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METHOD FOR ELECTRONIC DEVICE

(67)  An electronic device comprises: a first AC/DC
circuit configured to supply a direct voltage to a plurality
of units which act in a common action mode; a second
AC/DC circuit configured to supply a direct voltage for
the specific one of the units which acts in a power saving
mode; a power storage device connected with the output
terminal of the first AC/DC circuit; and a control unit con-
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figured to monitor the power storage of a power storage
device, distinguish between the common action mode
and the power saving mode and switch to the power sav-
ing mode at the moment the power storage of the power
storage device is below the threshold when the common
action mode is switched to the power saving mode.
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Description
FIELD
[0001] Embodiments described herein relate to an

electronic device such as an image forming apparatus
and a power supply control method for reducing the pow-
er consumption of the electronic device acting in a power
saving mode.

BACKGROUND

[0002] A scanner unit and a printer unit are arranged
in an electronic device such as an image forming appa-
ratus, the scanner unit reads an original, the image data
of the read original is processed by an image processing
unit, and then the image data is printed by the printer
unit. In recent years, a digital multi-function peripheral is
further provided with a public-line based FAX function in
addition to a copy or scan function. The digital multi-func-
tion peripheral also has a plurality of functions, including
a function of inputting print data from an external PC and
printing and outputting the print data through the connec-
tion with a network and the cooperation with an external
information processing apparatus (e.g. PC (Personal
Computer)).

[0003] Various measures are taken to reduce the pow-
er consumption of such an image forming apparatus. On
the other hand, it is a trend that the standards (e.g. inter-
national Energy Star standard) related to power con-
sumption are becoming increasingly stricter, thus, amore
effective power saving technology needs to be used in
an image forming apparatus. Generally, an image form-
ing apparatus which is enabled to actin a common action
mode and a power saving mode acts in the power saving
mode when not required to form an image.

[0004] Thatis, conventionally, when an image forming
apparatus acts in a common action mode, a first power
circuit (e.g. an AC/DC circuit) supplies power for each
load. The output terminal of the first power circuit is con-
nected with an electrolytic capacitor so as to stabilize an
output voltage. Further, in the power saving mode, a sec-
ond power circuit is arranged to supply power for a spe-
cific load. Moreover, the second power circuit supplies
power when the common action mode is switched to the
power saving mode.

[0005] However, as the switching from the common
action mode to the power saving mode is carried out re-
gardless of the power storage state (discharge state) of
the electrolytic capacitor connected with the output ter-
minal of the first power circuit (AC/DC) circuit, the power
stored in the electrolytic capacitor prior to the switching
cannot be effectively used.

DESCRIPTION OF THE DRAWINGS

[0006]
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Fig. 1 is a block diagram illustrating an electronic
device (image forming apparatus) involved in an em-
bodiment;

Fig. 2 is a block diagram illustrating the structures of
a power supply unit and a control substrate accord-
ing to an embodiment;

Fig. 3 is adiagramillustrating the actions of a voltage
monitoring unit according to an embodiment;

Fig. 4 is a flowchart illustrating a mode control meth-
od according to an embodiment; and

Fig. 5is a block diagram illustrating the structures of
a power supply unit and a control substrate accord-
ing to a second embodiment.

DETAILED DESCRIPTION

[0007] In accordance with an embodiment, an elec-
tronic device capable of acting in a common action mode
and a power saving mode comprises:

a plurality of units acting in the common action mode;
a first AC/DC circuit configured to supply a first direct
voltage to the plurality of units;

a power storage device connected with the output
terminal of the first AC/DC circuit;

a second AC/DC circuit configured to supply a sec-
ond direct voltage for the specific one of the units
which acts in the power saving mode;

a switching circuit configured to switch between a
first state in which the first direct voltage is supplied
to the plurality of units in the common action mode
and a second state in which the second direct voltage
is supplied to the specific unit in the power saving
mode;

