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INFORMATION PROCESSING APPARATUS,
METHOD FOR CONTROLLING POWER

STATE SHIFT AND CLEARING OR NOT
CLEARING A SHIFT TIME MEASURED

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions

made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information processing
apparatus that takes a plurality of power states, and a method
for controlling the information processing apparatus.

2. Description of the Related Art

Techniques for suppressing power consumption of a net-
work-connected information processing apparatus such as a
mult1 function peripheral (MFP) and a printer have hereto-
fore been discussed. Among the known techniques for
suppressing the power consumption 1s one that shifts the
information processing apparatus to a low power consump-
tion state 1f the mmformation processing apparatus has not
been operated for a certain time. For further power saving
from the low power consumption state, a technique for
automatically powering ofl the information processing appa-
ratus 1f the information processing apparatus in the low
power consumption state has not been operated for a certain
time (shutdown shift time) has been known (hereinafter,
referred to as an automatic shutdown function; see Japanese
Patent Application Laid-Open No. 08-076653).

In the above-described low power consumption state, a
power supply to a network interface card (NIC) for receiving,
packets 1s maintained to monitor packets transmitted from a
computer on the network. If the information processing
apparatus returns from the low consumption state to a
normal power state to make a response to every packet that
the NIC receives, the power consumption of the information
processing apparatus eventually becomes high.

A technique called proxy response has been discussed.
The proxy response refers to a technique that provides the
NIC with a function of responding to a specific packet or
packets. With the proxy response, the NIC responds to the
specific packet(s) with the information processing apparatus
remaining in the low power consumption state (without the
information processing apparatus returning to the normal
power state). This can reduce the power consumption of the
information processing apparatus because the time during
which the information processing apparatus i1s 1n the low
power consumption state increases. If the NIC receives a
packet other than the specific packet(s), the NIC can make
no proxy response and the information processing apparatus
needs to be restored from the low power consumption state
to the normal power state. When a packet to which no proxy
response can be made 1s received, the information process-
ing apparatus, which 1s restored to the normal power supply,
makes a response to the packet.

The information processing apparatus that makes a proxy
response 1n the low power consumption state can respond to
the specific packet(s) transmitted from an external apparatus
while remaining 1n the low power consumption state. How-
ever, the information processing apparatus cannot respond to
a packet other than the specific packet(s) while remaiming 1n
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2

the low power consumption state. In an environment where
the information processing apparatus frequently receives
packets to which no proxy response can be made, the
information processing apparatus irequently returns from
the low power consumption state to the normal power state.
In such an environment, the shutdown shift time to elapse
before activation of the above-described automatic shut-
down function stops being measured each time the infor-
mation processing apparatus returns to the normal power
state. The automatic shutdown function therefore will not be
executed despite 1ts existence. As a result, the information
processing apparatus keeps failing to enter an off state.

SUMMARY OF THE INVENTION

The present invention 1s directed to an information pro-
cessing apparatus capable of preventing the shutdown shift
time from stopping being measured when the mformation
processing apparatus returns from the low power consump-
tion state to the normal power state because of a specific
return factor.

According to an aspect of the present invention, an
information processing apparatus operating in a first power
state, a second power state with power consumption lower
than that of the first power state, a third power state with
power consumption lower than that of the second power
state, and a fourth power state with power consumption
lower than that of the third power state, includes a time
measurement unit configured to measure time, a power
control unit configured to shiit a power state of the infor-
mation processing apparatus which 1s in the third power
state
(1) from the third power state to the fourth power state when

a first shift time 1s measured by the time measurement

unit,

(2) from the third power state to the second power state
when a first shift factor for shifting the information
processing apparatus from the third power state to the
second power state occurs before the first shift time 1s
measured by the time measurement unit, and

(3) from the third power state to the first power state when
a second shiit factor for shifting the information process-
ing apparatus from the third power state to the first power
state occurs before the first shift time 1s measured by the
time measurement unit, and a control unit configured to,
when the power control unit has shifted the power state of
the information processing apparatus from the third power
state to the first power state, clear the time measured by
the time measurement unit, and when the power control
unit has shifted the power state of the information pro-
cessing apparatus from the third power state to the second
power state, not to clear the time measured by the time
measurement unit.

Further features of the present mmvention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram 1llustrating an overall configuration of
a printing system including an MFP according to a first
exemplary embodiment.

FIG. 2 1s a diagram 1illustrating a configuration of a power
supply circuit of the MFP.

FIG. 3 1s a hardware block diagram of the MFP.

FIG. 4 1s a block diagram of a timer unit of the MFP
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FIG. 5 1s a block diagram of a setting register of the timer
unit of the MFP.

FIG. 6 1s a diagram 1llustrating an operation unit of the
MEFP.

FIG. 7 1s a state transition diagram illustrating power
states of the MFP.

FIG. 8 1s a flowchart illustrating an operation of a NIC
when the MFP 1s 1n a deep sleep state.

FI1G. 9 1s a flowchart 1llustrating processing by which the
MEFEP shifts to the deep sleep state and processing by which
the MFP returns from the deep sleep state.

FIG. 10 1s a flowchart 1llustrating processing of the timer
unit of the MFP.

FIG. 11 A 1s a time chart illustrating changes of the power
state of the MFP 1n a time series (when the MFEFP returns from
the deep sleep state because of a specific return factor). FIG.
11B is a time chart illustrating changes of the power state of
the MFP 1n a time series (when the MFP returns from the
deep sleep state because of a factor other than the specific
return factor).

DESCRIPTION OF TH.

(L
1]

EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the invention will be described 1n detail below with refer-
ence to the drawings.
<QOverall Configuration of Printing System>

FIG. 1 1s a diagram 1llustrating an overall configuration of
a printing system 1 including an MFP according to a first
exemplary embodiment of the present invention. As 1llus-
trated 1n FIG. 1, the printing system 1 according to the first
exemplary embodiment includes a host computer (herein-
alter, referred to as a personal computer (PC)) 100, and an
MEFEP 200 which can be connected to the PC 100 via a
network 300. In the printing system 1, the PC 100 and the
MFEP 200 communicate through a bldlrectlonal 111terface
The bidirectional mterface may be a wired one such as
local area network (LAN) and a Universal Serial Bus (USB)
and a wireless one such as a wireless LAN.

The MFP 200 has a plurality of functions including those
ol a printer, a scanner, a copying machine, and a facsimile
machine.

A printer driver 1s installed 1n the PC 100. The PC 100
transmits print data to the MEFP 200.
<Power Supply Circuit of MFP>

FIG. 2 1s a block diagram illustrating a power supply
control of the MFP 200.

The MFP 200 1s connected to an alternating-current power
supply AC. A main switch 501 and a power supply unit 502
are connected to the alternating-current power supply AC. A
relay 503, a power supply unit 504, and a switch 505 are
arranged between the main switch 501 and a printer unit 20.
A relay 506, a power supply unit 507, and a switch 308 are
arranged between the main switch 501 and a scanner unit 10.

The main switch 501 controls on and off of the power
supplied from the alternating-current power supply AC to
cach part of the MFP 200. The main switch 501 1s a solenoid
switch including a switch and an actuator. The switch can be
manually or automatically turned off. The actuator includes
a solenoid and an 1ron core (arranged inside the solenoid).
Passing a current through the solenoid actuates the iron core,
whereby the switch can be automatically turned ofl.

The power supply unit 302 converts an alternating-current
power supply supplied from the alternating-current power
supply AC 1nto a direct-current power supply, and supplies
the direct-current power supply to a controller unit 30. For
example, the power supply unit 502 supplies a voltage o1 3.3
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V to the controller unit 30. A semiconductor switch 509 1s
arranged between the power supply unit 502 and the con-
troller unit 30.

