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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
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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 is provided in accordance with appended
claim 1.

[0008] 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.
[0009] Preferably, the power storage device is an elec-
trolytic capacitor for stabilizing the first direct voltage.
[0010] The presentinvention relates to an image form-
ing apparatus in accordance with appended claim 4.
[0011] 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.
[0012] Preferably, the power storage device is an elec-
trolytic capacitor for stabilizing the first direct voltage.
[0013] 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.

[0014] Preferably, the specific units are a part ofa CPU
constituting the control unit and a drive unit for controlling
the actions of the control panel.

[0015] The presentinvention furtherrelates to a power
supply control method in accordance with appended
claim 9.

[0016] 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 with
the first direct voltage.

[0017] 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)

[0018] 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).
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[0019] 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.

[0020] 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.

[0021] 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.

[0022] 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.

[0023] 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’.

[0024] 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
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.

[0025] 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
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causing the sheet to pass through a space between the
heat roller and the press roller.

[0026] Thescannerunit12andthe printerunit13which
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.

[0027] 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.

[0028] The image forming apparatus 10 carries out a
control to supply a supply voltage to each unit in 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.

[0029] 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.

[0030] 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.

[0031] 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.
[0032] 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
normal mode can be recovered to according to the op-
eration of the user.

[0033] 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.

[0034] 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.

[0035] 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-
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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.

[0036] Forexample, the unit A isthe CPU 101, the unit
B is the monitoring unit 111 in the CPU 101. Further, the
unit C isthe 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.

[0037] AsshowninFig. 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.

[0038] 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.

[0039] 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.
[0040] 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.

[0041] The first input 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
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.
[0042] The switching circuit 31 may be a mechanical
switch such as a relay or an electronic switch such as a
semiconductor element.

[0043] 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-
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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.
[0044] 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-
ductor device is switched on according to an output signal
of the comparator circuit 33.

[0045] 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.

[0046] That is, in the sleep mode, the control signal
140 is 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.

[0047] 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.

[0048] In the normal mode, the control signal 140 is at
a zero level, the power switch 27 is 'ON’, and the first
AC/DC circuit 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
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’.

[0049] 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.
[0050] 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-
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sequentially, the switch 312 is 'ON’, and the switch 311
is 'OFF’.

[0051] 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.
[0052] 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 31is 'OFF’, and the switch 312 is ’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.

[0053] 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.

[0054] 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.

[0055] 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.

[0056] 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.

[0057] The output voltage V1 is gradually reduced in
the sleep mode. If the output voltage V1 turns to be below
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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.

[0058] 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.

[0059] 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.

[0060] InFig.4,inAct1,the CPU101 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).

[0061] 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.

[0062] If the determination result of Act 2 is 'Yes’, then
the CPU 101 stops (switches off) the units A, C, E, F and
GinAct 3. In Act4, 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.

[0063] In Act6, the voltage monitoring unit 32 monitors
thefirstoutputvoltage V1.1n Act 7, the voltage monitoring
unit 32 determines whether or not the output voltage V1
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.

[0064] 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
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in the sleep mode.

[0065] Sequentially,inAct11,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.

[0066] If the determination result of Act 11 is '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.
[0067] InAct14,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.
[0068] In the foregoing embodiment, the voltage of the
electrolytic capacitor 28 is effectively used, thus reducing
power consumption.

(Second Embodiment)

[0069] 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
than the electrolytic capacitor 28 in charging capacity and
can be charged and discharged.

[0070] The device 29 which can be charged and dis-
charged s, 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 a fuel cell.
[0071] 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
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.

[0072] 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.

[0073] Further, in the foregoing embodiments, the
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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.
[0074] 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.

[0075] 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 scope of the invention
is defined by the scope of the appended claims.

