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(57) Abstract: An image forming apparatus operates in a first power state, a second power state returnable to the first power state by
a return instruction, or a third power state power-saved as compared with the second power state. The image forming apparatus com-
prises: a controlling unit to transition the power state of the image forming apparatus to the first power state, the second power state
or the third power state; and a power-supply switch to cut off power supply to the image forming apparatus by being turned off by an
internal mechanical relay driven by a manual operation or controlling from the controlling unit, wherein the controlling unit controls
to turn off the power-supply switch after transitioning the power state from the second power state to the third power state.
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DESCRIPTION
Title of Invention
IMAGE FORMING APPARATUS, CONTROLLING METHOD OF
IMAGE FORMING APPARATUS, AND PROGRAM

Technical Field

[0001] The present invention relates to‘an image forming
apparatus, a controlling method of the image forming
apparatus, and a program for performing the controlling
method of the image forming apparatus.

Background Art

[0002]Conventionally, there has been known an image forming
apparatus such as a copying machine, a printer or the
like which has, in order to achieve power saving of the
apparatus as a whole, an automatic off driving circuit
for automatically turning off a power-supply switch
when the apparatus is not operated or handled for a
given time.

[0003]Here, the power-supply switch provided in the image
forming apparatus like this has a mechanical relay. 1In
such circumstances, when the mechanical relay is driven
by outside signal controlling in a state that the
power-supply switch is on, it is possible to perfbrm
automatic off driving for turning off the power-supply
switch.

[00041In the image forming apparatus which has the above

~automatic off driving circuit, in order to suppress
power consumption of the apparatus, it is desirable to
frequently turn off the power-supply switch by
performing the automatic off driving when the image
forming apparatus is not used.

[0005]However, since the mechanical relay has a lifetime, the
numpber of times of controlling the mechanical relay is
naturally limited due to its lifetime. More
specifically, the lifetime has been defined for each

component as the number of times of off/on of the
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power-supply switch.

[0006]When the number of times of off/on of the power-supply
switch in the frequently performed automatic off
driving resultingly exceeds the number of times of
off/on defined as the lifetime, there is a possibility
that the contact of the power-supply switch
deteriorates and thus the power-supply switch itself
breaks down.

{0007)PTL 1 proposes a method which is used to, in an image
forming apparatus of performing automatic off
controlling for a power supply by using an element such
as a mechanical relay or the like of which the number
of times of controlling has been limited as a lifetime,
stop performing the automatic off controlling when the
number of times of using of the element exceeds a
predetermined threshold, for the purpose of preventing
deterioration of the element.

(0008] Incidentally, the number of times of off/on of the
power-supply switch is different according to a usage
environment of a user who uses the image forming
apparatus. That is, the number of times of off/on of
the power-supply switch is relatively large with
respect to the user who uses the image forming
apparatus frequently. On the other hand, the number of
times of off/on of the power-supply switch is
relatively small with respect to the user who does not
use the image forming apparatus so much.

[0009] Therefore, in the usage environment of the user who
uses the image forming apparatus frequently, if the
automatic off controlling of the power-supply switch is
stopped by setting limitation of the number of times of
off/on of the power-supply switch when the number of
times of off/on of the power switch exceeds the set
limitation, a period for which the automatic off
controlling can be performed is shortened, whereby

there is a possibility that a power-saving effect
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deteriorates.

[0010]Mcoreover, if the power-supply switch by which the
number of times of off/on is ensured according to the
user who uses the image forming apparatus frequently is
used, costs of the power-supply switch itself increase.
Moreover, in this case, the size of the power-supply
switch increases, whereby such an increase of the size
of the power-supply switch affects the overall
constitution of the image forming apparatus itself.
Citation List
Patent Literature

[0011]1PTL 1: Japanese Patent Application Laid-Open No. 2009-
130824
Summary of Invention

[0012] The present invention has been completed in
consideration of the above-described problems, and an
object thereof is to provide an image forming apparatus
which can operate in a plurality of power states,
comprising: a controlling unit configured to transition
the power state of the image forming apparatus to a
first power state, a second power state which can be
returned to the first power state in response to a
return instruction, or a third power state of which
power 1is saved as compared with power of the second
power state; and a power-supply switch configured to
cut off power supply to the image forming apparatus by
being turned off by an internal mechanical relay driven
by a manual operation or controlling from the
controlling unit, wherein the contrclling unit controls
to turn off the power-supply switch after transitioning
the power state from the second power state to the
third power state.

[0013]) Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

Brief Description of Drawings
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[0014] [FIG. 1]FIG. 1 is a block diagram illustrating an
example of a constitution of an image forming apparatus
according to an embodiment of the present invention.
[FIG. 2]FIG. 2 is a block diagram illustrating a
constitution of a controlling unit 10.

[FIG. 3]FIG. 3 is a block diagram mainly illustrating
an example of a constitution of a power-supply unit 13
and an example of constitutions of control signals 1l6a
to 16d of a CPU (central processing unit) 102 provided
in the controlling unit 10.

[FIG. 4]FIG. 4 is a diagram illustrating power states
of an image forming apparatus 1.

[FIG. 5]FIG. 5 is a flow chart indicating an example of
a power controlling operation according to a first
embodiment of the present invention.

[FIG. 6]FIG. 6 1is a flow chart indicating an example of
a power-supply switch lifetime detection controlling
according to the first embodiment of the present
invention.

[FIG. 7]FIG. 7 is a lifetime diagram in which a current
of a resistance load is plotted along the horizontal
axis.

[FIG. 8]FIG. 8 is a flow chart indicating an example of
a power-supply switch lifetime detection controlling
according to a second embodiment of the present
invention.

[FIG. 9]FIG. 9 is a flow chart indicating an example of
a power controlling operation according to the second
embodiment of the present invention.

Description of Embodiments

[0015]Hereinafter, exemplary embodiments of the present
invention will be described with reference to the
attached drawings.

First Embodiment
[0016]FIG. 1 is a block diagram illustrating an example of a

constitution of an image forming apparatus according to
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the first embodiment of the present invention. More
specifically, FIG. 1 shows an image forming apparatus 1
according to the present embodiment. Here, the image
forming apparatus 1 includes a printing unit 12, a
reading unit 11, an operation panel 14, a power-supply
unit 13, and a controlling unit 10 which controls these
units.

[0017]The controlling unit 10 performs various kinds of image
processes on the basis of image data received from the
reading unit 11, a host computer serving as an external
apparatus, a facsimile apparatus connected via a PSTN
(public switched telephone network) line (public line),
or the like. Then, the controlling unit controls, e.g.,
the printing unit 12 to form an image on a paper on the
basis of the processed image data.

[0018] The reading unit 11 reads an original copy as the image
data, and then transfers the read image to the
controlling unit 10. In this connection, the reading
unit 11 is equipped with a not-illustrated scanner unit
having a function for reading the original copy, and a
not-illustrated original copy feeding unit having a
function for transporting the original copies.