The power supply unit 504 converts the alternating-
current power supply supplied from the alternating-current
power supply AC into a direct-current power supply, and
supplies the direct-current power supply to the controller
umt 30, the printer umit 20, and the scanner unit 10. For
example, the power supply unit 504 supplies a voltage of 12
V to the controller umt 30, the printer unmit 20, and the
scanner unit 10. The power supply unit 507 converts the
alternating-current power supply supplied from the alternat-
ing-current power supply AC mto a direct-current power
supply, and supplies the direct-current power supply to the
printer unit 20 and the scanner unit 10. For example, the
power-supply unit 507 supplies a voltage of 24 V to the
printer unit 20 and the scanner unit 10.

The main switch 501, the relays 503 and 506, the switches
505 and 508, and the semiconductor switch 509 are all
controlled on/off by a power supply control unit 50.

As 1illustrated i FIG. 7, the MFP 200 according to the
present exemplary embodiment takes any one of a normal
state (first power state) 202, a sleep state (first power state)
203 which saves power more than the normal state 202, a
deep sleep state (second power state) 204 which saves power
more than the sleep state 203, and a power off state (third
power state) 201 which saves power more than the deep
sleep state (second power state) 204.

When the MFP 200 1s in the normal state 202, the main
switch 501, the relays 503 and 506, the switches 505 and
508, and the semiconductor switch 509 are all turned on. In
the normal state 202, the power supply unit 502 supplies
power to the controller unit 30. In the normal state 202, the
power supply unit 504 supplies power to the controller unit
30, the printer unit 20, and the scanner unit 10. In the normal
state 202, the power supply unit 307 supplies power to the
printer unit 20 and the scanner unit 10. In the normal state
202, the power supply units 502 and 504 both supply power

to various parts of the controller unit ({or example, a central

processing unit (CPU) 301, a NIC 305, and a timer unit 309).

When the MFEP 200 1s in the sleep state 203, the main
switch 501, the relays 503 and 506, and the semiconductor
switch 509 are turned on. The switches 505 and 3508 are
turned ofl. In the sleep state 203, the power supply units 502
and 504 both supply power to various parts of the controller
unmt 30 (for example, the CPU 301, the NIC 305, and the
timer unit 309). Since the switches 505 and 508 are turned
oll, no power 1s supplied to the printer unit 20 or the scanner
unmt 10.

When the MFP 200 1s 1n the deep sleep state 204, the main
switch 501 and the semiconductor switch 509 are turned on.
The relays 503 and 506 and the switches 505 and 3508 are
turned ofl. In the deep sleep state 204, the power supply unit
502 supplies power to the controller unit 30 while the power
supply unit 504 supplies no power to the controller unit 30.
Consequently, the NIC 305 and the timer unit 309 of the
controller unit 30 are supplied with power and the CPU 301
1s not. Since the relays 5303 and 506 are turned ofl, no power

1s supplied to the printer unit 20 or the scanner 11111’[ 10.

When the MFEP 200 1s 1n the power off state 201, the main
switch 501, the relays 503 and 506, the switches 505 and
508, and the semiconductor switch 509 are all turned off.
The power supply to each part of the MFP 200 1s thus
stopped.
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<About Details of MFP>

FIG. 3 1s a hardware block diagram illustrating the details
of the MFP 200 according to the first exemplary embodi-
ment of the present invention.

The MFP 200 includes the scanner unit 10, the printer unit
20, the controller unit 30, an operation unit 40, the power
supply control unit 50, and a facsimile (FAX) unit 60.

The scanner unit 10 reads a document placed by a user,
and generates 1image data. For example, the scanner unit 10
exposes a document placed on a document positioning glass
plate to light from a document illumination lamp ncluding
a halogen lamp. The scanner umt 10 receives retlected light
from the document by using a charge-coupled device (CCD)
sensor, and outputs the resultant as an 1mage signal.

The printer unit 20 exposes a photosensitive member
based on the image data to form an electrostatic latent
image. The printer unit 20 develops the formed electrostatic
latent 1mage with a developer (toner), and transiers the
resultant to a sheet to form an 1mage.

The FAX unit 60 receives FAX data transmitted from an
external apparatus, and converts the FAX data into printable
image data.

The scanner unit 10, the printer unit 20, and the FAX unit
60 may include typical configurations and functions of
conventional scanners, printers, and facsimiles. A detailed
description of typical functions and structures as an 1image
processing apparatus will be omitted.

The operation unit 40 1ncludes various keys for accepting,
user’s operations, and a display unit that displays various
types of setting information about printing and a scanner.

The power supply control unit 50 controls the power
supply to the scanner unit 10, the printer umt 20, the
controller unit 30, the operation unit 40, and the FAX unit 60
according to an instruction transmitted from a power supply
control interface (I/F) 308 of the controller unit 30.

The controller unit 30 1s connected to the scanner unit 10
which serves as an 1image reading device, the printer unit 20
which serves as an 1image forming device, the FAX unit 60,
and the operation unit 40 which serves as a user interface.

The controller unit 30 includes the CPU 301, a read-only
memory (ROM) 302, a random access memory (RAM) 303,
a nonvolatile random access memory (NVRAM) 304, the
NIC 305, the timer umt 309, and a storage umt 317. The
controller unit 30 further includes an operation unit I'/F 306,
a scanner-printer communication I/'F 307, the power supply
control I’/F 308, an 1mage bus I'F 310, a FAX I/F 311, a
scanner I/F 315, a printer I'F 316, a storage unit I/'F 318, an
extended I/F 319, and an external I/F 331. The controller
unit 30 further includes an 1mage compression/decompres-
sion unit 312, an 1image rotation unit 313, and a raster image
processor (RIP) unit 314.

The CPU 301 executes various programs including a
control processing routine to be described below. The ROM
302 contains various programs including a boot program for
the CPU 301 to operate with and the control processing
routine. The RAM 303 1s used as a work area and/or an
Image memory serving as a temporary storage location of
image data when the CPU 301 executes various programs.
The NVRAM 304 1s a nonvolatile RAM that stores various

control parameters.

The NIC 305 i1s connected to a LAN, and performs
various network controls such as transmission and reception
ol electronic mails and reception of page description lan-
guage (PDL) data transmitted from the PC 100. The NIC 3035
will be described 1n detail below.

The operation unit I'F 306 1s an I'F for commumnicating,
with the operation unit 40 to be described below. The
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scanner-printer communication I/F 307 1s an interface for
communicating with the scanner unit 10 and the printer unit
20 described above. The power supply control I'F 308 1s an
interface between the CPU 301, NIC 305, and timer unit 309
and the power supply control unit 50. Receiving a power
supply controlling signal from the NIC 303 or the timer unit
309, the power supply control I'F 308 in response thereto
1ssues an 1nstruction about the power supply to various units
of the MFP 200 including the scanner unit 10, the printer
unit 20, the controller unit 30, the operation unit 40, and the
FAX unit 60. Examples of the power supply controlling
signal include a PME# signal of the Peripheral Component
Interconnect (PCI) standard, and a WAKE# signal of the PCI
Express standard. The timer umt 309 measures the current
time. At least one or more time settings are possible 1n the
timer unit 309, and measures time to see whether the set
time(s) has/have elapsed.

The storage unit I'F 318 1s an I/F for connecting the
storage unit 317. An example of the storage unit I/F 318 1s
a Serial Advanced Technology Attachment (SATA). The
extended I'F 319 1s a bus for performing transmission and
reception with the NIC 305. Examples of the extended I/F
319 include PCI and PCI Express buses. The extended I/F
319 is connected to an extended I'F 324 on the NIC side by
the same type of bus. The CPU 301, the ROM 302, the RAM
303, the NVRAM 304, the operation unit I'F 306, the
scanner-printer communication I/F 307, the power supply
control I'F 308, the timer unit 309, the storage unit I'F 318,
and the extended I/'F 319 are connected to a system bus 400.
The storage unit 317 connected to the storage unit I'F 318 1s
a nonvolatile storage device for storing programs and/or
data. Examples of the storage unit 317 include a hard disk
and a flash memory.