Claims

1. Anelectronicdevice foranimage forming apparatus,
the electronic device capable of acting in a common
action mode and a power saving mode, comprising:

a plurality of units (A, C, D, E, F, G) configured
to act in the common action mode;

a first AC/DC circuit (25) configured to supply a
first direct voltage to the plurality of the units;

a power storage device (28, 29) connected with
the output terminal of the first AC/DC circuit;
asecond AC/DC circuit(26) configured to supply
a second direct voltage to the specific one (B,
D) of the units which acts in the power saving
mode;

a switching circuit (31) configured to switch be-
tween a first state (311 ON) in which the first
direct voltage is supplied to the plurality of units
in the common action mode and a second state
(312 ON) in which the second direct voltage is
supplied to the specific unit in the power saving
mode; and

a control unit (11) configured to distinguish be-
tween the common action mode, in which the
first AC/DC circuit acts, and the power saving
mode, in which the first AC/DC circuit stops act-
ing, and control the switching circuit accordingly,

characterized in that it further comprises

a voltage monitoring unit (32) configured to monitor
the power storage of the power storage device; and
in that the control unit (11) is arranged to control the
switching circuit to keep the current state of the
switching circuit during the period in which the volt-
age monitoring unit indicates that the power storage
of the power storage device is reducing to a preset
threshold or switch the switching circuit to the second
state when the voltage monitoring unit indicates that
the power storage of the power storage device has
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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 (29) is a device which is
connected 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 (28) is an electrolytic ca-
pacitor for stabilizing the first direct voltage.

An image forming apparatus, comprising:

a user-operable control panel (14); an electronic de-
vice according to any one of claims 1 to 3, wherein
the plurality of units configured to act in the common
action mode, includes an image forming unit (F) for
forming an image on a sheet.

The image forming apparatus according to claim 4,
wherein

the power storage device (29) is a device which is
connected 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 (28) is an electrolytic ca-
pacitor for stabilizing the first direct voltage.

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

the control unit (11) 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 (B) and a drive unit (D) for controlling the
actions of the control panel.

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

generating, by a first AC/DC circuit (25), a first
direct voltage for a plurality of units which actin
the common action mode;

charging a power storage device (28, 29) with
the first direct voltage;

generating, by a second AC/DC circuit (26), a
second direct voltage for the specific one of the
plurality of units which acts in the power saving
mode;
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switching a switching circuit (31) between a first
state (311 ON) in which the first direct voltage
is supplied to the plurality of units in the common
action mode and a second state (312 ON) in
which the second direct voltage is supplied to
the specific unit in the power saving mode;
and

distinguishing, by a control unit (11), between
the common action mode, in which the first
AC/DC circuit acts, and the power saving mode,
in which the first AC/DC circuit stops acting, and
controlling the switching circuit accordingly,
characterized by the steps of monitoring (32)
the power storage (28, 29) of the power storage
device;

having the control unit to control the switching
circuit(31) tokeep the current state of the switch-
ing circuit during the period in which the power
storage of the power storage device is reducing
to a preset threshold or switch the switching cir-
cuit to the second state when the power storage
of the power storage device has reduced to be
below the threshold after the common action
mode is switched to the power saving mode.

10. The power supply control method according to claim

9, wherein

the power storage device (29) is a device which is
connected with the output terminal of the first AC/DC
circuit and can be charged and discharged with the
first direct voltage.

Patentanspriiche

1.

Elektronische Vorrichtung fiir eine Bildgebungsein-
richtung, wobei die elektronische Vorrichtung in der
Lage ist, in einem allgemeinen Aktionsmodus und
einem Stromsparmodus zu agieren, umfassend:

eine Vielzahl von Einheiten (A, C, D, E, F, G),
die ausgestaltet sind, in dem gemeinsamen Ak-
tionsmodus zu agieren;

eine erste AC/DC-Schaltung (25), die ausge-
staltet ist, eine erste Gleichspannung der Viel-
zahl von den Einheiten zuzufiihren;

eine Stromspeichervorrichtung (28, 29), die mit
der Ausgangsklemme der ersten AC/DC-Schal-
tung verbunden ist;

eine zweite AC/DC-Schaltung (26), die ausge-
staltet ist, eine zweite Gleichspannung der spe-
zifischen (B, D) der Einheiten zuzufiihren, die in
dem Stromsparmodus agiert;

einen Schaltkreis (31), der ausgestaltet ist, zwi-
schen einem ersten Zustand (311 EIN), in dem
die erste Gleichspannung der Vielzahl von Ein-
heiten in dem allgemeinen Aktionsmodus zuge-
fihrt wird, und einem zweiten Zustand (312



