing circuit. The first processing
circuit is supplemented with electric charge stored in the
power storage unit in a case where an electric current
exceeding a current limit value of the current limiting cir-
cuit is consumed. The control unit is configured to, in
response to the connection of the power supply connec-
tion unit to the external power supply, limit inflow of the
electric current to the first processing circuit and the sec-
ond processing circuit and start a charging mode in which
the current limit value is set to a second value that is
higher than a first value, and to then release the limit on
the inflow of the electric current to the first processing
circuit and the second processing circuit and switch to
an operating mode in which the current limit value is set
to the first value.
[0038] An electronic device according to another as-
pect of the present invention includes: a power supply
connection unit that is connected to an external power
supply; a control unit, a first processing circuit, and a
second processing circuit, each of which is configured to
operate by receiving an electric current supplied from the
power supply connection unit; a current limiting circuit
that is configured to limit the electric current supplied to
the first processing circuit; a power storage unit that is
inserted between the current limiting circuit and the first
processing circuit to be in parallel to the first processing
circuit; and a group of switches that are configured to
turn on/off the inflow of the electric current to the first
processing circuit and the second processing circuit. The
control unit is directly connected to the power supply con-
nection unit, and is activated in a case where the power
supply connection unit is connected to the external power
supply. The control unit is configured to cause the device
to operate in the charging mode for predetermined time
after being activated, and then switch operation of the
device to the operating mode. In the charging mode, the
group of switches are turned off to stop the inflow of the
electric current to the first processing circuit and the sec-
ond processing circuit, and the limit value of the current
limiting circuit is set to a high value (H). As a result, electric
charge is stored quickly in the power storage unit. In the
operating mode, the group of switches are turned on to
start the inflow of the electric current to the first process-
ing circuit and the second processing circuit, and the limit
value of the current limiting circuit is set to a low value
(L). As a result, the entire operation of the electronic de-
vice is started, and even when the power consumption
of the first processing circuit varies, the power consump-
tion can be supplemented with the electric charge in the

power storage unit during the peak. According to the
present invention, sound can be emitted at a large vol-
ume, and the device can be started quickly even with
small power supply, for example.
[0039] In the above-mentioned invention, the external
power supply may have a suppliable current limited to a
predetermined maximum value, and the first processing
circuit may have a large variation in current consumption
during operation as compared to the control unit and the
second processing circuit. Further, the high value of the
limit value of the current limiting circuit (second value)
may be set to "the predetermined maximum value-cur-
rent consumption of the control unit" (a value obtained
by subtracting current consumption of the control unit
from the predetermined maximum value), and the low
value of the limit value (first value) may be set to "the
predetermined maximum value-the current consumption
of the control unit-current consumption of the second
processing circuit" (a value obtained by subtracting the
current consumption of the control unit and current con-
sumption of the second processing circuit from the pre-
determined maximum value).
[0040] In the above-mentioned invention, the external
power supply may include bus power supplied from a
USB port, and the control unit may start, after the USB
connection is made, the charging mode before enumer-
ation, and switch to the operating mode in a case where
the enumeration ends.
[0041] In the above-mentioned invention, the first
processing circuit may include an audio amplifier config-
ured to amplify power of uttered human voice with a large
level variation, and may consume the electric current ex-
ceeding the current limit value of the low value (first value)
in a case where uttered voice exceeding a predetermined
level is input. In this case, the shortage may be supple-
mented with the electric charge stored in the power stor-
age unit.
[0042] In the above-mentioned invention, the limit val-
ue of the current limiting circuit may be gradually in-
creased to the high value (second value) in a case where
the control unit starts the charging mode. As a result, the
inrush current can be prevented.

Claims

1. An electronic device, comprising:

a power supply connection unit that is connected
to an external power supply;
a control unit, a first processing circuit, and a
second processing circuit, each of which is con-
figured to operate by receiving an electric cur-
rent supplied from the power supply connection
unit;
a current limiting circuit that is configured to limit
the electric current supplied from the external
power supply to the first processing circuit; and
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a power storage unit that is inserted between
the current limiting circuit and the first process-
ing circuit to be in parallel to the first processing
circuit,
the first processing circuit being supplemented
with electric charge stored in the power storage
unit in a case where an electric current exceed-
ing a current limit value of the current limiting
circuit is consumed, and
the control unit being configured to, in response
to the connection of the power supply connec-
tion unit to the external power supply, limit inflow
of the electric current to the first processing cir-
cuit and the second processing circuit and start
a charging mode in which the current limit value
is set to a second value that is higher than a first
value, and to then release the limit on the inflow
of the electric current to the first processing cir-
cuit and the second processing circuit and
switch to an operating mode in which the current
limit value is set to the first value.

2. The electronic device according to claim 1,
wherein the external power supply has a suppliable
current limited to a predetermined maximum value,
wherein the first processing circuit has a large vari-
ation in current consumption during operation as
compared to the control unit and the second process-
ing circuit, and
wherein the second value is a "value obtained by
subtracting current consumption of the control unit
from the predetermined maximum value", and the
first value is a "value obtained by subtracting the cur-
rent consumption of the control unit and current con-
sumption of the second processing circuit from the
predetermined maximum value".

3. The electronic device according to claim 2,
wherein the external power supply includes bus pow-
er supplied from a USB port, and
wherein the control unit is configured to start the
charging mode before enumeration, and to switch to
the operating mode in a case where the enumeration
ends.

4. The electronic device according to claim 1,
wherein the first processing circuit includes an audio
amplifier configured to amplify power of uttered
voice, and consumes an electric current exceeding
the first value in a case where uttered voice exceed-
ing a predetermined level is input.

5. The electronic device according to claim 1,
wherein the control unit is configured to, in a case
where the charging mode is started, gradually in-
crease the current limit value to the second value.

6. The electronic device according to claim 1, further

comprising a group of switches that are configured
to turn on/off the inflow of the electric current to the
first processing circuit and the second processing
circuit,
wherein the control unit is configured to, in response
to the connection of the power supply connection
unit to the external power supply, turn off the group
of switches to limit the inflow of the electric current
to the first processing circuit and the second process-
ing circuit and start the charging mode in which the
current limit value is set to the second value, and to
then turn on the group of switches to release the limit
on the inflow of the electric current to the first
processing circuit and the second processing circuit
and switch to the operating mode in which the current
limit value is set to the first value.

7. The electronic device according to claim 1,
wherein the power storage unit includes an electric
double layer capacitor.
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