The image bus I'F 310 1s a bridge that connects the system
bus 400 with an 1mage bus 401 for transierring an 1mage
signal. The 1image compression/decompression unit 312, the
image rotation unit 313, the RIP umit 314, the scanner I/F
umt 315, the printer I'F unit 316, and the FAX I/F 311 are
connected to the image bus 401.

The image compression/decompression unit 312 performs
Joint Photographic Experts Group (JPEG), Joint Bi-level
Image Experts Group (JBIG), Modified Read (MMR), and
Modified Huflman (MH) compression and decompression
processing. The image rotation umt 313 performs image data
rotation processing. The RIP unit 314 rasterizes PDL code
into a bitmap raster image. The scanner I'F unit 315 1s an
interface for connecting the scanner unit 10. The scanner I/'F
315 performs scanner 1image processing such as correction,
processing, and editing on data read by the scanner unit 10.
The printer I'F unit 316 performs printer 1mage processing
such as printer correction and resolution conversion on
image data intended for print output, and transfers 1image-
processed print data to the printer unit 20. The FAX I/F 311
1s an mterface for connecting the FAX unit 60. The FAX I/F
311 performs facsimile 1image processing such as image
decompression, correction, processing, and editing on com-
pressed 1image data recerved by the FAX unit 60. The FAX
I/'F 311 further performs facsimile image processing such as
facsimile 1mage compression, correction, and resolution
conversion on 1mage data mtended for facsimile transmis-

sion, and transiers print data to the FAX unit 60.

The external I’F 331 1s an I/'F for connecting an external
device to the MFP 200. Examples of the extended I'F 331

include a USB and an identification (ID) card reader I/F.
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<Details of NIC>

Next, the NIC 305 will be described 1n detail.

As 1llustrated 1n FIG. 3, the NIC 305 includes a CPU 320,
a ROM 321, a RAM 322, a network I/F 323, the extended
I/'F 324, a light-emitting diode (LED) 325, and a power
management event (PME) 326.

The CPU 320 executes various programs including a
control processing routine. The ROM 321 contains various
programs including a boot program for the CPU 320 to
operate with and the control processing routine, and various
parameters needed for network control such as a Media
Access Control (MAC) address. The RAM 322 1s used as a
work area and a temporary storage location of packets when
the CPU 320 executes various programs. Examples of the
network I'F 323 include the Institute of Electrical and
Electronics Engineering (IEEE) 802.3 and its extensions.
The extended I'F 324 1s a bus for connecting the NIC 3035
and the system bus 400. Examples of the extended I'F 324
include PCI and PCI Express interfaces. The extended I/F
324 is connected to the same type of interface as that of the
above-described extended I'F 319. The LED 325 includes an
LED connected via a general purpose mput/output (GPIO),
and functions as an indicator for indicating a status of the
NIC 305. For example, the LED 3235 can indicate the state
of electrical connection between the network I/'F 323 and the
network 300 and various operation states including a com-
munication mode by using the LED’s colors or blink pat-
terns. The PME 326 1s an interface for notifying an event

intended for power management to the power supply control
I/’F 308. For example, the PME 326 transmits a signal used
in a wake on LAN, such as a PME# signal of the PCI
standard or a WAKE# signal of the PCI Express standard, to
the power supply control I'F 308 via a GPIO.
<Configuration of Timer Unit>

FI1G. 4 1s a block diagram 1llustrating a configuration of
the timer unit 309 1n the MFP 200. The configuration of the
timer unit 309 will be described 1n detail with reference to
FI1G. 4. The timer unit 309 includes an I/F 1101, a timer
setting register 1102, a shutdown timer 1104, a deep sleep
timer 1105, a deep sleep return date and time comparator
1106, and a real time clock (RTC) 1107.

The I'F 1101 1s a bridge that 1s connected to the above-
described system bus 400 (see FIG. 3) and a bus in the timer
unit 309. The timer setting register 1102 1s a register for
storing timer settings. For example, the timer setting register
1102 includes a memory that can retain values, like a static
random access memory (SRAM), a dynamic random access
memory (DRAM), and an eclectrically erasable program-
mable read-only memory (j,;PROM) The shutdown timer
1104 15 a counter for measuring a duration of the deep sleep
state 204. When 1n the deep sleep state 204, the shutdown
timer 1104 decrements its counter at regular time 1ntervals,
and 1f the counter becomes zero, 1ssues an alarm. The power
supply control unit 50 receives the alarm through the power
supply control I/F 308, and supplies power to the CPU 301
whose power supply has been stopped 1n the deep sleep state
204. The power-supplied CPU 301 performs end processing
of an operating system (OS). After the end of the end
processing performed by the CPU 301, the power supply
control unit 50 makes a power state of the MFP 200
transition to the power off state 201. The deep sleep timer
1105 1s a counter for measuring a duration of the normal
state 202 or the sleep state 203. In the normal state 202 or
the sleep state 203, the deep sleep timer 1105 decrements its
counter at regular time 1ntervals, and 11 the counter becomes
zero, 1ssues an alarm. The CPU 301 receives the alarm

through the power supply control I'F 308, and performs
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processing for shifting to the deep sleep state 204. After the
end of the processing for shifting to the deep sleep state 204,
the power supply control unit 50 makes the power state of
the MFEP 200 transition to the deep sleep state 201. The deep
sleep return date and time comparator 1106 1s a circuit that
issues an alarm for returning from the deep sleep state 204
to the normal state 202 at a preset date and time. For
example, the deep sleep return date and time comparator
1106 compares a deep sleep return date and time set in a
deep sleep return date and time setting value 1303 of the
timer setting register 1102 to be described below with a
current date and time of the RTC 1107. If the dates and times
coincide, the deep sleep return date and time comparator
1106 notifies an alarm. The power supply control unit 50
receives the alarm through the power supply control I/F 308,
and makes the power state of the MFP 200 return from the
deep sleep state 204 to the normal state 202. Being supplied
with power due to the alarm, the CPU 301 performs a
specific operation 1 or specific operation 2 to be described
below.
<Structure of Setting Register>

FIG. 5 1s a diagram 1llustrating the timer setting register
1102 of the above-described timer unit 309. The timer
setting register 1102 has setting values including a shutdown
shift time setting value 1301, a deep sleep shift time setting
umt 1302, a deep sleep return date and time setting value
1303, and a sleep shift time setting value 1304. The shut-
down shift time setting value 1301 indicates a time (shut-
down shift time (first shift time)) to elapse betore the MFP
200 shafts from the deep sleep state 204 to the power ofl state
201. If the shutdown shift time has elapsed with the MFP
200 1n the deep sleep state 204, the NFP 200 shafts from the
deep sleep state 204 to the power off state 201. The shut-
down shift time 1s a time set by the user by using a settlng
screen to be described below (see FIG. 6). The deep sleep
shift time setting value 1302 indicates a time (deep S.eep
shift time) to elapse before the MEFP 200 shifts from the sleep
state 203 to the deep sleep state 204. 11 the deep sleep shiit
time has elapsed with the MFP 200 1n the sleep state 203, the
MEFEP 200 shifts from the sleep state 203 to the deep sleep
state 204. The deep sleep return date and time setting value
1303 1s a memory that stores the date and time for the deep
sleep return date and time comparator 1106 to compare. The
date and time set by the deep sleep return date and time
setting value 1303 1s the date and time to perform a specific
operation. While the present exemplary embodiment deals
with a case where the specific operation 1s performed at the
date and time set by the deep sleep return date and time
setting value 1303, the specific operation may be controlled
to be performed at predetermined time intervals. The sleep
shift time setting value 1304 indicates a time (sleep shiit
time) to elapse before the MEP 200 shifts from the normal
state 202 to the sleep state 203. If the sleep shift time has
clapsed with the MFP 200 1n the normal state 202, the MFP
200 shifts from the normal state 202 to the sleep state 203.
While FIG. 5 illustrates addresses corresponding to the
above-described respective setting values 1301 to 1304, 1t
will be understood that an exemplary embodiment of the
present invention 1s not limited to such address values.
<Setting of Shutdown Shift Time>

FIG. 6 1s a diagram 1llustrating the operation unit 40 of the
MEFEP 200 according to the first exemplary embodiment of
the present invention. The operation unit 40 will be
described in detail with reference to FIG. 6. The operation
unit 40 includes a display unit 1210 for displaying various
types of setting information, and an mmput unit 1220 includ-
ing various keys to be operated by the user.
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For example, the display umit 1210 includes a lhiquid
crystal display (LCD), an electroluminescence (EL) display,
a light-emitting diode, and/or a paper-like display.