13 EP 3 128 372 B1 14

EIN), in dem die zweite Gleichspannung der
spezifischen Einheit in dem Stromsparmodus
zugefihrt wird, zu schalten; und

eine Steuer- bzw. Regeleinheit (11), die ausge-
staltet ist, zwischen dem allgemeinen Aktions-
modus, in dem die erste AC/DC-Schaltung
agiert, und dem Stromsparmodus, in dem die
erste AC/DC-Schaltung aufhért, zu agieren, zu
unterscheiden, und den Schaltkreis entspre-
chend zu steuern bzw. zu regeln,

dadurch gekennzeichnet, dass sie Uberdies

eine Spannungsiberwachungseinheit (32) um-
fasst, die ausgestaltet ist, den Stromspeicher
der Stromspeichervorrichtung zu Uberwachen;
und

dass die Steuer- bzw. Regeleinheit (11) ange-
bracht ist, den Schaltkreis zu steuern bzw. zu
regeln, um den aktuellen Zustand des Schalt-
kreises wahrend des Zeitraums, in dem die
Spannungsiiberwachungseinheit angibt, dass
sich der Stromspeicher der Stromspeichervor-
richtung vermindert, auf einem voreingestellten
Schwellenwert zu halten oder den Schaltkreis
in den zweiten Zustand zu schalten, wenn die
Spannungsiiberwachungseinheit angibt, dass
sich der Stromspeicher der Stromspeichervor-
richtung vermindert hat, um unterhalb des
Schwellenwerts zu liegen, nachdem der allge-
meine Aktionsmodus in den Stromsparmodus
geschaltet worden ist.

Elektronische Vorrichtung nach Anspruch 1, wobei
die Stromspeichervorrichtung (29) eine Vorrichtung
ist, die mit der Ausgangsklemme der ersten AC/DC-
Schaltung verbunden ist und geladen und entladen
werden kann.

Elektronische Vorrichtung nach Anspruch 1 oder 2,
wobei

die Stromspeichervorrichtung (28) ein elektrolyti-
scher Kondensator zum Stabilisieren der ersten
Gleichspannung ist.

Bildgebungseinrichtung, umfassend:

eine benutzerbedienbare Steuer- bzw. Regelta-
fel (14);

eine elektronische Vorrichtung nach einem be-
liebigen der Anspriiche 1 bis 3, wobei die Viel-
zahl von Einheiten ausgestaltet ist, in dem all-
gemeinen Aktionsmodus zu agieren, umfasst ei-
ne Bildgebungseinheit (F) zum Bilden eines
Bilds auf einer Folie.

Bildgebungseinrichtung nach Anspruch 4, wobei

die Stromspeichervorrichtung (29) eine Vorrichtung
ist, die mit der Ausgangsklemme der ersten AC/DC-
Schaltung verbunden ist und geladen und entladen
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werden kann.

Bildgebungseinrichtung nach Anspruch 4 oder 5,
wobei

die Stromspeichervorrichtung (28) ein elektrolyti-
scher Kondensator zum Stabilisieren der ersten
Gleichspannung ist.

Bildgebungseinrichtung nach einem beliebigen der
Anspriiche 4 bis 6, wobei

die Steuer- bzw. Regeleinheit (11) eine Steuerung
bzw. Regelung ausfiihrt, um den allgemeinen Akti-
onsmodus von dem Stromspeichermodus als Reak-
tion auf den Betrieb der Steuer- bzw. Regeltafel wie-
derherzustellen.

Bildgebungseinrichtung nach einem beliebigen der
Anspriiche 4 bis 7, wobei

die spezifischen Einheiten ein Teil einer CPU sind,
die die Steuer- bzw. Regeleinheit (B) und eine An-
triebseinheit (D) zum Steuern bzw. Regeln der Akti-
onen der Steuer- bzw. Regeltafel darstellt.

Stromversorgungssteuerungsverfahren bzw. -re-
gelverfahren fir eine elektronische Vorrichtung fiir
eine Bildgebungseinrichtung, wobei die elektroni-
sche Vorrichtung in der Lage ist, in einem allgemei-
nen Aktionsmodus und einem Stromsparmodus zu
agieren, umfassend:

Erzeugen, mittels einer ersten AC/DC-Schal-
tung (25), einer ersten Gleichspannung fiir eine
Vielzahl von Einheiten, die in dem allgemeinen
Aktionsmodus agieren;

Laden einer Stromspeichervorrichtung (28, 29)
mit der ersten Gleichspannung;

Erzeugen, mittels einer zweiten AC/DC-Schal-
tung (26), einer zweiten Gleichspannung fiir die
spezifische der Vielzahl von Einheiten, die in
dem Stromsparmodus agieren;