[0019] The printing unit 12 transports a recording paper,
prints as a-visible image the image data received from
the controlling unit 10 on the transported recording
paper in an electrophotographic method or the like, and
then discharges the recérding paper on which the
visible image has been formed outside the image forming
apparatus. Further, the printing unit 12 includes a
not-illustrated paper feeding unit having several kinds
of recording paper cassettes, a not-illustrated marking
unit having a function for transferring the image data
onto the recording paper and fixing the transferred

_image data_to _the. _recording--paper,--and a not-
illustrated paper discharging unit having a function

for performing as necessary a sorting process, a
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stapling process and the like to the recording papers
on which the image data have been printed respectively,
and outputting the processed recording papers outside
the image forming apparatus.

[0020] The operation panel 14 is used to accept, from an
operator (user), various kinds of settings and
operations for causing the printing unit 12 to perform
image forming based on the original copy read by the
reading unit 11. For example, the operation panel 14
is used to input, via a touch panel thereof, selections
of the number of copies of the recording papers to
which the image forming should be performed,
information concerning image densities in the image
forming, and reading resolution (e.g., 300dpi or
600dpi) of the scanner unit used for reading the
original copy.

[0021] The power-supply unit 13 is a power-supply circuit
which uses an alternate-current commercial power supply
(called an AC power supply) as an input. In any case,
the power-supply unit 13 generates a voltage 15 for
applying a direct-current voltage and/or an alternate-
current voltage to the controlling unitblo, the reading
unit 11, the printing unit 12 and the operation panel
14. Further, the power-supply unit 13 changes the
voltage 15 according to a control signal 16 transferred
from the controlling unit 10.

(0022]FIG. 2 is a block diagram illustrating a constitution
of the controlling unit 10. Incidentally, it should be
noted that, in FIG. 2, the same elements as those
illustrated in FIG. 1 are respectively indicated by the
same reference numerals as those illustrated in FIG. 1.

[0023]The controlling unit 10 includes a plurality of blocks
such as a CPU 102, a RAM (random access memory) 103, a
ROM (read only memory) 104, a printing unit I/F
(interface) 106, a reading unit I/F 108, a modem 111, a
line I/F 112, a USB (universal serial bus) I/F 115, a
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network I/F 118 and the like, and these blocks are
mutually connected to others via a system bus 105.

[0024] The CPU 102 totally controls the above blocks
respectively according to various kinds of control
programs. Here, these control programs have been
recoxded in the program area (program ROM) of the ROM
104 in a computer-readable manner, and these programs
are read and executed by the CPU 102. Alternatively,
various kinds of control programs have been recorded as
compressed data in the program area of the ROM 104,
these programs are read, extracted and expanded in the
RAM 103, and then the extracted and expanded programs
are executed by the CPU 102. Besides, various kinds of
control programs as described above may be stored in
another not-illustrated storage device such as an HDD
(hard disk drive), an SSD (solid state drive) or the
like in a compressed state or an uncompressed state.

[0025] The network I/F 118 performs a communication process
with a host computer (called -a PC (personal computer)
hereinafter) 117 via a network (LAN (local area
netwdrk)) 120 or the like. 1Incidentally, the network
I/F 118 and the network 120 are mutually connected to
each other via a communication cable such as a LAN
cable 119 or the like.

[0026] The modem 111, which is connected to a public network
line 114 via the line I/F 112, performs a communication
process with another image forming apparatus, a
facsimile apparatus, a telephone set or the like, which
is not illustrated in the drawing. Generally, the line
I/F 112 and the public network line 114 are mutually
connected to each other via a telephone line 113 or the
like. Further, the USB I/F 115 and the PC 117 are
mutually connected to each other via a USB code 116 or
the like.

[0027]1The printing unit I/F 106 serves as an interface for

outputting an image signal to the printing unit
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(printer engine) 12. Further, the reading unit I/F 108
serves as an interface for inputting a read image
signal from the reading'unit (scanner engine) 11.
Furthermore, the CPU 102 is used to process the image
signal input from the reading unit I/F 108, and output
the processed image signal as a recording image signal
to the printing unit I/F 106.

[0028] Besides, the CPU 102 is used to display characters and
symbols on the display section of the operation panel
14 by using font information stored in the font area
(font ROM) of the ROM 104, and to receive instruction
information based on a user’s instruction from the
operation panel 14.

(0029] Incidentally, the data area (data ROM) of the ROM 104
has been constituted in a rewritable manner (for
example, a flash ROM or the like). Therefore, device
information of the image forming apparatus 1, telephone
book information of users, department management
information and the like have been stored in the data
area of the ROM 104 by the CPU 102. Then, the stored
information is read and updated as necessary by the CPU
102.

[0030]A clock unit 125, which is backed up by.a primary
battery, counts date and time on the basis of calendar
information previously set by the user of the image
forming apparatus 1. Then, the information indicating
the date and time counted by the clock unit 125 is read
by the CPU 102, and then stored in the predetermined
areas in the data areas of the RAM 103 and the ROM 104.

[0031] The power-supply unit 13 changes the voltage 15 of the
power-supply unit to be applied to each block in
response to the control signal 16 connected to the
output port of the CPU 102.

[0032]1FIG. 3 is a block diagram illustrating an example of a
constitution of the power-supply unit 13 and an example

of a constitution of the control signal 16 of the CPU
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102 provided in the controlling unit 10. Incidentally,
it should be noted that, in FIG. 3, the same elements
as those illustrated in FIGS. 1 and 2 are respectively
indicated by the same reference numerals as those
illustrated in FIGS. 1 and 2.

[0033]As illustrated in FIG. 3, the power-supply unit 13
includes a DC power-supply generating unit 131, a
transistor unit 132 and a power-supply switch 133.

[0034]The DC power-supply generating unit 131 rectifies and
transforms power supplied from a commercial power
supply (AC 100V), and then applies the obtained power
to the respective blocks of the image forming apparatus
1 as DC power-supply voltages 15a, 15b, 15c¢ and 15d.

[0035]The transistor unit 132 is constituted by an FET
(field-effect transistor) and the like. The transistor
unit 132 controls on/off of the DC power-supply
voltages 15b, 15c and 15d to be applied respectively to
the printing unit 12, the reading unit 11 and the
operation panel 14, in response to respective controls
signals 16b, 16c and 16d supplied from the CPU 102.
Here, the signal lines to be used to supply the control
signals 16b, 16c and 16d are connected respectively to
output ports P2, P3 and P4 of the CPU 102.

[0036]A solenoid 134 is provided in the power-supply switch
133. Thus, when the solenoid 134 is electrified, the
contact points of switches 135 and 136 are released,
whereby the power-supply switch 133 is turned off.

[0037] Incidentally, when the power-supply switch 133 is
turned on by a manual operation of the user and thus
the power is supplied by the DC power-supply voltage
15a from the DC power-supply generating unit 131, the
controlling unit 10 can be operated.