For example, the input unit 1220 includes switches, touch
sensors, proximity sensors, and/or optical sensors. Various
keys of the mput unit 1220 will be described. The mnput unit
1220 includes a power button 1221 and a setting button
1222. The power button 1221 detects the user’s operation
and makes the power state of the MFP 200 shift from the

normal state 202 or the sleep state 203 to the deep sleep state
204. The power button 1221 also makes the power state of
the MFP 200 return from the deep sleep state 204 to the
normal state 202 or the sleep state 203. The setting button
1222 1s a button for detecting the user’s operation to display

a setting screen (screen displayed on the display umit 1210
of FIG. 6).

Next, a method for setting the shutdown shift time by
using a setting screen of the shutdown shift time displayed
on the display unmit 1210 when the setting button 1222 1is
pressed, will be described.

The setting screen displayed on the display unit 1210 of
FIG. 6 displays a current setting value 1211 of the shutdown
shift time, buttons 1212 and 1213 for changing the setting
value of the shutdown shift time, a determination button
1214, and a cancel button 1213. Possible setting values of
the shutdown shift time include 0 minutes, 15 minutes, 45
minutes, 1 hour, 2 hours, 3 hours, 4 hours, 8 hours, 12 hours,
and 24 hours. The setting screen of FI1G. 6 1llustrates the case
where the setting value of the shutdown shift time 1s 3 hours.
Each time the button 1212 or 1213 1s touched by the user’s
operation, the setting value of the shutdown shift time
increases or decreases. I the user touches the determination
button 1214, the setting value of the shutdown shift time
displayed on the setting screen 1s determined. The CPU 301
stores the determined value into the shutdown shift time
setting value 1301 of the timer setting register 1102. 11 the
user touches the cancel button 1215, the setting screen
displayed on the display unmit 1210 changes to another
screen.
<State Transitions of Power State of MFP 200>

FIG. 7 1s a state transition diagram of the power state of
the MFEP 200 according to the first exemplary embodiment
ol the present invention.

In the power off state 201 of FIG. 7, the power supply to
the MFP 200 1s shut off. In the power off state 201, none of
the blocks 1llustrated in FIG. 2 1s supplied with power. The
power ofl state 201 1s a power state similar to a state where
a power breaker 1s shut ofl or where a power plug (alter-
nating-current (AC) voltage inlet) 1s unplugged. In the
power ofl state 201, the CPU 301 1s not able to operate
because the power supply to each part of the MFP 200 1s shut
off.

In the normal state 202 of FIG. 7, power 1s supplied to
cach part of the MFP 200. In the normal state 202, all the
blocks 1illustrated in FIG. 2 are supplied with power. In the
normal state 202, the CPU 301 can operate. In the normal
state 202, copying, scanning, and facsimile transmission
operations can be performed because power 1s supplied to all
the blocks 1illustrated 1n FIG. 2.

In the sleep state 203 of FIG. 7, the power supply to a part
of the MFP 200 1s stopped. The MFP 200 in the sleep state
203 has power consumption lower than that in the normal
state 202. In the sleep state 203, the power supply to the
scanner unit 10, the printer unit 20, and the operation unit 40
1s stopped. The power supply to the rest of the blocks 1s
maintained. In the sleep state 203, the CPU 301 can operate.
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In the deep sleep state 204 of FIG. 7, only a few blocks
of the MFP 200 are supplied with power. In the deep sleep
state 204, the power supply to the blocks of the MFP 200 1s
stopped except the RAM 303, the NIC 305, the power
supply control umt 50, a not-illustrated detection circuit of
the power button 1221 of the operation unit 40, the timer unit
309, a part of the power supply control I'F 308, a part of the
external I/'F 331, and a part of the FAX unit 60. In the deep
sleep state 204, the RAM 303 enters a self-refresh mode. In
the deep sleep state 204, the CPU 301 1s not able to operate
because the power supply to the CPU 301 1s stopped.

Next, transition conditions between the states illustrated
in FIG. 7 will be described.

The MFP 200 transitions from the power ofl state 201 to
the normal state 202 1n response to an on operation of the
main switch 501. The MFP 200 transitions {from the normal
state 202 to the power off state 201 1n response to an off
operation of the above-described switch 501.

The MFP 200 transitions from the normal state 202 to the
sleep state 203 1f the MFP 200 has not been operated for a
sleep shift time T1 (for example, 15 minutes).

The MFP 200 transitions from the sleep state 203 to the

deep sleep state 204 1f the MFP 200 has not been operated
tor a deep sleep shift time T2 (for example, 30 minutes). The
deep sleep shift time 12 1s the value set 1n the deep sleep
shift time setting value 1302.
The MFP 200 transitions from the sleep state 203 to the
normal state 202 11 the MFP 200 receives a print job or 1f the
MEFP 200 detects an operation of the operation unit 40. The
MEFP 200 may transition from the deep sleep state 204 to the
normal state 202 1f the MFP 200 receives a print job or if the
MFP 200 detects an operation of the operation unit 40
(power button 1221).

The MFEP 200 transitions from the deep sleep state 204 to
the sleep state 203 11 the MFP 200 receives a packet to which
the NIC 305 can make no proxy response.

The MFEP 200 transitions from the deep sleep state 204 to
the power ofl state 201 1f the MFP 200 has not been operated
for a shutdown shift time T3 (for example, three hours).
When transitioning ifrom the deep sleep state 204 to the
power ofl state 201, the MFP 200 temporarily transitions
from the deep sleep state 204 to the sleep state 203, and then
transitions from the sleep state 203 to the power ofl state
201. The reason for the temporary return to the sleep state
203 1s to activate the CPU 301 for the end processing. The
shutdown shift time T3 1s the value set in the shutdown shift
time setting value 1301.
<Operation of NIC>

If the MFP 200 1s 1n the deep sleep state 204, the NIC 305
can make a proxy response. FIG. 8 illustrates a tlowchart
corresponding to a program stored in the ROM 321 or the
RAM 322 of FIG. 2. When the MFP 200 1s 1n the deep sleep
state 204, the program 1s executed by the CPU 320 of the
NIC 305. Referring to FIG. 8, an operation of the NIC 305
when the MFEP 200 1s 1n the deep sleep state 204 will be
described.

In step S401, the CPU 320 of the NIC 305 waits for
reception of a packet on the network 300. In step S402, when
having determined that a packet on the network 300 1s
received, the CPU 320 determines whether a proxy response
can be made to the received packet. The CPU 320 deter-
mines whether a proxy response can be made by comparing
the recerved packet with a proxy response-capable packet
pattern stored in the ROM 321. If the received packet
comncides with the proxy response-capable packet pattern
stored 1n the ROM 321, the CPU 320 determines that a proxy
response can be made (YES 1n step S402). On the other
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hand, 11 the received packet does not coincide with the proxy
response-capable packet pattern stored in the ROM 321, the
CPU 320 determines that no proxy response can be made
(NO 1 step S402).