[0008] A voltage monitoring unit configured to monitor
the power voltage of the power storage device; and

a control unit configured to distinguish between the com-
mon action mode and the power saving mode and control
the switching circuit to keep the current state of the
switching circuit during the period in which the power
storage ofthe power storage device isreduced to a preset
threshold or switch the switching circuit to the second
state when the power voltage of the power storage device
is reduced to be below the threshold after the common
action mode is switched to the power saving mode.
[0009] Preferably,the power storage device is a device
which is connected with the output terminal of the first
AC/DC circuit and can be charged and discharged.
[0010] Preferably, the power storage device is an elec-
trolytic capacitor for stabilizing the first direct voltage.
[0011] The presentinvention relates to an image form-
ing apparatus, comprising: a user-operable control pan-
el; a plurality of units configured to act in the common
action mode, including an image forming unit for forming
an image on a sheet; a first AC/DC circuit configured to
supply a direct voltage to the plurality of units; a power
storage device connected with the output terminal of the
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first AC/DC circuit; a second AC/DC circuit configured to
supply a direct voltage for the specific one of the units
which acts in the power saving mode; a switching circuit
configured to switch between a first state in which the
first direct voltage is supplied to the plurality of units in
the common action mode and a second state in which
the second direct voltage is supplied to the specific unit
in the power saving mode; a voltage monitoring unit con-
figured to monitor the power storage of the power storage
device; and a control unit configured to distinguish be-
tween the common action mode and the power saving
mode and control the switching circuit to keep the current
state of the switching circuit during the period in which
the power storage of the power storage device is reduced
to a preset threshold or switch the switching circuit to the
second state when the power storage of the power stor-
age device is reduced to be below the threshold after the
common action mode is switched to the power saving
mode.

[0012] Preferably, the power storage device is a device
which is connected with the output terminal of the first
AC/DC circuit and can be charged and discharged.
[0013] Preferably, the power storage device is an elec-
trolytic capacitor for stabilizing the first direct voltage.
[0014] Preferably, the control unit carries out a control
to recover to the common action mode from the power
saving mode in response to the operation on the control
panel.

[0015] Preferably, the specific units are a partofa CPU
constituting the control unit and a drive unit for controlling
the actions of the control panel.

[0016] The presentinvention further relates to a power
supply control method for an electronic device capable
of acting in a common action mode and a power saving
mode, comprising: generating, by a first AC/DC circuit,
a first direct voltage for a plurality of units which act in
the common action mode; charging a power storage de-
vice with the first direct voltage; generating, by a second
AC/DC circuit, a second direct voltage for the specific
one of the plurality of units which acts in the power saving
mode; switching the switching circuit between afirst state
in which the first direct voltage is supplied to the plurality
of units in the common action mode and a second state
in which the second direct voltage is supplied to the spe-
cific unit in the power saving mode; monitoring the power
storage of the power storage device; and distinguishing,
by a control unit, between the common action mode and
the power saving mode and controlling, by the control
unit, the switching circuit to keep the current state of the
switching circuit during the period in which the power
storage of the power storage device isreduced to a preset
threshold or switch the switching circuit to the second
state when the power storage of the power storage device
is reduced to be below the threshold after the common
action mode is switched to the power saving mode.
[0017] Preferably, the power storage device is adevice
which is connected with the output terminal of the first
AC/DC circuit and can be charged and discharged with
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the first direct voltage.

[0018] Embodiments of the present invention are de-
scribed below with reference to accompanying drawings
in which the same parts are denoted by the same refer-
ence signs.

(First Embodiment)

[0019] Fig. 1is ablock diagramiillustrating an electron-
ic device (image forming apparatus) involved in the first
embodiment. In Fig. 1, an image forming apparatus is
shown as an example of an electronic device. The image
forming apparatus shown in Fig. 1 functions as, for ex-
ample, a Multi-Function Peripheral (MFP).

[0020] In Fig. 1, the MFP 10 comprises a control unit
11, a scanner unit 12, a printer unit 13, a control panel
14, a FAX unit 15 and a hard disk drive (HDD) serving
as amemory unit. The MFP 10 further comprises a power
supply unit 20 for supplying a supply voltage for each
other unit of the MFP 10.

[0021] The control unit 11 comprises a CPU 101, a
ROM 102, a RAM 103 and a communication interface
(I/F) 104 connected with a network 300. The CPU 101
controls the whole actions of the MFP 10. The control
program of the CPU 101 is stored in the ROM 102. The
RAM 103 provides a temporary work area for the CPU
101. Further, a monitoring unit 111 which acts in the pow-
er saving mode is arranged in the CPU 101.

[0022] The communication interface (I/F) 104 is con-
nected with an external device such as a PC via the net-
work 300 to receive the image data sent from the PC.
Further, the control unit 11 is connected with the scanner
unit 12, the printer unit 13, the control panel 14, the FAX
unit 15 and the HDD 16.

[0023] The control unit 11 compresses the image data
read by the scanner unit 12 and stores the compressed
image data in the HDD 16. Further, the image data re-
ceived from the external device such as a PC is com-
pressed and stored in the HDD 16. The control unit 11
reads the image data stored in the HDD 16, carries out
an extension processing for the image data and then a
specified image processing (e.g. gradation reproduction)
and outputs the processed image data to the printer unit
13. The storage of image data in the HDD 16 and the
reading of image data from the HDD 16 are both carried
out under the control of the CPU 101.