[0038] The power-supply switch 133 has a mechanical relay
which includes therein the solenoid 134 and the
switches 135 and 136.

[0039]At the time when the power-supply unit is turned on, no
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power is supplied to the solenoid 134. Then, when a
condition for activating an automatic off function for
the power-supply unit is satisfied in the image forming
apparatus 1, the power i1s supplied to the solenoid 134
by the controlling unit 10 in response to a control
signal 16a to be supplied to the power-supply switch
133, and the switches 135 and 136 are turned off,
whereby the power supply to each block is stopped.

[0040]The signal line for supplying the control signal 1l6a to
the power-supply switch 133 is connected to an output
port Pl of the CPU 102 via a transistor 130.

[0041]For example, when a high-level signal is output from
the output port Pl of the CPU 102, the transistor 130
is turned on to apply the current to the solenoid 134.
That is, at this time, the current flows in the circuit
which is constituted by the DC power-supply generating
unit 131 - the solencid 134 - the transistor 130 - a
ground GND, thereby driving the sclenoid 134. Thus,
when the solenoid 134 is driven, the switches 135 and
136 are driven and thus turned off.

(0042]1As just described, the power—supply‘switch 133 is
turned off by the internal mechanical relay (the
solenoid 134 and the switches 135 and 136) driven by
the user’s manual operation or the control of the CPU
102, whereby the power supply to the image forming
apparatus 1 is cut off.

[0043]1FIG. 4 is a diagram illustrating power states of the
image forming‘apparatus 1.

[0044]Tn FIG. 4, symbols (0, x) respectively indicate the
power states of the respective blocks. That is, the
state that the DC power—éupply voltages 15a, 15b, 15c
and 15d are applied from the DC power-supply generating
unit 131 to the respective blocks is indicated by the
symbol “0”, while the state that these voltages are not
applied is indicated by the symbol “x”. Incidentally,

the power-supply voltages are applied to the respective
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blocks under the control of the above output ports Pl
to P4 of the CPU 102.

[0045]In the drawing, a‘normal state i1s equivalent to the
power state to which the image forming apparatus 1 is
transitioned after the power-supply switch 133 was
turned on. In the normal state, the power-supply
voltages are applied from the DC power-supply
generating unit 131 to the printing unit 12, the
reading unit 11 and the operation panel 14, in addition
to the controlling unit 10. Thus, all the operations
of the image forming apparatus 1 can be performed by
the user.

[0046] Further, a power saving state is equivalent to the
power state to which the image forming apparatus is
transitioned in a case where a state that any operation
is not performed by the user continues for a
predetermined power saving state transition time (Tsl)
or more in the normal state. Here, the power saving
state transition time (Tsl) is previously set in
response to an instruction by a user’s operation to a
not-illustrated key on the operation panel 14, and the
set power saving state transition time (Tsl) can be

" stored in the data area of the ROM 104 and read by the
CPU 102.

[0047]In the power saving state, the power-supply voltages
are applied from the DC power-supply generating unit
131 to the controlling unit 10 and the operation panel
14. On the other hand, the power-supply voltages 15b
and 15c are not applied respectively to the printing
unit 12 and the reading unit 11 by switching the
respective control signals 16b and 16c from the output
ports P2 and P3 of the controlling unit 10 under the
control of the transistor unit 132.

{0048] Incidentally, in the power saving state, for example,
when any one of the following operations (1) to (4) is

performed by the user, the performed operation is
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recognized by the CPU 102, and the control signals 16b
and 16c from the respective output ports P2 and P3 are
switched so as to apply the power-supply voltages 15b
and 15c, whereby the image forming apparatus is
returned tc the normal state. '

(1) The operation key on the operation panel 14 is
depressed.

(2) The image signal is input from the network I/F 118.
(3) The image signal is input from the USB I/F 115.

(4) The image signal is input from the‘modem 111.

[0049]An automatic off driving state is equivalent to the
power state to which the image forming apparatus is
transitioned in a case where a state that any operation
is not performed by the user continues for a
predetermined automatic off driving state transition
time (Tsh) in the power saving state. Here, the
automatic off driving state transition time (Tsh) is
previously set in response to an instruction by a
user’s operation to a not-illustrated key on the
operation panel 14, and the set automatic off driving
state transition time (Tsh) can be stored in the data
area of the ROM 104 and read by the CPU 102.

[0050] The automatic off driving state is the power state that
automatic off controlling of the power-supply switch
133 is performed from the controlling unit 10.

[0051]In the automatic off driving state, the power-supply
voltage is applied from the DC power-supply generating
unit 131 to the controlling unit 10. On the other hand,
the power-supply voltages 15b, 15c¢ and 15d are not
applied respectively to the printing unit 12, the
reading unit 11 and the operation panel 14 by switching
the respective control signals 16b, 16c and 16d from
the output ports P2, P3 and P4 of the controlling unit
10 under the control of the transistor unit 132. As
just described, among the plurality of power states

(the normal state, the power saving state, and the



WO 2012/147827 PCT/JP2012/061164
13

automatic off driving state), the automatic off driving
state is the power state capable of minimizing the
power consumption and thus minimizing the resistance
load of the power-supply switch 133.

[0052])The automatic off driving to the power-supply switch
133 from the controlling unit 10 is performed by
supplying the power to the solenoid 134 and thus
turning off the switches 135 and 136 under the control
of the above output port Pl of the CPU 102.

[0053] Incidentally, since arc discharges occur at the contact
points of the switches 135 and 136 at the time of
switching of the switches 135 and 136, the contact
surfaces thereof deteriorate. Here, a rate of such
deterioration at that time exponentially increases
acéording to magnitude of the power being the
resistance load of the power-supply switch 133.

[0054] Therefore, it is possible, by decreasing the resistance
load at the time of the switching of the switches 135
and 136, to repress the rate of the deterioration of
the power-supply switch 133 and thus extends the
lifetime of the power-supply switch 133.

[0055]Hereinafter, a power controlling operation for
transitioning the power state of the image forming
apparatus 1 from the normal state to the automatic off
driving state and thus automatically turning off the
power-supply switch 133 will be described with
reference to FIG. 5.

[0056]Namely, FIG. 5 is the flow chart indicating an example
of the power controlling operation according to the
first embodiment of the present invention. Here, it
should be noted that the respective steps shown in FIG.
5 are carried out by the CPU 102 on the basis of the
program stored in the program area of the ROM 104 (or
extracted and expanded from the program area of the ROM
104 to the RAM 103).

[0057]After the power-supply unit ‘was turned on, the
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processes indicated in a later-described flow chart of
FIG. 6 are performed and then the processes in this
flow chart are started by the CPU 102.

[0058]Initially, in a step S501, it is controlled by the CPU
102 to apply the DC power-supply voltages 15b, 15¢ and
15d from the DC power-supply generating unit 131 by
respectively switching the output ports P2, P3 and P4,
so as to transition the image forming apparatus to the
normal state.