If the CPU 320 determines that a proxy response can be
made to the received packet (YES 1n step S402), then in step
S403, the CPU 320 makes a proxy response. In other words,
the MEP 200 returns a response to the received packet to the
sender of the packet while remaining 1n the deep sleep state

204.

On the other hand, i1t the CPU 320 determines that no
proxy response can be made (NO 1n step S402), then 1n step
S404, the CPU 320 controls the PME 326 to notify the
power supply control unit 50 that the MFP 200 transitions
from the deep sleep state 204 to the sleep state 203 or the
normal state 202. Specifically, the CPU 320 controls the
PME 326 to change the PMFE# signal output from the PME
326 to “low.” The power supply control I'F 308 receives the
PME# signal changed to “low.” Receiving the PMFE# signal,
in step S404, the power supply control I'F 308 notifies the
power supply control unit 50 that the power state of the MFP
200 transitions from the deep sleep state 204 to the sleep
state 203 or the normal state 202.
<Processing Betore MFP Shiits to Deep Sleep State>

FI1G. 9 1s a flowchart 1llustrating processing by which the
MEFP 200 according to the first exemplary embodiment shifts
to the deep sleep state 204 and processing by which the MFP
200 returns from the deep sleep state 204. The flowchart
illustrated in FIG. 9 corresponds to the program stored 1n the
ROM 321 or the RAM 322 of FIG. 2. The program 1is
executed by the CPU 301.

In step S501, after the MFP 200 has shifted to the sleep
state 203, the CPU 301 determines whether a factor for
shifting to the deep sleep state 204 is detected. If the CPU
301 determines that a factor for shifting to the deep sleep
state 204 1s detected (YES 1n step S501), then 1n step S302,
the CPU 301 makes the timer unit 309 mitialize the shut-
down timer 1104. In this mitialization processing, the CPU
301 makes the timer unit 309 clear the value of the shutdown
timer 1104 and start counting the shutdown timer 1104. The
value of the shutdown timer 1104 can be cleared to count
time from the current shift to the deep sleep state 204. In step
S503, after the CPU 301 has made the timer unit 309
initialize the shutdown timer 1004, the CPU 301 performs
processing for shifting to the deep sleep state 204. The MFP
200 then shifts from the sleep state 203 to the deep sleep
state 204. Specifically, the CPU 301 makes the power supply
control unit 50 turn ofl the relay 503, the switch 505, the
relay 506, and the switch 508. As a result, the power supply
to each part 1s stopped except the RAM 303, the NIC 305,
the power supply control unit 50, the detection circuit of the
power button 1221 of the operation unit 40, a part of the
power supply control I'/F 308, the timer unit 309, a part of
the external I/F 331, and a part of the FAX unit 60. That 1s,
the power supply to the CPU 301 1s stopped. When the MEFP
200 shifts from the sleep state 203 to the deep sleep state
204, register values 1n various units of the controller unit 30
are saved to the RAM 303. In the deep sleep state 204, the
RAM 303 enters the seli-refresh mode.
<Operation of Timer Unit 309 of MFP 200>

Next, an operation of the timer unit 309 when the timer
unit 309 1s 1mtialized in the above-described step S502 to
start counting the shutdown timer 1104, will be described.
When the power state of the MFP 200 shiits to the deep sleep
state 204, the power supply to the CPU 301 i1s stopped.
Meanwhile, 1n the deep sleep state 204, the timer unit 309
continues being supplied with power. Consequently, even 1n

10

15

20

25

30

35

40

45

50

55

60

65

12

the deep sleep state 204, the timer unit 309 can perform
processing based on a flowchart 1llustrated 1in FIG. 10. The
flowchart of FIG. 10 1s executed by a logic circuit 1n the
timer unit 309 or a CPU (not illustrated) 1n the timer unit
309.

In step S601, the timer unit 309 determines whether to
stop counting the shutdown timer 1104. If the timer unit 309

1s mnterrupted by a command to stop the shutdown timer
1104 from the CPU 301 1n step S510 to be described below

(YES 1 step S601), then in step S602, the timer unit 309
stops counting the shutdown timer 1104.

On the other hand, 11 the timer unit 309 1s not interrupted
by a command to stop the shutdown timer 1104 (NO 1n step
S601), then m step S603, the timer umit 309 determines
whether the counted shutdown timer 1104 exceeds the preset
shutdown shift time setting value 1301. If the timer unit 309
determines that the value of the shutdown timer 1104 1is
greater than the shutdown shift time setting value 1301
(YES 1 step S603), then in step S604, the timer unit 309
notifies an alarm to the power supply control unit 50 through
the power supply control I'F 308. Specifically, the timer unit
309 notifies the power supply control umt 50 of the shut-
down of the MFP 200 by changing the logic of an alarm
signal TIRQ# output from the timer unit 309 from “high” to
“low.”

Receiving the notification of the alarm from the timer unit
309, the power supply control unit 50 makes the power state
of the MFP 200 transition from the deep sleep state 204 to
the power ofl state 201. More specifically, the power supply
control unit 50, receiving the notification of the alarm from
the timer umt 309, makes the power state of the MFP 200
transition to the sleep state 203 once, whereby power 1s
supplied to the CPU 301. The power-supplied CPU 301
performs the end processing of the OS. After the end of the
end processing performed by the CPU 301, the power supply
control unit 50 makes the power state of the MFP 200
transition to the power ofl state 201. When the power state
of the MFP 200 transitions to the power off state 201, the
contents temporarily stored 1n the RAM 303 are written to
the storage unit 317 and/or the NVRAM 304. The power
supply control unit 50 may notify devices connected to the
network I'F 323 and/or the external IF 331 of the shutdown.
The power supply control unit 50 then stops the power
supply to each part of the MFP 200.

On the other hand, if the timer unit 309 determines that the
value of the shutdown timer 1104 1s not greater than the
shutdown shift time setting value 1301 yet (NO 1n step
S603), the timer unit 309 continues counting the shutdown
timer 1104 and returns to step S601.
<Processing when MFP Returned from Deep Sleep State>

Returning to FIG. 9, processing when the MEP 200 1n the
deep sleep state 204 has returned from the deep sleep state
204, will be described.

If a deep sleep return factor 1s detected 1n the deep sleep
state 204, the power supply control unit 50 resumes the
power supply to the CPU 301. In step S504, the CPU 301
performs processing for making the MFP 200 return from
the deep sleep state 204. When the MFEP 200 returns from the
deep sleep state 204, the register values saved to the RAM
303 are written back to the units 1n the controller unit 30.
Alternatively, register values may be set again. The RAM
300 returns from the self-refresh mode.

In step S5035, the CPU 301 determines the factor for
returning from the deep sleep state 204. If the MFP 200 1s
determined to have returned from the deep sleep state 204
because of a specific return factor (YES 1n step S503), then

in step S506, the CPU 301 controls the MFP 200 to shift to
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the sleep state 203. For example, if the CPU 301 determines
that the MFP 200 has returned because of reception of a
specific packet to which no proxy response can be made
(YES 1n step S505), the CPU 301 controls the MFP 200 to
shift to the sleep state 203. Examples of the specific packet
to which no proxy response can be made include a packet
that requires the CPU 301 to inquire device information
about the MFP 200 (for example, the remaiming amount of
consumables such as sheets, 1nk, and toner) via the image
bus I'F 310 and the printer I'F 316. Another example of the
specific packet to which no proxy response can be made 1s
a packet that requires the CPU 301 to inquire information
about the MFP 200 stored in the storage unit 317 or the
NVRAM 304 via the storage unit I/F 318.

In step S506, the MFP 200 shifts to the sleep state 203. In
step S507, the CPU 301 makes the timer unit 309 imitialize
the deep sleep timer 1105. In this 1mtialization processing,
the CPU 301 makes the timer unit 309 change the value of
the deep sleep shift time setting value 1302 and start
counting the deep sleep timer 1105. Specifically, the CPU
301 makes the timer unit 309 change the value of the deep
sleep shift time setting value 1302, for example, from “one
hour” to “one minute.” In step S508, the CPU 301 deter-
mines whether a factor for shifting to the deep sleep state
204 1s detected. If the CPU 301 determines that a factor for
shifting to the deep sleep state 204 1s detected (YES 1n step
S508), the CPU 301 returns to step S503 without initializing
the shutdown timer 1104 (step S502).