Schalten eines Schaltkreises (31) zwischen ei-
nem ersten Zustand (311 EIN), in dem die erste
Gleichspannung der Vielzahl von Einheiten in
dem allgemeinen Aktionsmodus zugefiihrt wird,
und einem zweiten Zustand (312 EIN), in dem
die zweite Gleichspannung der spezifischen
Einheit in dem Stromsparmodus zugefiihrt wird;
und

Unterscheiden, von einer Steuer- bzw. Regel-
einheit (11), zwischen dem allgemeinen Akti-
onsmodus, in dem die erste AC/DC-Schaltung
agiert, und dem Stromsparmodus, in dem die
erste AC-/DC-Schaltung aufhért, zu agieren,
und entsprechendes Steuern bzw. Regeln des
Schaltkreises,

gekennzeichnet durch folgende Schritte:

Uberwachen (32) des Stromspeichers (28,
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29) der Stromspeichervorrichtung;
Dazubringen der Steuer- bzw. Regelein-
heit, den Schaltkreis (31) zu steuern bzw.
regeln, um den aktuellen Zustand des
Schaltkreises wahrend des Zeitraums auf-
rechtzuerhalten, indem der Stromspeicher
der Stromspeichervorrichtung zu einem
voreingestellten Schwellenwert vermindert
wird, oder Schalten des Schaltkreises in
den zweiten Zustand, wenn sich der Strom-
speicher der Stromspeichervorrichtung ver-
mindert hat, um unterhalb des Schwellen-
werts zu sein, nachdem der allgemeine Ak-
tionsmodus in den Stromsparmodus ge-
schaltet wird.

10. Stromversorgungssteuerverfahren bzw. -regelver-

fahren nach Anspruch 9, wobei

die Stromspeichervorrichtung (29) eine Vorrichtung
ist, die mit der Ausgangsklemme der ersten AC/DC-
Schaltung verbunden ist und mit der ersten Gleich-
spannung geladen und entladen werden kann.

Revendications

Dispositif électronique destiné a un dispositif de for-
mation d’image, le dispositif électronique pouvant
fonctionner dans un mode de fonctionnement cou-
rant et un mode d’économie d’énergie, comprenant :

une pluralité d’'unités (A, C, D, E, F, G) configu-
rées de maniere a fonctionner dans le mode de
fonctionnement courant ;

un premier circuit convertisseur AC/DC (25)
configuré de maniére a délivrer un premier cou-
rant continu a la pluralité des unités ;

un dispositif de stockage d’énergie (28, 29) rac-
cordé ala borne de sortie du premier circuit con-
vertisseur AC/DC ;

un second circuit convertisseur AC/DC (26) con-
figuré de maniére a délivrer une seconde ten-
sion continue a 'unité spécifique (B, D) des uni-
tés qui fonctionne dans le mode d’économie
d’énergie ;

un circuit de commutation (31) configuré de ma-
niére a commuter entre un premier état (311 AC-
TIF) dans lequel la premiére tension continue
est délivrée a la pluralité d’unités dans le mode
de fonctionnement courant et un second état
(312 ACTIF) dans lequel la seconde tension
continue est délivrée a I'unité spécifique dans le
mode d’économie d’énergie ; et

une unité de commande (11) configurée de ma-
niére a faire la distinction entre le mode de fonc-
tionnement courant, dans lequel le premier cir-
cuit convertisseur AC/DC fonctionne, et le mode
d’économie d’énergie, dans lequel le premier
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circuitconvertisseur AC/DC s’arréte de fonction-
ner, et commande le circuit de commutation en
conséquence,

caractérisé en ce qu’il comprend, en outre :

une unité de contréle de tension (32) confi-
gurée de maniere a controler le stockage
d’énergie du dispositif de stockage
d’énergie ; et

en ce que l'unité de commande (11) est
agencée afin de commander le circuit de
commutation de maniére a maintenir I'état
courant du circuit de commutation au cours
de la période pendant laquelle l'unité de
contréle de tension indique que le stockage
d’énergie du dispositif de stockage d’éner-
gie diminue vers un seuil prédéfini ou de
commuter le circuit de commutation vers le
second état lorsque l'unité de contrdle de
tension indique que le stockage d’énergie
du dispositif de stockage d’énergie a dimi-
nué a une valeur inférieure au seuil aprés
que le mode de fonctionnement courant a
été commuté vers le mode d’économie
d’énergie.