[0059]Next, in a step S$S502, a numerical value of a normal
étate elapse time (Tpnr) stored in the data area of the
ROM 104 is initialized (cleared) to “0” by the CPU 102.

[0060]In a step S503, it is discriminated by the CPU 102
whether or not a user’s operation is performed, based
on presence/absence of an input signal from the
operation panel 14, the network I/F 118, the USB I/F
115 or the modem 111 (S503).

[0061] Then, when the signal is input from the operation panel
14, the network I/F 118, the USB I/F 115 or the modem
111, it is discriminated by the CPU 102 that the user’s
operation is performed (YES in S503), the operation
according to the input signal is performed, and then
the normal state is continued. Subsequently, the
process 1is returned to the step 5502, and the numerical
value of the normal state elapse time (Tpnr) is

: initialized (cleared) to “0”.

[0062]0n the other hand, when the signal is not input from
the operation panel 14, the network I/F 118, the USB
I/F 115 or the modem 111, it is discriminated by the
CPU 102 that the user’s operation is not performed (NO
in S503), and the process is advanced to a step S504.

[0063]In the step S504, the numerical value of the normal
state elapse time (Tpnr) stored in the data area of the
ROM 104 is updated (counted up) by the CPU 102.

[0064]Next, in a step S505, the numerical value of the power

saving state transition time (Tsl) previously stored in
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the data area of the ROM 104 and the numerical value of
the normal state elapse time (Tpnr) are compared with
each other by the CPU 102, whereby it is discriminated
whether or not the numerical value of the normal state
elapse time (Tpnr) is larger than the numerical value
of the power saving state transition time (Tsl).

[0065]When it i1s discriminated that the numerical wvalue of
the normal state elapse time (Tpnr) is not larger than
the numerical value of the power saving state
transition time (Tsl) (Tpnr < Tsl: NO in S505), the
process is returned to the step S503 by the CPU 102.

[0066]10n the other hand, when it is discriminated that the
numerical value of the normal state elapse time (Tpnr)
is larger than the numerical value of the power saving
state transition time (Tsl) (Tpnr > Tsl: YES in S$S505),
the process is advanced to a step S506 by the CPU 102.

[0067]In the step S506, it is controlled by the CPU 102 not
to apply the DC power-supply voltages 15b and 15c from
the DC power-supply generating unit 131 by respectively
switching the output ports P2 and P3, so as to
transition the image forming apparatus 1 to the power
saving state.

[0068]Next, in a step S507, a numerical value of a power
saving state elapse time (Tpsl) stored in the data area
of the ROM 104 is initialized (cleared) to “0” by the
CPU 102, and the process is advanced to a step S508.

[0069]In the step S508, it is discriminated by the CPU 102
whether or not a user’s operation is performed, based
on presence/absence of an input signal from the
operation panel 14, the network I/F 118, the USB I/F
115 or the modem 111.

[0070] Then, when the signal is input from the operation panel
14,.the network I/F 118, the USB I/F 115 or the modem
111, it 1is discriminated by the CPU 102 that the user’s
operation is performed (YES in 8508), and the process

is returned to the step S501 to transition the image
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forming apparatus 1 to the normal state.

[6071]0n the other hand, when the signal is not input from
the operation panel 14, the network I/F 118, the USB
I/F 115 or the modem 111, it is discriminated by the
CPU 102 that the user’s operation is not performed (NO
in S508), and the process is advanced to a step S5009.

[0072]In the step S509, an automatic off driving stop flag
(Fst) of the power-supply switch 133, later described
in the flow chart of FIG. 6, is read from the data area
of the ROM 104 by the CPU 102, so as to discriminate
whether or not the automatic off driving stop flag
(Fst) has been set (Fst = 1).

[0073])Then, when it is discriminated that the automatic off
driving stop flag (Fst) has not been set (Fst = 0) (NO
in 8509), the process is returned to the step S508 by
the CPU 102, thereby stopping subsequent transition of
the image forming apparatus to the automatic off
driving state.

[0074]10n the other hand, when it is discriminated that the
automatic off driving stop flag (Fst) has been set (Fst
= 1) (YES in S509), the process is advanced to a step
$510. In this step, the numerical value of the power
saving state elapse time (Tpsl) stored in the data area
of the ROM 104 is updated {(counted up) by the CPU 102.

[0075]Next, in a step S511, the numerical value of the
automatic off driving state transition time (Tsh)
previously stored in the data area of the ROM 104 and
the numerical value of the power saving state elapse
time (Tpsl) are compared with each other by the CPU 102,
wherepby it is discriminated whether or not the
numerical value of the power saving state elapse time
{(Tpsl) is larger than the numerical value of the
automatic off driving state transition time (Tsh).

[0076]When it is discriminated that the numerical value of
the power saving state elapse time (Tpsl) is not larger

than the numerical value of the automatic off driving



WO 2012/147827 PCT/JP2012/061164
17

state transition time (Tsh) (Tpsl £ Tsh: NO in S511),
the process is returned to the step S508 by the CPU 102.

[0077]10n the other hand, when it is discriminated that the
numerical value of the power saving state elapse time
(Tpsl) is larger than the numerical value of the
automatic off driving state transition time (Tsh) (Tpsl
> Tsh: YES in S511), the process is advanced to a step
S512 by the CPU 102.

[0078]In the step S512, it is controlled by the CPU 102 not
to apply the DC power-supply voltage 15d from the DC
power-supply generating unit 131 by switching the
output port P4, so as to transition the image forming
apparatus 1 to the automatic off driving state.

[0079]Next, in a step S513, an automatic off driving state
transition flag (Fsh) is set (Fsh = 1) and stored in
the data area of the ROM 104, by the CPU 102.

[0080]Next, in a step S514, it is controlled by the CPU 102
to switch the output port Pl to “high” to supply the
power to the solenoid 134, thereby turning off the
power-supply switch 133.

[00O8l]Hereinafter, lifetime detection controlling of the
power-supply switch 133 according to the first
embodiment will be described with reference to FIG. 6.

[0082]FIG. 6 is the flow chart indicating an example of the
power-supply switch lifetime detection controlling
according to the first embodiment of the present
invention. Here, it should be noted that the
respective steps shown in FIG. 6 are carried out by the
CPU 102 on the basis of the program stored in the
program area of the ROM 104 (or extracted and expanded
from the program area of the ROM 104 to the RAM 103).

[0083])In this process, it is prevented that the number of
times of off/on of the power-supply switch reaches the-
number of times of off/on defined as the lifetime of
the used power-supply switch 133 in a period of use.