On the other hand, 1f the MFP 200 1s determined to have
returned from the deep sleep state 204 because of a factor
other than the specific return factor (NO 1n step S505), then
in step S509, the CPU 301 controls the MFP 200 to shiit to
the normal state 201. For example, 11 the CPU 301 deter-
mines that the MFP 200 has returned because of reception of
print data from the PC 100 (NO 1n step S505), the CPU 301
controls the MFP 200 to shift from the deep sleep state 204
to the normal state 203. In step S510, the CPU 301 makes
the timer unmt 309 stop counting the shutdown timer 1104.
Consequently, 1 the flowchart illustrated 1n FIG. 10, the
timer unit 309 stops counting the shutdown timer 104 (steps
S601 and S602). In step S511, the CPU 301 determines
whether a factor for shifting to the sleep state 203 1s
detected. If the CPU 301 determines that a factor for shifting
to the sleep state 203 1s detected (YES 1n step S511), then in
step S512, the CPU 301 controls the MEP 200 to shift to the
sleep state 203.

After the MFP 200 has shifted to the sleep state 203 1n
step S512, 1 step S513, the CPU 301 makes the timer unit
309 mtialize the deep sleep timer 1103. In this 1mtialization
processing, the CPU 301 makes the timer unit 309 clear the
value of the deep sleep timer 1105 and start counting the
deep sleep timer 1105. The CPU 301 then returns to step
S501. In step S501, the CPU 301 determines whether a
factor for shifting to the deep sleep state 204 1s detected. If
the CPU 301 determines that a factor for shifting to the deep
sleep state 204 1s detected (YES 1n step S501), then 1n step
S502, the CPU 301 makes the timer unit 309 initialize the
shutdown timer 1104. In this mnitialization processing, the
CPU 301 makes the timer unit 309 clear the value of the
shutdown timer 1104 and start counting the shutdown timer
1104.

As described above, 1t the MFP 200 has returned because
of the specific return factor, the CPU 301 does not return to
step S502 and the shutdown timer 1104 i1s not 1mtialized.
Since the counting of the shutdown timer 1104 continues,
the shutdown function works regardless of whether the MFP
200 returns from the deep sleep state 204. This eliminates
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the inconvenience that the shutdown timer 1104 1s mitialized
cach time the MFP 200 returns temporarily from the deep
sleep state 204, and the shutdown function keeps failing to
work.

<About Transitions of Power State of MFP>

FIGS. 11A and 11B are time charts illustrating transitions
of the power state of the MFP 200 1n a time series. The
transitions of the power state of the MFP 200 according to
the first exemplary embodiment will be described with
reference to FIGS. 11A and 11B. In the first exemplary
embodiment, the following values are set 1n the timer setting
register 1102 of the timer unit 309:

The sleep shift time setting value 1304: 15 minutes (the
time elapsed in shifting from the normal state 202 to the
sleep state 203 (heremnafter, referred to as T1 when needed));

The deep sleep shift time setting value 1302: 1 hour (the
time elapsed 1n shifting from the sleep state 203 to the deep
sleep state 204 (hereinatter, referred to as T2 when needed));
and

The shutdown shift time setting value 1301: 3 hours (the
time to elapse belore shifting from the deep sleep state 204
to the power off state 201 (heremnafter, referred to as T3
when needed)).

Initially, a case where the MFP 200 returns from the deep
sleep state 204 to the sleep state 203 because of the specific
return factor ({or example, the reception of a specific packet

to which no proxy response can be made) will be described
with reference to FIG. 11A.

In FIG. 11A, the MFP 200 in the normal state 202
becomes 1dle at time Ta. Being 1dle refers to being in a job
wait state where none of copying, scanning, and facsimile
transmission operations 1s performed.

If the MFP 200 has been 1dle for the time T1 (from time
Ta to time Tb), the timer unit 309 1ssues an alarm. Receiving
the alarm from the timer unit 309, the power supply control
umt 50 shifts the power state of the MFP 200 from the
normal state 202 to the sleep state 203.

If the MFP 200 shifted to the sleep state 203 has been 1n
the sleep state 203 for the time T2 (from time Tb to time Ic),
the timer unit 309 1ssues an alarm. Recerving the alarm, the
power supply control unit 50 shifts the power state of the
MEFP 200 from the sleep state 203 to the deep sleep state 204.

Suppose that the MEFP 200 shifted to the deep sleep state
204 temporarily shifts from the deep sleep state 204 to the
sleep state 203 because of the reception of a packet to which
no proxy response can be made. Even 1n such a case, 1n the
present exemplary embodiment, the MFP 200 transitions to
the power ofl state 201 at time 'TT1 after the lapse of the time
13 since time Tc. At time T{, the timer unit 309 1ssues an
alarm. Receiving the alarm, the power supply control unit 50
temporarily shiits the power state of the MFP 200 from the
deep sleep state 204 to the sleep state 203 to supply power
to the CPU 301 that performs the end processing. This
allows the CPU 301 to perform the end processing of the OS.
The CPU 301 then performs the end processing, and the
power supply control unit 50 shifts the power state of the
MEFP 200 from the sleep state 203 to the power ofl state 201.

Suppose that the MFP 200 receives a specific packet to
which no proxy response can be made at a time Td when the
timer unit 309 1s counting the time T3. In such a case, 1n the
present exemplary embodiment, the MFP 200 shiits from the
deep sleep state 204 to the sleep state 203 to respond to the
packet. As a result, the CPU 301 can respond to the packet.
At a time Te when the response of the CPU 301 to the packet
1s completed, the MFP 200 shiits to the deep sleep state 204.
As described above, 1f the MFP 200 was activated because

of the specific return factor, the deep sleep shift time setting
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value 1302 was changed from one hour to one minute (see
step S507). The MFP 200 thus shifts to the deep sleep state
204 soon after the completion of the response to the packet.
As has been described above, in the present exemplary
embodiment, when the MFP 200 returns from the deep sleep
state 204 because of the specific return factor, the shutdown
timer 1104 1s not mitialized but continues being counted.
Consequently, even if the MFP 200 temporarily returns from
the deep sleep state 204, the MEFP 200 shiits to the power ofl
state 201 at time 1T after the time 13 has elapsed since time
Tc when the MFP 200 shifted to the deep sleep state 204.
Next, a case where the MFP 200 returns from the deep
sleep state 204 to the normal state 202 because of a factor
other than the specific return factor (for example, the recep-

tion of print data), will be described with reference to FIG.
11B.

In FIG. 11B, the MFP 200 in the normal state 202
becomes 1dle at time Ta.

If the MFP 200 has been 1dle for the time T1 (from time
Ta to time Th), the timer unit 309 1ssues an alarm. Receiving
the alarm from the timer unit 309, the power supply control
unit 50 shifts the power state of the MFP 200 from the
normal state 202 to the sleep state 203.

If the MFP 200 shifted to the sleep state 203 has been in
the sleep state 203 for the time T2 (from time Tb to time Ic),
the timer unit 309 1ssues an alarm. Recerving the alarm, the
power supply control unit 50 shifts the power state of the
MEFEP 200 from the Sleep state 203 to the deep sleep state 204.

If the NIC 305 receives print data before the time T3 has
clapsed since the shift of the MFEP 200 to the deep sleep state
204, the MFP 200 shifts from the deep sleep state 204 to the
normal state 202. If the MFP 200 having shifted to the
normal state 202 has been 1dle for the time T1 (from time Td
to time Tg), the timer unit 309 1ssues an alarm. Recerving the
alarm from the timer unit 309, the power supply control unit
50 shifts the power state of the MFP 200 from the normal
state 202 to the sleep state 203.