[0024] The control panel 14 comprises a drive section
141, various operation keys 142, adisplay 143 composed
of liquid crystal and the like, a backlight 144 of liquid crys-
tal and a touch panel 145 integrated with the display 143.
The drive section 141 drives the display 143 to display
various contents thereon. Further, the drive section 141
controls the backlight 144 to control the brightness of the
display 143. The operation keys 142 input various in-
structions such as ’print copies’.

[0025] The scanner unit 12 reads an original placed on
an original table. The printer unit 13 including a photo-
conductive drum and a laser source scans and exposes
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the surface of the photoconductive drum with laser
beams emitted from the laser source to generate an elec-
trostatic latent image on the photoconductive drum. A
charger, a developer and a transfer device are arranged
around the photoconductive drum, and the electrostatic
latent image on the photoconductive drum is developed
by the developer to form a toner image on the photocon-
ductive drum. The tonerimage is transferred onto a sheet
by the transfer device.

[0026] A fixer 17 is also arranged in the printer unit 13.
A sheet transferred with a toner image is conveyed to-
wards the fixer 17. The fixer 17, in which a heat roller and
a press roller are arranged opposite to each other, fixes
the toner image formed on the sheet on the sheet by
causing the sheet to pass through a space between the
heat roller and the press roller.

[0027] Thescannerunit12andthe printer unit 13 which
form an image on a sheet in response to an operation on
the control panel 14 constitute an image forming unit.
Further, the printer unit 13 may be of various other known
structures, but not limited to the foregoing example. The
FAX unit 15 which sends and receives data via a line 200
includes a FAX control unit 151 and a Network Control
Unit (NCU) 152.

[0028] Further, the power supply unit 20 supplies var-
ious supply voltages for the other units in the MFP 10.
The power supply unit 20 outputs a first output voltage
V1 and a second output voltage V2 according to the com-
mon action mode and the power saving mode and sup-
plies a supply voltage to a circuit in need of the supply
voltage.

[0029] The image forming apparatus 10 carries out a
control to supply a supply voltage to each unitin the com-
mon action mode (hereinafter referred to as a normal
mode) to cause each unit to act normally. Further, in the
power saving mode (hereinafter referred to as a sleep
mode), only the minimum required circuits are supplied
with a supply voltage.

[0030] Inthe normal mode, the output voltage V1 from
the power supply unit 20 is supplied to the control unit
11, the scanner unit 12, the printer unit 13, the control
panel 14 and the FAX unit 15. The output voltage V1 is
also supplied to a mechanical system for conveying a
sheet.

[0031] Further, in the sleep mode, the CPU 101 of the
control unit 11 is in a sleep state, only the monitoring unit
111 is in an action state. That is, as the access from the
network 300 and the reception of a FAX by the FAX unit
15 are monitored even in the sleep mode, the monitoring
unit 111 is active even in the sleep mode.

[0032] The CPU 101 further comprises an internal tim-
er. Moreover, the normal mode is switched to the sleep
mode if no operation is carried out by the control panel
14 within a preset period of time in the normal mode.
[0033] Inthe sleep mode, only the backlight 144 in the
control panel 14 is 'OFF’, the drive section 141 and the
other units are in an action state. That is, if the user op-
erates the control panel 14 in the sleep mode, then the
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normal mode can be recovered to according to the op-
eration of the user.

[0034] The control panel 14 functions as a User Inter-
face (Ul). The control panel 14 informs, via the control
unit 11, the power supply unit 20 of the transfer to the
sleep mode or a trigger for the recovery of the normal
mode from the sleep mode.

[0035] In this way, the action mode of each of the CPU
101, the scanner unit 12, the printer unit 13, the control
panel 14 and the FAX unit 15 can be optionally set by
controlling the "on/off’ state of the unit.

[0036] Fig.2isablockdiagramillustrating the structure
of the power supply unit 20 and the structure of the control
substrate 30 for controlling the supply of the supply volt-
age to each unit. Further, for the sake of convenience of
description, the units in the control substrate 30 are rep-
resented by signs A-G.