[0084] For example, when the power-supply switch 133 is used
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five days a week on the assumption that the number of
times of off/on defined as the lifetime of the power-
supply switch 133 is 20,000 and the period of use of
the image forming apparatus 1 is five years, the number
of off/on per day is limited to about 15 times. In _
this case, in order to prevent that the number of times
of off/on reaches the number of times of off/on defined
as the lifetime of the power-supply switch 133 in the
period of use of the image forming apparatus 1, the
upper limit of the number of counting times of off/on
of the power-supply switch 133 per day is set to 10
times. Then, when the number of times of off/on
exceeds the set 10 times, it is controlled to stop
performing the automatic off driving, thereby
preventing that the number of times of off/on increases.

[0085]When the power-supply switch 133 is turned on by the
user and thus the power supply voltage is applied to
the controlling unit 10, the processes indicated by the
flow chart of FIG. 6 are started.

[0086] Initially, in a step S601, an initial setting {(power-
supply on initial setting) is performed to the ‘
controlling unit 10 of the image forming apparatus 1 by
the CPU 102. : .

[0087]Next, in a step S5S602, date and time information (Tpon),
which was stored in the data area of the ROM 104 at the
time when the power-supply switch 133 was previously
turned on by the user, is read and then written in the
RAM 103 by the CPU 102.

[0088]In a step $S603, current calendar information (e.g.,
December 3, 2010 - 16:48:53) is read from the clock
unit 125 by the CPU 102. Then, the read calendar
information is written in the RAM 103 as date and time
information (Tponn) indicating the time at which the
power-supply switch 133 is turned on this time.

[0089]In a step S604, the date and time information (Tpon)

and the date and time information (Tponn) are compared



WO 2012/147827 PCT/JP2012/061164
19

with each other by the CPU 102, whereby it is
discriminated whether the date and time has not been
changed (Tpon = Tponn). |

[0090]When i1t 1s discriminated that the date and time has
been changed (e.g., Tpon = December 2, 2010; and Tponn
= December 3, 2010) (NO in S604), the process is
advanced to a step S605 by the CPU 102.

[0091]In the step S605, the number of times of off/on (Nsw)
of the power-supply switch per day stored in the data
area of the ROM 104 is initialized (cleared) by the CPU
102. Further, in a step S606, the automatic off
driving stop flag (Fst) stored in the data area of the
ROM 104 is cleared (Fst = 0) by the CPU 102, and the
process is advanced to a step S$S607.

[0092]0n the other hand, when it is discriminated in the step
5604 that the date and time has not been changed (e.g.,
Tpon = December 3, 2010; and Tponn = December 3, 2010)
(YES in S604), the number of times of off/on (Nsw) of
the power-supply switch per day is not cleared by the
CPU 102, and the process is advanced to the step S607.

[0093]In the Step 35607, the date and time information (Tpon)
indicating the date and time at which the power-supply
switch 133 was previously turned on is changed
(updated) by the date and time information (Tponn)
indicating the date and time at which the power-supply
switch 133 is turned on this time. Then, the obtained
date and time information (Tpon) is stored in the data
area of the ROM 104 by the CPU 102. Thus, in a case
where the user turns on the power-supply switch 133
next time, when the date and time information (Tpon) is
read from the ROM 104 by the CPU 102, the read
information is the date and time information (Tponn)
indicating the date and time at which the power-supply
switch 133 1is turned on this time.

[0094]Next, in a step S608, the automatic off driving state
transition flag (Fsh) is read from the data area of the
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ROM 104 by the CPU 102. Here, the automatic off
driving state transition flag (Fsh) is the flag for
confirming the transition to the automatic off driving
state, which was stored in the data area of the ROM 104
by the CPU 102 at the time of the previous transition
to the automatic off driving state. Therefore, on the
basis of whether the set value of the automatic off
driving state transition flag (Fsh) is “1” or “07, it
is possible for the CPU 102 to discriminate whether the
previous off of the power-supply switch 133 is based on
the automatic off controlling or the user’s manual
operation.

[0095]Next, in a step S609, it is discriminated by the CPU
102 whether or not the automatic off driving state
transition flag (Fsh) has been set (Fsh = 1). Then,
when it is discriminated that the automatic off driving
state transition flag (Fsh) has not been set (Fsh = 0)
(NO in S609), the process is advanced to a step S611 by
the CPU 102. In the step S611, the numerical value of
the number of times of off/on (Nsw) of the power-supply
switch per day read from the data area of the ROM 104
is updated by performing increment of “1” count by the
CPU 102, and the updated number of times of off/on
(Nsw) of the power-supply switch per day is stored in
the data area of the ROM 104 (update of Nsw by count).
Then, the process is advanced to a step S612.

[0096]0On the other hand, when it is discriminated that the
automatic off driving state transition flag (Fsh) has
been set (Fsh = 1) (YES in S609), the process is
advanced to a step S610 by the CPU 102. In the step
S610, the numerical value of the number of times of
off/on (Nsw) of the power-supply switch per day read
from the data area of the ROM 104 is updated by
performing increment of a “small” count by the CPU 102,
and the updated number of times of off/on (Nsw) of the

power-supply switch per day is stored in the data area
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of the ROM 104 (update of Nsw by small count). Then,
the process i1s advanced to the step S612.

(0097]Here, the increment of the value (Nsw) by small count
(update of Nsw by small count) in the step $610 will be
described.

[0098] The increment of the value (Nsw) by'small count (update
of Nsw by small count) indicates the update of the
count time based on the lifetime of the power-supply
switch 133 previously calculated according to the
resistance load of the power-supply switch 133 in the
automatic off controlling. Here, the lifetime of the
power-supply switch 133 to be used will be described
with reference to FIG. 7.

[0099]FIG. 7 is the graph indicating an example of the
lifetime curve of the power-supply switch 133.

[0100]In the lifetime curve graph of FIG. 7, a current of the
resistance load is plotted along the horizontal axis,
and the number of times of off/on being the lifetime of
the power-supply switch 133 is plotted alcong the
vertical axis.

[0101]In this graph, when the resistance load of the power-
supply switch 133 is 1A, the number of times of off/on
being the lifetime is 2,000. Further, when the
resistance load is 0.1A, the'number of times of off/on
is 20,000. Here, it is assumed that the power at the
time when the image forming apparatus 1 is in the
normal state is 1A, and that the power at the time when
the image forming apparatus 1 is in the automatic off
driving state is 0.1A. 1In these cases, if the power-
supply switch 133 is turned off in the normal state,
the lifetime is equivalent to 2,000 times. Further, if
the power-supply switch 133 is turned off in the
automatic off driving state, the lifetime is equivalent
to 20,000 times.

[0102]Therefore, if the power-supply switch 133 is turned off

in the automatic off driving state by the number of
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times (10 times = 20,000/2,000 times in the above
example) based on the ratio of the number of times
(20,000 times in the above example) of off/on being the
lifetime of the power-supply switch 133 in the
automatic off driving state to the number of times
(2,000 times in the above example) of off/on being the
lifetime of the power-supply switch 133 in the normal
state, it is conceivable that the power-supply switch
133 1s used up as well as a case where the power-supply
switch 133 is turned off once in the normal state.