If the MFP 200 shifted to the sleep state 203 has been in
the sleep state 203 for the time T2 (from time Tg to time Th),
the time unit 309 1ssues an alarm. Receiving the alarm from
the timer unit 309, the power supply control unit 50 shifts the
power state of the MFP 200 from the sleep state 203 to the
deep sleep state 204.

If the MFP 200 shifted to the deep sleep state 204 has been
in the deep sleep state 204 for the time T3 (from time Th to
time T1), the timer 309 1ssues an alarm. Receiving the alarm
from the timer unit 309, the power supply control unit 50
shifts the power state of the MFP 200 from the deep sleep
state 204 to the power off state 201. As described above, the
MEFP 200 temporarily returns to the sleep state 203 when
shifting from the deep sleep state 204 to the power ofl state
201.
<Effect of First Exemplary Embodiment>

In the present exemplary embodiment, the counting of the
shutdown timer 1104 1s not stopped 1t the MFP 200 shifts
from the deep sleep state 204 to the sleep state 203 because
of the specific return factor. As a result, the MFP 200 can
shift to the power ofl state 201 after the time T3 1ndicated by
the shutdown time setting value 1301 has elapsed from time
Tc when the MFEP 200 has shifted to the deep sleep state 204.
This solves the problem that the MFP 200 keeps failing to
shift to the power ofl state 201 because the MFP 200 returns
from the deep sleep state 204.

In the present exemplary embodiment, 11 the MFP 200
returns from the deep sleep state 204 to the sleep state 203
because of the specific return factor, the value of the deep
sleep shift time setting value 1302 1s changed (for example,
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from one hour to one minute). This allows the MFP 200 to
quickly shift from the sleep state 203 to the deep sleep state

204. In other words, the MFP 200 that has temporarily
shifted from the deep sleep state 204 to the sleep state 203
because of the specific return factor can quickly shiit to the
deep sleep state 204.

<Modifications>

The above-described exemplary embodiment has dealt
with the case where the specific return factor 1s the reception
of a packet to which the NIC 305 can make no proxy
response. However, the specific return factor according to
the exemplary embodiment of the present invention 1s not
limited thereto.

For example, the MFP 200 may be configured not to clear
the shutdown timer 1104 1f the MFP 200 returns from the
deep sleep state 204 to the sleep state 203 to perform the
tollowing specific operation 1 or specific operation 2.

The specific operation 1 includes regularly rotating a

conveyance roller (not 1llustrated) mounted on the scanner
umit 10 or the printer unit 20 of the MFP 200 to avoid
deformation of the conveyance roller. The specific operation
2 includes regularly activating a photosensitive drum (not
illustrated) or a fixing device (not illustrated) mounted on
the scanner unit 10 or the printer unit 20 of the MFP 200 for
maintenance purposes. Examples of the specific return fac-
tor may include: that the power supply button 1221 of the
operation unit 40 1s detected by a not-1llustrated detection
circuit; that the timer unit 309 causes 1nterrupt processing to
occur; that the FAX unit 60 receives a FAX message; that an
external device 1s connected to the external I/F 331; and that
a not-1llustrated i1dentification (ID) card reader connected to
the external I/'F 331 detects an ID card.

The above-described interrupt processing of the timer unit
309 may be executed at a preset date and time or at
predetermined time 1ntervals based on a result of compari-
son between the value set 1n the deep sleep return date and
time setting value 1303 and the current date and time
measured by the RTC 1107.

The above-described exemplary embodiment has dealt
with the MFP 200 as an example of an information process-
ing apparatus. However, the exemplary embodiment of the
present invention 1s not limited to the MFP 200. An 1infor-
mation processing apparatus according to the exemplary
embodiment of the present invention may be an inkjet
printer. The inkjet printer may be configured not to clear the
shutdown timer 1104 1f the inkjet printer returns from the
deep sleep state 204 to perform processing for regularly
cleaning (suctioning and/or wiping) drying ink.

The shutdown shift time setting value 1301 has been
described to be set by the user’s operation on the operation
unmit 40, using the setting screen (see FIG. 6). However, 1n
the exemplary embodiment of the present imvention, the
shutdown shift time may be automatically set based on a
device’s life and a power status. The PC 100 may remotely
set the shutdown shift time setting value 1301.

The above-described exemplary embodiment has dealt
with the case where the counting of the shutdown time 1104
continues 1f the MFP 200 has shifted from the deep sleep
state 204 to the sleep state 203 because of the specific return
factor. However, the exemplary embodiment 1s not limited
thereto. Even 11 the MFEP 200 has shifted from the deep sleep
state 204 to the sleep state 203 because of the specific return
tactor, the shutdown timer 1104 may be stopped when a hard
disk drive (HDD; the storage unit 314) 1s accessed.

Even 1f the MFEP 200 has shifted from the deep sleep state
204 to the sleep state 203 because of the specific return
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tactor, the shutdown timer 1104 may be stopped when there
1s a reserved job at a specified time.

Consequently, even 11 the MFP 200 has shifted from the
deep sleep state 204 to the sleep state 203 because of the
specific return factor, the shutdown timer 1104 can be
prevented from being counted to execute the shutdown
tfunction when the HDD 1s accessed or when a reserved job
OCCUrs.

Embodiments of the present invention can also be realized
by a computer of a system or apparatus that reads out and
executes computer executable instructions recorded on a
storage medium (e.g., non-transitory computer-readable
storage medium) to perform the functions of one or more of
the above-described embodiment(s) ot the present invention,
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable nstructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise one
or more of a central processing unit (CPU), micro processing
unit (MPU), or other circuitry, and may include a network of
separate computers or separate computer processors. lThe
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™, a flash
memory device, a memory card, and the like.

While the present invention has been described with
reference to exemplary embodiments, 1t 1s to be understood
that the mvention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
modifications, equivalent structures, and functions.

This application claims priority from Japanese Patent
Application No. 2012-117752 filed May 23, 2012, which 1s

hereby incorporated by reference herein in its entirety.

What 1s claimed 1s:

1. An information processing apparatus operating in a first
power state, a second power state with power consumption
lower than that of the first power state, a third power state
with power consumption lower than that of the second
power state, and a fourth power state with power consump-
tion lower than that of the third power state, the information
processing apparatus comprising:

a printer configured to form an image on a sheet,

a [time measurement unit] #imer configured to measure

time;

a power [control unit] controller configured to shift a
power state of the information processing apparatus
which 1s 1n the third power state

(1) from the third power state to the fourth power state
[when] iz a case where a first shift time is measured by the
[time measurement unit] #imer,

(2) from the third power state to the second power state
[when] in a case where a first shift factor for shifting the
information processing apparatus from the third power state
to the second power state occurs betfore the first shift time 1s
measured by the [time measurement unit] zimer, and

(3) from the third power state to the first power state [when]
in a case where a second shift factor for shifting the
information processing apparatus from the third power state
to the first power state occurs before the first shift time 1s
measured by the [time measurement unit] zimer; and
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a [control unit] controller configured to, [when] iz a case
where the power [control unit] controller has shifted
the power state of the information processing apparatus
from the third power state to the first power state, clear
the time measured by the [time measurement unit]
timer, and not to, [when] in a case where the power
[control unit] controller has shifted the power state of
the information processing apparatus irom the third
power state to the second power state 1 accordance
with an occurrence of the first shift factor, clear the time
measured by the [time measurement unit] zimer,

wherein the fourth power state 1s a turned ofl state.

2. The information processing apparatus according to
claim 1, further comprising a network interface [unit] con-
figured to be able to respond to a packet transmitted from an
external apparatus via a network,

wherein the first shift factor 1s to receive a packet to which
the network interface Junit] is not able to respond.