Dispositif électronique selonlarevendication 1, dans
lequel

le dispositif de stockage d’énergie (29) est un dispo-
sitif qui est raccordé a la borne de sortie du premier
circuit convertisseur AC/DC et peut étre chargé et
déchargé.

Dispositif électronique selon la revendication 1 ou 2,
dans lequel

le dispositif de stockage d’énergie (28) est un con-
densateur électrolytique destiné a stabiliser la pre-
miére tension continue.

Dispositif de formation d'image, comprenant :

un panneau de commande pouvant étre com-
mandé par l'utilisateur (14) ;

un dispositif électronique selon 'une quelcon-
que des revendications 1 a 3, dans lequel les
unités de la pluralité d’unités configurées de ma-
niére a fonctionner dans le mode de fonctionne-
ment courant, comportent une unité de forma-
tion d'image (F) destinée a former une image
sur une feuille.

Dispositif de formation d'image selon la revendica-
tion 4, dans lequel

le dispositif de stockage d’énergie (29) est un dispo-
sitif qui est raccordé a la borne de sortie du premier
circuit convertisseur AC/DC et peut étre chargé et
déchargé.
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Dispositif de formation d'image selon la revendica-
tion 4 ou 5, dans lequel
le dispositif de stockage d’énergie (28) est un con-
densateur électrolytique destiné a stabiliser la pre-
miére tension continue.

Dispositif de formation d’image selon I'une quelcon-
que des revendications 4 a 6, dans lequel

'unité de commande (11) met en oeuvre une com-
mande destinée a reprendre le mode de fonctionne-
ment courant a partir du mode d’économie d’énergie
enréponse a l'activation du panneau de commande.

Dispositif de formation d’image selon I'une quelcon-
que des revendications 4 a 7, dans lequel

les unités spécifiques forment une partie d’'une unité
centrale de traitement constituant l'unité de com-
mande (B) et d'une unité d’attaque (D) destinée a
commander les actions du panneau de commande.

Procédé de commande d’alimentation en énergie
d’un dispositif électronique pour un dispositif de for-
mation d’image, le dispositif électronique pouvant
fonctionner dans un mode de fonctionnement cou-
rant et un mode d’économie d’énergie, comprenant :

la production, par un premier circuit convertis-
seur AC/DC (25), d’'une premiere tension conti-
nue destinée a une pluralité d’unités qui fonc-
tionnent dans le mode de fonctionnement
courant ;

la charge d’'un dispositif de stockage d’énergie
(28, 29) avec la premiére tension continue ;

la production, par un second circuit convertis-
seur AC/DC (26), d’'une seconde tension conti-
nue pour la premiére unité spécifique de la plu-
ralité d’'unités qui fonctionne dans le mode
d’économie d’énergie ;

la commutation d’un circuit de commutation (31)
entre un premier état (311 ACTIF) dans lequel
la premiéere tension continue est délivrée a la
pluralité d'unités dans le mode de fonctionne-
ment courant et un second état (312 ACTIF)
dans lequel la seconde tension continue est dé-
livrée a l'unité spécifique dans le mode d’éco-
nomie d’énergie ;

et

I'établissement de la distinction, par une unité
de commande (11), entre le mode de fonction-
nement courant, dans lequel le premier circuit
convertisseur AC/DC fonctionne, et le mode
d’économie d’énergie, dans lequel le premier
circuit convertisseur AC/DC arréte de fonction-
ner, et la commande du circuit de commutation
en conséquence,

caractérisé par les étapes de

contréle (32) du stockage d’énergie (28, 29) du
dispositif de stockage d’énergie ;
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10

commande par l'unité de commande du circuit
de commutation (31) afin de maintenir I'état cou-
rant du circuit de commutation au cours de la
période dans laquelle le stockage d’énergie du
dispositif de stockage d’énergie diminue vers un
seulil prédéfini ou de commuter le circuit de com-
mutation vers le second état lorsque le stockage
d’énergie du dispositif de stockage d’énergie a
diminué de maniere a étre inférieur au seuil
aprés que le mode de fonctionnement courant
a été commuté vers le mode d’économie d’éner-

gie.

10. Procédé de commande d’alimentation en énergie

selon la revendication 9, dans lequel

le dispositif de stockage d’énergie (29) est un dispo-
sitif qui est raccordé a la borne de sortie du premier
circuit convertisseur AC/DC et peut étre chargé et
déchargé par la premiére tension continue.
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