[0103]Consequently, according to the present embodiment, in
the step S610, the numerical value of the number of
times of off/on (Nsw) of the power-supply switch per

~day is incremented by “1/10” count (adding 0.1 to the
numerical value of Nsw) by the CPU 102. Alternatively,
if the advance of the process to the step S610 is
performed 10 times, the numerical value of the number
of times of off/on (Nsw) of the power-supply switch per
day may be incremented by “1” count by the CPU 102.
That is, it may be possible to adopt any constitution
if it is the constitution that the number of times of
off/on (Nsw) of the power-supply switch is counted up
by “1” when the power-supply switch 133 is turned off
by the manual operation, or the number of times of
off/on (Nsw) of the power-supply switch is counted up
by “1” when the power-supply switch 133 is turned off
by a second number of times (10 times in the above
example) under the control of the CPU 102.

[0104]Thus, it is possible for the CPU 102 to appropriately
count the number of times of off/on of the power-supply
switch 133, according to whether the previous off of
the power-supply switch 133 was based on the automatic
off controlling or based on the user’s manual operation.

[0105]Next, in the step S612, the numerical value of the
number of times of off/on (Nsw) of the power-supply

switch per day and a predetermined number of times (the
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numpber of times of off/on of the power-supply switch
133 previously stored as a predetermined numerical
value in the ROM 104 (a first number of times)) are
compared with each other by the CPU 102. Here, with
respect to the number of times of off/on of the power-
supply switch 133 previously stored in the ROM 104,. for
example, when the number of times of off/on defined as
the lifetime of the power-supply switch 133 is
equivalent to 20,000 times, it is assumed that the
numerical value of “10 times” has been previously _
stored in the ROM 104 as the number of times of off/on
per day. That is, the above predetermined number of
times is equivalent to the number of times based on the
number of times of off/on defined as the lifetime of
the power-supply switch 133.

[0106]Then, when it is discriminated that the numerical value
of the number of times of off/on (Nsw) of the power-
supply switch per day is larger than the predetermined
number of times (e.g., Nsw 2 10) (YES in $612), the
process is advanced to a step $613 by the CPU 102. 1In
the step S613,'the automatic off driving stop flag
(Fst) is set (Fst = 1) and stored in the data area of
the ROM 104 by the CPU 102, and then the process is
advanced to a step S614.

[0107]0n the other hand, when it is discriminated that the
numerical value of the number of times of off/on (Nsw)
of the power-supply switch per day is not larger than
the predetermined number of times (e.g., Nsw < 10) (NO
in S612), the automatic off driving stop flag (Fst) is
not set (Fst stored in the ROM 104 remains “0”) by the
CPU 102, and the process is advanced to the step S$614.

[0108]In the step S614, the power controlling operation
indicated by the flow chart of FIG. 5 is performed by
the CPU 102.

[0109]Incidentally, in the power controlling operation in FIG.
5, the automatic off driving stop flag (Fst) is the
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recognition flag for causing the CPU 102 not to
transition the image forming apparatus to the automatic
off driving state.

[0110]When the automatic off driving is performed by the CPU
102, the setting of the automatic off driving state
transition flag (Fsh) is discriminated in the step S513
of FIG. 5, whereby it is controlled to select whether
to perform the automatic off driving or maintain the
power saving state without performing the automatic off
driving until the date and time information (Tpon) is
updated. That is, when the counted numerical value of
the number of times of off/on (Nsw) of the power-supply
switch per day exceeds the first number of times, it is
controlled by the CPU 102 not to perform the
controlling (automatic off driving) for turning off the
power-supply switch. Thus, by this controlling, it is
possible for the CPU 102 to reduce the number of times
of off/on of the power-supply switch 133 by the
automatic off driving, thereby enabling to suppress
that the power-supply switch 133 comes to its lifetime.

[0111]Incidentally, in the present embodiment, the image
forming apparatus 1 has the two power states of the
normal state and the power saving state in addition to
the automatic off driving state. However, the power
states of the image forming apparatus only have to be
two or more. Namely, the present invention is not
limited by the number of power states. For example,
when the number of the power states other than the
automatic off driving state is three or more, a
modification can be achieved according to the
constitution of the image forming apparatus 1 such as
an increase of the kinds of power supplies from the
power-supply unit 13, or an increase of the power
supply destinations of the image forming apparatus 1.

[0112] Further, the automatic off driving state only has to be
the state capable of performing the driving controlling
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to the solenoid 134 of the power-supply switch 133, and,
to be, among the power states achievable in the image
forming apparatus 1, the state capable of minimizing

the power. In the present embodiment, the power supply
from the DC power-supply generating unit 131 to the
solenoid 134 and the output port controlling by the CPU
102 correspond to the automatic off controlling state.

[0113]1Furthermore, in the present embodiment, the number of
times of off/on of the power-supply switch 133 to be
compared in the process indicated by the flow chart of
FIG. 6 is the number of times in the period of one day.
However, the relevant period only has to be a specific
period by which it is possible to suppress that the
power-supply switch 133 comes to its lifetime (for
example, one year, one month, one week, a specific time,
or the like). That is, it is discriminated by the CPU
102 whether or not the specific period has elapsed, and
the number of times of switching is initialized for
each specific period (S604 to S605 in FIG. 6).

[0114]As just described, according to the present embodiment,
when the automatic off driving is performed by the
power-supply switch equipped with the mechanical relay,
the resistance load of the power-supply switch is
decreased at the time of performing the automatic off
driving of the power-supply switch. The number of
times of off/on of the power-supply switch to be
performed in the specific period based on the lifetime
of the used power-supply switch is defined. The number
of times of off/on of the power-supply switch is
counted in the specific period. The automatic off
driving is stopped when the counted number of times of
off/on of the power-supply switch reaches the defined
number of times. Further, when the number of times of
off/on of the power-supply switch is counted, how to
count the number of times of off of the power-supply
switch by the automatic off driving is changed.



WO 2012/147827 PCT/JP2012/061164
26

Therefore, it is possible to suppress that the number
of times of the automatic off driving affects the
number of times of off/on of the power-supply switch.
Thus, it is possible to immediately perform the
automatic off driving when the power-supply switch is
not used as suppressing costs for the power-supply
switch itself, whereby it is possible toc cope with the
entire power saving of the apparatus.

[0115) Furthermore, according to the present invention, it is
possible to extend the lifetime of the power-supply
switch while using the conventional power-supply switch
as the switch itself. Consequently, it is unnecessary
to use the power-supply switch for which the number of
times of off/on has been ensured according to the user
who uses the image forming apparatus frequently. Thus,
it is possible to prevent that the costs of the power-
supply switch itself increase, and it is also possible
to prevent that the increased size of the power-supply
switch affects the overall constitution of the image
forming apparatus itself.