[0037] Forexample, the unit Aisthe CPU 101, the unit
B is the monitoring unit 111 in the CPU 101. Further, the
unit C is the FAX unit 15, and the unit D is the drive section
141 of the control unit 14. The unit E is the scanner unit
12, the unit F is the printer unit 13. The unit G is the
mechanical system for conveying a sheet. The image
forming apparatus 10 may comprise other units the de-
tailed structure of which is not described herein, but not
limited to the units A-G.

[0038] As shown in Fig. 2, in the power supply unit 20,
a main power switch 22, a low-voltage power supply 23
and an AC power supply 21 are connected in series. The
voltage from the AC power supply 21 is supplied to the
low-voltage power supply 23 by switching on the main
power switch 22.

[0039] The low-voltage power supply 23 comprises a
filter unit 24, a first AC/DC circuit 25, a second AC/DC
circuit 26 and a power switch 27. The filter unit 24 re-
moves unneeded noises. The first AC/DC circuit 25 and
the second AC/DC circuit 26 convert an alternating volt-
age into a direct voltage. The power switch 27 carries
out an ’'ON « OFF’ control for the supply of an alternating
voltage to the first AC/DC circuit 25.

[0040] A direct voltage V1 is obtained from the first
AC/DC circuit 25. Further, the output terminal of the first
AC/DC circuit 25 is connected with an electrolytic capac-
itor 28 so as to stabilize the direct voltage V1. The elec-
trolytic capacitor 28 constitutes a power storage device.
[0041] The direct voltage V1 is supplied to a first input
terminal IN1 of the control substrate 30 as a first output
voltage V1. A direct voltage V2 is obtained from the sec-
ond AC/DC circuit 26 and supplied to a second input ter-
minal IN2 of the control substrate 30 as a second output
voltage V2.

[0042] The firstinput terminal IN1 is connected with a
first switch 311 of a switching circuit 31. Further, the sec-
ond input terminal IN2 is connected with a second switch
312 of the switching circuit 31. The first input terminal
IN1 and the second input terminal IN2 are selectively
connected with a first output terminal P1 and a second
output terminal P2 by switching on/off the first switch 311
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and the second switch 312. Consequentially, the output
voltage V1 and the output voltage V2 are selectively sup-
plied to the output terminal P1 and the output terminal P2.
[0043] The switching circuit 31 may be a mechanical
switch such as a relay or an electronic switch such as a
semiconductor element.

[0044] A voltage monitoring unit 32 is arranged on the
control substrate 30 to monitor the power storage condi-
tion of the electrolytic capacitor 28. The voltage monitor-
ing unit 32 consists of a comparator circuit 33 and a switch
34. A first input terminal of the comparator circuit 33 is
supplied with the output voltage V1 which is the voltage
between two terminals of the electrolytic capacitor 28. A
reference voltage VO is supplied to a second input termi-
nal of the comparator circuit 33. The comparator circuit
33 generates an output signal when the output voltage
V1 is below the reference voltage V0. That is, it is as-
sumed that the reference voltage VO is a threshold and
the comparator circuit 33 generates an output signal
when the output voltage V1 is below the threshold.
[0045] The switching circuit 31 switches the state of a
switch according to a control signal 140 (described later).
The switch 34 is configured to control the supply of the
control signal 140 to the switching circuit 31. The switch
34 which is an electronic switch serving as a semicon-
ductordevice is switched on according to an output signal
of the comparator circuit 33.

[0046] The output terminal P1 of the switching circuit
31 is connected with the units A-F. The output terminal
P2 is connected with the units B and D. That is, in the
normal mode, the control signal 140 is in a first state (e.
g. at a zero level), and the switch 311 of the switching
circuit 31 is 'ON’ so that the output voltage V1 from the
first AC/DC circuit 25 is supplied to the units A-F via the
switch 311. Further, the output voltage V1 is only supplied
to the mechanical system G when the first AC/DC circuit
25 acts.

[0047] That is, in the sleep mode, the control signal
140is in a second state (e.g. at a high level), if the switch
34 is’ON’, then the switch 312 of the switching circuit 31
is 'ON’ so that the output voltage V2 from the second
AC/DC circuit 26 is supplied to the units B and D via the
switch 312.

[0048] Further, as a Ul functioning under the control of
the CPU 101, the control panel 14 generates a control
signal 140 in response to an operation of the user or the
action of a timer. The control signal 140 is supplied to
the power switch 27. Further, the control signal 140 is
supplied to the switching unit 31 via the switch 34. The
control signal 140 triggers the transfer from the normal
mode to the sleep mode or the transfer from the sleep
mode to the normal mode.

[0049] In the normal mode, the control signal 140 is at
a zero level, the power switch 27 is 'ON’, and the first
AC/DCcircuit 25 acts. The second AC/DC circuit 26 stops
running. The first AC/DC circuit 25 acts to generate the
output voltage V1, when the voltage V1 is above the ref-
erence voltage VO, no output signal is obtained from the
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comparator circuit 33, and the switch 34 is 'OFF’. In this
case, the switch 311 of the switching circuit 31 is 'ON’,
and the switch 312 is 'OFF’.

[0050] Further, in the sleep mode, the first AC/DC cir-
cuit 25 stops acting and the second AC/DC circuit 26
acts. The output voltage V2 is supplied to the input ter-
minal IN2, and the control signal 140 is at a high level.
[0051] On the other hand, the voltage V1 at the first
input terminal of the comparator circuit 33 is gradually
reduced as the electrolytic capacitor 28 discharges. The
comparator circuit 33 generates an output signal to
switch on the switch 34 when the output voltage V1 is
below the reference voltage V0. Thus, the high-level con-
trol signal 140 is supplied to the switching unit 31. Con-
sequentially, the switch 312 is 'ON’, and the switch 311
is 'OFF’.

[0052] In the image forming apparatus involved in the
embodiment, the output voltage V1 from the first AC/DC
circuit 25 is supplied to the mechanical system G and the
units A-F comprising a system and the image forming
unit via the switching circuit 31 in the normal mode. Fur-
ther, in the sleep mode, the switch 311 is 'ON’ during the
period in which the voltage between two terminals of the
electrolytic capacitor 28 is higher than the threshold (ref-
erence voltage V0), thus, the voltage of the electrolytic
capacitor 28 is supplied by the output terminal P1.
[0053] Further, if the voltage between two terminals of
the electrolytic capacitor 28 is below the threshold (ref-
erence voltage V0), then the switch 311 of the switching
circuit 31 is 'OFF’, and the switch 312is ’ON’. In this way,
the output voltage V2 from the second AC/DC circuit 26
is only supplied to the units B and D related to a sleep
mode control.

[0054] As stated above, when the first AC/DC circuit
25 stops acting, the output voltage V1 which depends
upon the electrolytic capacitor 28 is reduced as time
elapses. The output voltage V1 is monitored by the volt-
age monitoring unit 32 so that the state of the switch 31
is switched when the output voltage V1 is below the
threshold voltage VO.

[0055] Thus, the control substrate 30 at a secondary
side is substantially in a load-free state during the period
of the switching from the output voltage V1 of the first
AC/DC circuit 25 to the output voltage V2 of the second
AC/DC circuit 26. That is, the image forming apparatus
acts by means of the voltage of the electrolytic capacitor
28 during this period, the power consumption of the first
AC/DC circuit 25 and the second AC/DC circuit 26 are
approximate to zero watt, thus reducing power consump-
tion.

[0056] Moreover, the special second AC/DC circuit 26
related to a sleep mode control is characterized in having
loads which are specialized as units B and D. In the sleep
mode, the units B and D are unchanged or slightly
changed in load. Thus, matching with the units B and D
serving as loads, the AC/DC circuit 26 is designed as a
high-efficiency AC/DC circuit having the maximum power
efficiency.
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[0057] Fig. 3is a diagram illustrating the actions of the
voltage monitoring unit 32. In Fig. 3A, the vertical axis
represents the output voltage V1, and the horizontal axis
represents time. The period from TO to T1 represents a
normal mode. When the normal mode is switched to the
sleep mode at the timing T1, the control signal 140 is
changed from a low level to a high level, as shown in Fig.
3B. The switch 34 is switched off even if the control signal
140 is of high level, thus, the control signal 140 supplied
to the switching circuit 31 is of zero level, and the switch-
ing circuit 31 keeps the current state rather than make a
switching.

[0058] The output voltage V1 is gradually reduced in
the sleep mode. If the output voltage V1 turns to be below
the threshold (reference voltage VO0) at the timing T2,
then the switch 34 is switched on according to an output
signal from the comparator circuit 33. Thus, the high-level
control signal 140 is supplied to the switching unit 31, as
shown in Fig. 3C. The switching circuit 31 switches on
the switch 312 and switches off the switch 311 according
to the control signal 140. That is, the actions carried out
based on the output voltage V1 are not switched to those
carried out based on the output voltage V2 immediately
even when the mode is switched to the sleep mode, but
switched until the period in which the voltage of the elec-
trolytic capacitor 28 is reduced to a given value. Thus,
the loads act during the period (T1-T2) according to the
voltage of the electrolytic capacitor 28, consequentially,
the power consumption of the first AC/DC circuit 25 and
the second AC/DC circuit 26 are approximate to zero
watt.