[0116] Incidentally, in the present embodiment, when the
numpber of times of off/on of the power-supply switch
exceeds the predetermined number of times in the
predeterminéd period, it is controlled not to perform
the automatic off driving. However, the present
invention is not limited to the constitution of
controlling not to perform the automatic off driving
when the number of times of off/on of the power-supply
switch exceeds the predetermined number of times in the
predetermined period. That is, the present invention
also includes a constitution that the CPU 102 does not
perform the controlling based on the number of times of
off/on but performs, when performing the automatic off
driving, the automatic off driving by transitioning to
the power state (automatic off driving state) of which

the power consumption is small.
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[0117]Even in this constitution, it is possible to extend the

lifetime of the power-supply switch while using the
conventional power-supply switch as the switch itself.
Consequently, it is unnecessary to use the power-supply
switch for which the number of times of off/on has been
ensured according to the user who uses the image
forming apparatus frequently. Thus, it is possible to
prevent that the costs of the power-supply switch
itself increase, and it is also possible to prevent
that the increased size of the power-supply switch
affects the overall constitution of the image forming
apparatus itself.

Second Embodiment

(0118]In the above-described first embodiment, the power

state is transitioned in the order of the normal state
— the power saving state - the automatic off driving
state according to the power controlling indicated by
the flow chart of FIG. 5, and then the automatic off
driving of the power-supply switch 133 is performed.

[0119] Further, to achieve the power saving of the image

forming apparatus 1, the automatic off'driving of the
power-supply switch 133 is performed while the normal
state is being maintained, whereby it is possible to

turn off the power-supply switch 133 as compared with

the first embodiment.

[0120] In this case, however, since the power-supply switch

133 is turned off while the resistance load thereof is
still large, such an off operation seriocusly affects

the lifetime of the power-supply switch 133.

(0121] Therefore, according to the second embodiment, in the

process indicated by the flow chart of FIG. 6, when the
number of times of off/on (Nsw) of the power-supply
switch 1s counted when the power supply is on, the
changed counting method in the automatic off driving to
be performed in the steps S609 and S610 is not
performed. Namely, the number of times of off/on (Nsw)
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of the power-supply switch is counted as the power-
supply off in the normal state in the step S611.

[0122] Then, when the number of times of off/on (Nsw) of the
power-supply switch reaches a predetermined number of
times, the subsequent automatic off driving of the
power-supply switch 133 is performed after the power
state is transitioned to the automatic off driving
State.

[0123]Hereinafter, lifetime detection controlling of the
power-supply switch 133 according to the second
empodiment will be described with reference to FIG. 8.

[0124]1FIG. 8 is the flow chart indicating an example of the
power-supply switch lifetime detection controlling
according to the second embodiment of the present
invention. Here, it should be noted that the
respective steps shown in FIG. 8 are carried out by the
CPU 102 on the basis of the program stored in the
program area of the ROM 104 (or extracted and expanded
from the program area of the ROM 104 to the RAM 103).

[0125]When the power-supply switch 133 is turned on by the
user and thus the power supply voltage is applied to
the controlling unit 10, the processes indicated by the
flow chart of FIG. 8 are started.

(0126]Here, since the processes in steps S801 to S807 are
respectively the same as those in the steps S601 to
S607 indicated by the flow chart of FIG. 6, the
explanations thereof will be omitted.

[0127]Next, in a step 5808, the numerical value of the number
of times of off/on (Nsw) of the power-supply switch per
day read from the data area of the ROM 104 is updated
by performing increment of “1” count by the CPU 102
(update of Nsw by count), and the updated number of
times of off/on (Nsw) of the power-supply switch per
day is stored in the data area of the ROM 104. Then,
the process is advanced to a step S809.

[0128] In the step S809, a power controlling operation
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illustrated in later-described FIG. 9 is performed.

[0129] Hereinafter, the power controlling operation according
to the second embodiment will be described with
reference to FIG. 9.

[0130]FIG. 9 is the flow chart indicating an example of the
power controlling operation according to the second
embodiment of the present invention. Here, it should
be noted that the respective steps shown in FIG. 9 are
carried out by the CPU 102 on the basis of the program
stored in the program area of the ROM 104 (or extracted
and expanded from the program area of the ROM 104 to
the RAM 103).

[0131)When the power-supply unit is turned on, the processes
indicated by the flow chart of FIG. 8 is performed, and
then the processes indicated by the flow chart of FIG.
9 are started by the CPU 102.

[0132]Here, since the processes in steps S901 to $S904 are
respectively the same as those in the steps S501 to
S504 indicated by the flow chart of FIG. 5, the
explanations thereof will be omitted.

[0133]Then, in a step S905, the numerical value of the
automatic off driving state transition time (Tsh)
previously stored in the data area of the ROM 104 and
the numerical value of the normal state elapse time
(Tpnr) are compared with each other by the CPU 102,
whereby it is discriminated whether or not the
numerical value of the normal state elapse time (Tpnr)
is larger than the numerical value of the automatic off
driving state transition time (Tsh).

[0134] Then, when it is discriminated that the numerical wvalue
of the normal state elapse time (Tpnr) is not larger
than the numerical value of the automatic off driving
state transition time (Tsh) (Tpnr £ Tsh: NO in S$905),
the process 1is returned to the step S$903 by the CPU 102.

{0135]0n the other hand, when it is discriminated that the

numerical value of the normal state elapse time (Tpnr)
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is larger than the numerical value of the automatic off
driving state transition time (Tsh) (Tpnr > Tsh: YES in
S905), the process is advanced to a step S906 by the
CPU 102.

{0136] In the step 5906, the numerical value of the number of
times of off/on (Nsw) of the power-supply switch per
day and the number of times of off/on of the power-
supply switch 133 previously stored as a predetermined
numerical value in the ROM 104 (a predetermined number
of times) are compared with each other by the CPU 102.

[0137]Then, when it is discriminated that the numerical value
of the number of times of off/on (Nsw) of the power-
supply switch per day is not larger than the number of
times of off/on of the power-supply switch 133
previously stored in the ROM 104 (e.g., Nsw < 10) (NO
in S906), the process is advanced to a step S908 by the
CPU 102. In this step, it is controlled to perform the

~automatic off driving of the power-supply switch 133
while maintaining the normal state. That is, it is
controlled by the CPU 102 to switch the output port P1
to “high” while maintaining the normal state to supply
the power to the solenoid 134, thereby turning off the
power-supply switch 133.

[0138]10n the other hand, when it is discriminated that the
numerical value of the number of times of off/on (Nsw)
of the power-supply switch per day is larger than the
number of times of off/on of the power-supply switch
133 previously stored in the ROM 104 (e.g., Nsw 2 10)
(YES in S906), the process is advanced to a step S907
by the CPU 102. 1In this step, it is controlled to
transition the image forming apparatus 1 to the
automatic off driving state by respectively switching
the output ports P2, P3 and P4. After then, in the
step S908, it is controlled by the CPU 102 to perform
the automatic off drivingvof the power-supply switch

133. That is, after the image forming apparatus was
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transitioned to the automatic off driving state, it is
controlled by the CPU 102 to switch the output port P1
to “high” to supply the power to the sclenoid 134,
thereby turning off the power-supply switch 133.