[0059] Further, although the switching circuit 31 and
the voltage monitoring unit 32 are arranged at the side
of the control substrate 30 in the embodiment shown in
Fig. 2, the switching circuit 31 may also be arranged at
the side of the low-voltage power supply 23.

[0060] Fig. 4 is a flowchart illustrating a mode control
method according to an embodiment. Fig. 4 shows an
example of the power supply from the power supply unit
20 under the control of the CPU 101.

[0061] InFig.4,inAct1,the CPU 101 causestheimage
forming apparatus 10 to act in the normal mode. At this
time, the output voltage V1 from the first AC/DC circuit
25 is supplied to loads (units A-G).

[0062] In Act 2, the CPU 101 determines whether or
not to transfer to the sleep mode. For example, the CPU
101 tries to transfer to the sleep mode if no operation is
carried out within a preset period of time after an opera-
tion is carried out in the control panel 14.

[0063] If the determination result of Act 2 is 'Yes’, then
the CPU 101 stops (switches off) the units A, C, E, F and
Gin Act 3. In Act 4, the CPU 101 switches off the second
AC/DC circuit 25. Further, in Act 5, the CPU 101 transfers
to the sleep mode and switches on the second AC/DC
circuit 26.

[0064] In Act6, the voltage monitoring unit 32 monitors
the firstoutput voltage V1. In Act 7, the voltage monitoring
unit 32 determines whether or not the output voltage V1
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is below the threshold (reference voltage V0) and switch-
es on the switch 34 when the output voltage V1 is below
the threshold so as to supply the control signal 140 to
the switching circuit 31. In Act 8, the switching circuit 31
supplies the second output voltage V2 to loads (units B
and D), thus, the switch 312 is switched to be connected
with the second output terminal P2. At this time, the
switch 311 is switched to disconnect the first input termi-
nal IN1 from the first output terminal P1 so that the image
forming apparatus acts in the sleep mode.

[0065] Inthe sleep mode, only the monitoring unit 111
of the CPU 101 is in an action state. The monitoring unit
111 monitors the condition of the access from the network
300 and the reception of a FAX by the FAX unit 15 even
in the sleep mode.

[0066] Sequentially,in Act11,the CPU 101 determines
whether or not to recover to the normal mode. For exam-
ple, if the control panel 14 is operated in the sleep mode,
then the normal mode is recovered to according to the
operation of the user. Further, the normal mode is recov-
ered to when the image forming apparatus is accessed
from an external PC via the network 300.

[0067] If the determination result of Act 11is’Yes’, the
CPU 101 switches on the first AC/DC circuit 25 in Act 12.
The CPU 101 switches off the second AC/DC circuit 26.
Further, in Act 13, the switching circuit 31 is controlled
to connect the switch 311 with the first output terminal
P1 and supply the output voltage V1 to loads (units A-F
and G). That is, a switching is conducted to connect the
switch 311 with the first output terminal P1. Further, the
switch 312 is switched to disconnect the second input
terminal IN2 from the second output terminal P2.
[0068] InAct 14, the CPU 101 switches on the units A,
C, E, F and G. Moreover, in Act 15, the image forming
apparatus 10 transfers to the normal mode. In Act 16,
the electrolytic capacitor 28 is charged. After the Act 16,
the flow returns to Act 1 to repeat the subsequent actions.
[0069] Inthe foregoing embodiment, the voltage of the
electrolytic capacitor 28 is effectively used, thus reducing
power consumption.

(Second Embodiment)

[0070] Fig. 5 is a block diagram illustrating the struc-
tures of the power supply unit 20 and the control substrate
30 of an electronic device (image forming apparatus) in-
volved in the second embodiment. In the second embod-
iment, the electrolytic capacitor 28 serving as a power
storage device is replaced by a device 29 which is higher
thanthe electrolytic capacitor 28 in charging capacity and
can be charged and discharged.

[0071] The device 29 which can be charged and dis-
charged is, for example, a double electric layer capacitor,
a lithium ion battery, a lithium ion capacitor, a nickel-cad-
mium battery, a nickel-metal hydride battery or afuel cell.
[0072] The deployment of the device 29 which can be
charged and discharged as a power storage device
makes the first AC/DC circuit 25 and the second AC/DC
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circuit 26 in a load-free state in the sleep mode, which
prolongs a load-free period and therefore reduces power
consumption. Thus, in the second embodiment, the volt-
age of the device 29 which can be charged and dis-
charged is effectively used, thus reducing power con-
sumption.

[0073] Moreover, the present invention may have var-
ious applications, but not limited to the foregoing embod-
iments. For example, notlimited to be applied to animage
forming apparatus, the foregoing power supply unit 20
or control substrate 30 may be applied to other electronic
devices which function in a normal mode and a sleep
mode.

[0074] Further, in the foregoing embodiments, the
units B and D (or C) act in the sleep mode, however,
other units may act in the sleep mode. That is, the unit
acting in a sleep mode is determined matching with the
actual circuits of the electronic device, and the second
output voltage is supplied to the determined unit.
[0075] Further, itis described in the foregoing embod-
iments that the comparator circuit 33 is used as the volt-
age monitoring unit 32, however, the output voltage V1
may also be monitored by the CPU 101, and the switching
circuit 31 is controlled when the output voltage V1 is be-
low a specific threshold in the sleep mode.

[0076] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the invention. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
vention. The accompanying claims and their equivalents
are intended to cover such forms or modifications as
would fall within the scope and spirit of the invention.

Claims

1. An electronic device capable of acting in a common
action mode and a power saving mode, comprising:

a plurality of units configured to act in the com-
mon action mode;

a first AC/DC circuit configured to supply a first
direct voltage to the plurality of the units;

a power storage device connected with the out-
put terminal of the first AC/DC circuit;

a second AC/DC circuit configured to supply a
second direct voltage to the specific one of the
units which acts in the power saving mode;

a switching circuit configured to switch between
a first state in which the first direct voltage is
supplied to the plurality of units in the common
action mode and a second state in which the
second direct voltage is supplied to the specific
unit in the power saving mode;
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a voltage monitoring unit configured to monitor
the power storage of the power storage device;
and

a control unit configured to distinguish between
the common action mode and the power saving
mode and control the switching circuit to keep
the current state of the switching circuit during
the period in which the power storage of the pow-
er storage device is reduced to a preset thresh-
old or switch the switching circuit to the second
state when the power storage of the power stor-
age device is reduced to be below the threshold
after the common action mode is switched to the
power saving mode.

The electronic device according to claim 1, wherein
the power storage device is a device which is con-
nected with the output terminal of the first AC/DC
circuit and can be charged and discharged.

The electronic device according to claim 1 or 2,
wherein

the power storage device is an electrolytic capacitor
for stabilizing the first direct voltage.

An image forming apparatus, comprising:

a user-operable control panel;

an electronic device according to any one of
claims 1 to 3, wherein the plurality of units con-
figured to act in the common action mode, in-
cludes an image forming unit for forming an im-
age on a sheet

The image forming apparatus according to claim 4,
wherein

the power storage device is a device which is con-
nected with the output terminal of the first AC/DC
circuit and can be charged and discharged.

The image forming apparatus according to claim 4
or 5, wherein

the power storage device is an electrolytic capacitor
for stabilizing the first direct voltage.

The image forming apparatus according to any one
of claims 4 to 6, wherein

the control unit carries out a control to recover to the
common action mode from the power saving mode
in response to the operation on the control panel.

The image forming apparatus according to any one
of claims 4 to 7, wherein

the specific units are a part of a CPU constituting the
control unit and a drive unit for controlling the actions
of the control panel.

A power supply control method for an electronic de-
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vice capable of acting in a common action mode and
a power saving mode, comprising:

generating, by a first AC/DC circuit, a first direct
voltage for a plurality of units which act in the 5
common action mode;

charging a power storage device with the first
direct voltage;

generating, by asecond AC/DC circuit, a second
direct voltage for the specific one of the plurality 70
of units which acts in the power saving mode;
switching the switching circuit between a first
state in which the first direct voltage is supplied

to the plurality of units in the common action
mode and a second state in which the second 15
direct voltage is supplied to the specific unit in

the power saving mode;

monitoring the power storage of the power stor-

age device; and

distinguishing, by a control unit, between the 20
common action mode and the power saving
mode and controlling, by the control unit, the
switching circuit to keep the current state of the
switching circuit during the period in which the
power storage of the power storage device is 25
reduced to a preset threshold or switch the
switching circuit to the second state when the
power storage of the power storage device is
reduced to be below the threshold after the com-
mon action mode is switched to the power sav- 30
ing mode.

10. The power supply control method according to claim
9, wherein
the power storage device is a device which is con- 35
nected with the output terminal of the first AC/DC
circuit and can be charged and discharged with the
first direct voltage.