[0139]As described above, according to the present embodiment,
in case of performing the automatic off driving by the
power-supply switch having the mechanical relay, the
automatic off driving of the power-supply switch is
performed in the normal state maintained. Then, when
the number of times of off/on of the power-supply
switch has gotten close to the number of times
affecting the lifetime of the power-supply switch, it
is controlled to perform the automatic off driving
after transitioning the power state to the automatic
off driving state of reducing the resistance load of
the power-supply switch. By the above operation, it is
possible in the present embodiment to perform the
automatic off driving faster than the case of
performing the automatic off driving surely after
transitioning the power state from the normal state to
the automatic off driving state. Further, as‘long as
the number of times of off/on of the power-supply
switch is small, it is possible to frequently perform
the automatic off driving, whereby it is possible to
achieve the power saving of the image forming apparatus
by the automatic off driving.

[0140]Moreover, according to the present embodiment, it is
possible to extend the lifetime of the power-supply
switch while using the conventional power-supply switch
as the switch itself. Consequently, it 1s unnecessary
to use the power-supply switch for which the number of
times of off/on has been ensured according to the user
who uses the image forming apparatus frequently. Thus,
it is possible to prevent that the costs of the power-
supply switch itself increase, and it is also possible

to prevent that the increased size of the power-supply
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switch affects the overall constitution of the image
forming apparatus itself.

[0141]Ihcidentally, although the above embodiments are
applied to the image forming apparatus, the present
invention is also applicable to any electronic device
if it can operate in a plurality of power states.

[0142] Incidentally, the structures and the contents of the
above various kinds of data are not limited to those
described above. Namely, it is needless to say that
the above wvarious kinds of data can include various
kinds of structures and contents according to their
intended purposes and objects.

[0143]Although the exemplary embodiments of the present
invention have been described as above, it should be
noted that the present invention can adopt an
embodiment which is recognized as, e.g., a system, an
apparatus, a method, a program, or a recording medium.
More specifically, the present invention may be applied
to a system which is composed of a plurality of devices
or to an apparatus which includes only one device.

{0144]) Incidentally, it should be noted that the constitution
obtained by properly combining the above embodiments is
also included in the present invention. As described
above, according to the present invention, it is
possible to perform the excellent power supply
controlling for the image forming apparatus having the
plurality of power states, in consideration of the
limitation of the number of times of off/on of the
power-supply switch.

Other Embodiments

[0145]Also, the present invention is realized by performing
the following process in which software (program) for
achieving the functions of the above embodiments is
supplied to a system or an apparatus via a network or
various kinds of storage media and the supplied

software is read and actually executed by a computer
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(or a CPU or an MPU) of the system or the apparatus.

[01l46] Further, the present invention may be applied to a
system composed of a plurality of devices or an
apparatus having a single device.

[0147]Aspects of the present invention can also be realized
by a computer of a system or apparatus (or devices such
as a CPU'or an MPU) that reads out and executes a
program recorded on a memory device to perform the
functions of the above embodiments, and by a method,
the steps of which are performed by a computer of a
system or an apparatus by, for example, reading out and
executing a program recorded on a memory device to
perform the functions of the above embodiments. For
this purpose, the program is provided to the computer
for example via a network or from a recording medium of
various types serving as the memory device (e.g.,
computer-readable medium) .

[0148]While the present invention has been described with
reference to the exemplary embodiments, it 1s to be
understood that the invention is not limited to the
disclosed exemplary embodiments. The scope of the
following claims is to be accorded the broadest
interpretation so as to encompass all such
modifications and equivalent structures and functions.

[0149] This application claims the benefit of Japanese Patent
Application No. 2011-097258, filed April 25, 2011,
which is hereby incorporated by reference herein in its

entirety.
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CLAIMS

[Claim 1]An image forming apparatus which can operate in a
plurality of power states, comprising:

a controlling unit configured to transition the
power state of the image forming apparatus to a
first power state, a second power state which can be
returned to the first power state in response to a
return instruction, or a third power state of which
power 1is saved as compared with power of the second
power state; and

a power-supply switch configured to cut off power
supply to the image forming apparatus by being
turned off by an internal mechanical relay driven by
a manual operation or controlling from the
controlling unit,

wherein the controlling unit controls to turn off
the power-supply switch after transitioning the
power state from the second power state to the third
power state.

[Claim 2]The image forming apparatus acoording to Claim 1,
further comprising an operation unit configured to
accept an operation from a user,
wherein the controlling unit controls to stop power
supply to the operation unit in case of
transitioning the power state of the image forming
apparatus from the second power state to the third
power state.

[Claim 3]The image forming apparatus according to Claim 2,
wherein the controlling unit controls to stop the
power supply to the operation unit in a case where
there 1s no operation of the user from the operation
unit for a givenbtime.

[Claim 4]The image forming apparatus according to any one of
Claims 1 to 3, further comprising a counting unit
configured to count the number of times of turning

0off the power-supply switch,
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wherein the controlling unit controls not to turn
off the power-supply switch in a case where the
number of times counted by the counting unit exceeds
a first number of times.

[Claim 5]The image forming apparatus according to Claim 4,
wherein the first number of times is the number of
times based on the number of times of off/on defined
as a lifetime of the power-supply switch.

[Claim 6]The image forming apparatus according to Claim 4 or
5, wherein, in a case where the power-supply switch
is turned off by the manual operation, the counting
unit coﬁnts up the number of times of turning off
the power-supply switch, and, in a case where the
power-supply switch is turned off by a second number
of times under the control of the controlling unit,
the counting unit counts up the number of times of
turning off the power-supply switch.

[Claim 7]The image forming apparatus according to Claim 6,
wherein the second number of times is the number of
times based on a ratio of the number of times of
off/on being - the lifetime of the power-supply switch
in a predetermined power state to the number of
times of off/on being the lifetime of the power-
supply switch in a normal power state.

[Claim 8]A controlling method for an image forming apparatus
which can operate in a plurality of power states,
the controlling method comprising:
transitioning the power state of the image forming
apparatus from a first power state to a second power
state which can be returned to the first power state
in response to a return instruction;
transitioning the power state of the image forming
apparatus from the second power state to a third
power state of which power is saved as compared with
power of the second power state; and

cutting off power supply to the image forming



WO 2012/147827 PCT/JP2012/061164
36

apparatus by turning off an internal mechanical
relay driven by a manual operation or controlling
from a controlling unit.

[Claim 9]A computer-readable storage medium storing a
computer-executable instructions to cause a computer
to execute the controlling method according to Claim
8.
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