40

45

50

55



EP 3 128 372 A1

ﬁl

@ «El‘

@ mm_‘

1 OId

@ mNF

41~

d3xl4

LINN d31NIdd

LINND

dINNVIOS

1

1

y

) ZA
—H LHoDIovE Ll
a4 noioas | | 8 ﬂE - Linn Addns
shi—1 QO 3AIEA ; ° NEer
» | vy le
TaNYd A o
o i 1INN / 0z
wonoL ||nollvy3do ONIOLINGI
[ P .
J o (aan ]
N zo1” @ T
ol
NON N — AW_
1 1041NOD |e >
—7 4N Ndo o] 2 —
e 7
zsh 51/ o1~/ vol
a1/ T

®




EP 3 128 372 A1

¢ Ol

43
; )
; ™ 8T
3 -y B LINDYID
n ; el o\F e 2a/0V
Bl . bt LA 1844 ...~
e H
; i mma y O
9] 4 x 1T e
y LLE Jo @_A
| 3 N INI
g olo LINDHID H.
(Nd?) 0 ” QDY LINN
v Zd x\M”,uNZ_ ZA aNoo3s L4 d31714
i
4! e/ @Nk. pz/
31vY41s8ns AlddNS ¥Y3MOd
TOYLNOD JOVLIOA-AOT
0e? ez/ b4

0c

10



EP 3 128 372 A1

FIG.3A

VOLTAGE
F

TIME
TO T T2

FIG.3B

SLEEP MODE

NORMAL MODE — 140

FIG.3C

SLEEP MODE

NORMAL MODE l‘“‘MO

1"



EP 3 128 372 A1

FIG.4

TRANSFER TO
SLEEP MODE?

ACT3

STOP UNITS A, C,E, F
AND G

l -~ ACT4
SWITCH OFF FIRST
AC/DC CIRCUIT

l _~ACTS

TRANSFER TO SLEEP
MODE (SWITCH ON
SECOND AC/DC CIRCUIT)

l ACT6
MONITOR V1

VOLTAGE IS BELOW
THRESHOLD?

- ACTS

SUPPLY V2

12

ACTIM

RECOVER
NORMAL MODE?

YES ACTI2

SWITCH ON FIRST AC/
DC CIRCUIT

v ACT13

SUPPLY V1

,l, ACT14

SWITCH ON UNITS A,
C,E,FANDG

l ACT15

TRANSFER TO NORMAL
MODE

- fACT16

CHARGE POWER
STORAGE DEVICE




EP 3 128 372 A1

G'Old

ze
) -
7Y
4 w A
@
3 ] LIND¥ID
" ve ] M,/x. oYalle)
Ml S B : 184 F
d -4 : e ..m
4 cz’ - ,
9 - rasa TR =
ld ' LN ik
o il !
| alo LINDYID 1 LN
(Ndo) |+ 0 A 4t 2Q/0V
ZNI
d Zd \M_Hu | " Sy NETRIE
% T oz’ 2!
3LYHLSENS AlddNs ¥3mod
TOHINOD JOVLTOAMOT
om.g_NN mmk, xn

0c

13



10

15

20

25

30

35

40

45

50

55

EP 3 128 372 A1

des

Européisches
Patentamt

European

Patent Office

ce européen
brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 15 17 9996

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
Y US 20137188979 Al (OKADA NORIKAZU [JP]) 1-10 INV.
25 July 2013 (2013-07-25) G03G15/00
* paragraph [0029] - paragraph [0071] *
Y EP 2 853 949 Al (RICOH CO LTD [JP]) 1-10
1 April 2015 (2015-04-01)
* paragraph [0025] - paragraph [0028] *
Y US 2012/025630 Al (TSUDA KENICHI [JP]) 1-10

2 February 2012 (2012-02-02)
* paragraph [0042] - paragraph [0063] *

TECHNICAL FIELDS
SEARCHED (IPC)

GO3G
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 25 January 2016 Gotsch, Stefan

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O:non
P:inte

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

-written disclosure & : member of the same patent family, corresponding

rmediate document document

14




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 128 372 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 17 9996

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-01-2016
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2013188979 Al 25-07-2013 JP 2013148827 A 01-08-2013
US 2013188979 Al 25-07-2013
EP 2853949 Al 01-04-2015 CN 104512135 A 15-04-2015
EP 2853949 Al 01-04-2015
JP 2015068989 A 13-04-2015
US 2015094873 Al 02-04-2015
US 2012025630 Al 02-02-2012  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15




	bibliography
	abstract
	description
	claims
	drawings
	search report