3. The mmformation processing apparatus according to
claim 2, wherein the packet to which the network interface
[unit] is not able to respond includes a packet for inquiring
device information about the information processing appa-
ratus.

4. The nformation processing apparatus according to
claim 1, [further comprising an image forming unit config-
ured to form an image on a sheet.}

wherein the second shift factor is to receive a packet [that
cause] which causes the [image forming unit] printer to
form an 1mage on a sheet.

5. The mmformation processing apparatus according to
claim 1, wherein the [time measurement unit] timer starts to
measure the time when the power state of the 1mage pro-
cessing apparatus 1s shifted to the second power state or the
third power state.

6. A method for controlling an information processing
apparatus operating in a first power state, a second power
state with power consumption lower than that of the first
power state, a third power state with power consumption
lower than that of the second power state, and a fourth power
state with power consumption lower than that of the third
power state, the method comprising:

measuring, by a timer configured to measure time, time
when a power state of the image processing apparatus
1s shifted to the second power state or the third power
statel.],

shifting the power state of the mmformation processing
apparatus from the third power state to the fourth power
state [when] in a case where a first shift time is
measured by [a time measurement unit configured to
measure time] the timer; and

clearing the time measured by the [time measurement unit
when] timer in a case where the power state of the
information processing apparatus 1s shifted from the
third power state to the first power state, wherein the
time measured by the [time measurement unit] zimer is
not cleared [when] in a case where the power state of
the information processing apparatus 1s shifted from the
third power state to the second power state 1 accor-
dance with an occurrence of the first shift factor,

wherein the information processing apparatus comprises
a printer configured to form an image on a sheet and
a controller configured to control at least the printer,

and

wherein the fourth power state 1s a turned ofl state.

7. A non-transitory storage medium storing a program for
causing a computer to perform a method for controlling an
information processing apparatus operating in a first power
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state, a second power state with power consumption lower
than that of the first power state, a third power state with
power consumption lower than that of the second power
state, and a fourth power state with power consumption
lower than that of the third power state, the method com-
prising:

measuring, by a timer configured to measure time, t1me

when a power state of the image processing apparatus
1s shifted to the second power state or the third power
state;

shifting the power state of the information processing

apparatus irom the third power state to the fourth power
state [when] in a case where a first shift time is
measured by [a time measurement unit configured to
measure time] the timer; and

clearing the time measured by the [time measurement unit

when] timer in a case where the power state of the
information processing apparatus 1s shifted from the
third power state to the first power state, wherein the
time measured by the [time measurement unit] zimer is
not cleared [when] ir a case where the power state of
the information processing apparatus 1s shifted from the
third power state to the second power state 1n accor-
dance with an occurrence of the first shift factor,
wherein the information processing apparatus comprises
a printer configured to form an image on a sheet and
a controller configured to control at least the printer,
and

wherein the fourth power state 1s a turned ofl state.

8. The information processing apparatus according to
claim 1,

wherein in a case where the information processing

apparatus is in the second power state, power supply
for the printer is vestricted, and

wherein in a case where the information processing

apparatus is in the thivd power state, power supply for
the printer and the controller are restricted.

9. The information processing apparatus according to
claim 8,

wherein in a case where the information processing

apparatus is in the second power state, power supply
Jor the controller is not restricted.
10. The information processing apparatus according to
claim 9, wherein in a case whevre the information processing
apparatus is in the thivd power state, power supply for a
CPU of the controller is stopped.
11. The information processing apparatus according to
claim 8, wherein in a case whevre the information processing
apparatus is in the thivd power state, power supply for a
CPU of the controller is stopped.
12. The method according to claim 6,
wherein in a case where the information processing
apparatus is in the second power state, power supply
Jor the printer is rvestricted, and

wherein in a case where the information processing
apparatus is in the third power state, power supply for
the printer and the controller are rvestricted.

13. The method according to claim 12,

wherein in a case where the information processing

apparatus is in the second power state, power supply
Jor the controller is not restricted.

14. The non-tramsitory storage medium according to
claim 7

wherein in a case where the information processing

apparatus is in the second power state, power supply
for the printer is rvestricted, and

5

10

15

20

25

30

35

40

45

50

55

60

65

20

wherein in a case where the information processing
apparatus is in the third power state, power supply for
the printer and the controller are restricted.

15. The non-transitory storage medium according to

claim 14,

wherein in a case where the information processing
apparatus is in the second power state, power supply
Jor the controller is not restricted.

16. An information processing apparatus that is able to
operate in a first power state, a second power state with
power consumption lower than that of the first power state,
a thivd power state with power consumption lower than that
of the second power state, and a fourth power state with
power consumption lower than that of the thivd power state,
the information processing apparatus cCOmprising:

a printer configured to form an image on a sheet;

a timer configured to measure time;

a power controller configured to shift a power state of the
information processing apparatus which is in the third
power stale

(1) from the third power state to the fourth power state in a
case where a first shift time is measured by the timer,

(2) from the thivd power state to the second power state in
a case where a first shift factor for shifting the information
processing apparatus from the third power state to the
second power state occurs before the first shift time is
measured by the timer, and

(3) from the third power state to the first power state in a
case where a second shift factor for shifting the information
processing apparatus from the third power state to the first
power state occurs before the first shift time is measurved by
the timer; and

a controller configured to, in a case where the power
controller has shifted the power state of the information
processing apparatus from the third power state to the
first power state, clear the time measured by the timer,
and not to, in a case where the power controller has
shifted the power state of the information processing
apparatus from the thivd power state to the second
power state, clear the time measured by the timer,

wherein the fourth power state is a turned off state, and

wherein the information processing apparatus in the third
power state receives a predetermined packet from an
external device and then sends a response for the
received predetermined packet to the external device
with the information processing apparatus vemaining
in the third power state.

17. The information processing apparatus according to
claim 16, further comprising a network interface configured
to be able to vespond to a packet transmitted from an
external apparatus via a network,

wherein the fivst shift factor is to rveceive a packet to which
the network interface is not able to respond.

18. The information processing apparatus according to
claim 17, wherein the packet to which the network interface
is not able to respond includes a packet for inquiving device
information about the information processing apparatus.

19. The information processing apparatus according to
claim 16,

wherein the second shift factor is to receive a packet
which causes the printer to form an image on a sheet.

20. The information processing apparatus accorvding to
claim 16, wherein the timer starts to measure the time when
the power state of the image processing apparatus is shifted
to the second power state or the thivd power state.

21. The information processing apparatus accovding to

claim 16,



US RE48,925 E

21

wherein in a case where the information processing
apparatus is in the second power state, power supply
for the printer is rvestricted, and

wherein in a case where the information processing
apparatus is in the third power state, power supply for
the printer and power supply for the controller are
restricted.

22. The information processing apparatus according to

claim 16,

wherein in a case where the information processing
apparatus is in the second power state, power supply
for the controller is not restricted.

23. A method for controlling an information processing
apparatus that is able to operate in a first power state, a
second power state with power consumption lower than that
of the first power state, a third power state with power
consumption lower than that of the second power state, and
a fourth power state with power consumption lower than
that of the third power state, the method comprising:

measuring, by a timer configured to measure time, time

when a power state of the image processing apparatus
is shifted to the second power state ov the thivd power
state;
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shifting the power state of the information processing
apparatus from the third power state to the fourth
power state in a case where a first shift time is
measured by the timer; and

clearing the time measured by the timer in a case where
the power state of the information processing appara-
tus is shifted from the third power state to the first
power state, wherein the time measuved by the timer is
not cleared in a case where the power state of the
information processing apparatus is shifted from the
thivd power state to the second power state in accor-
dance with an occurrvence of the first shift factor,

receiving a predetermined packet from an external device
in the third power state, and then,

sending a vesponse for the veceived predetermined packet
to the external device with the information processing
apparatus vemaining in the third power state,

wherein the information processing apparatus comprises
a printer configured to form an image on a sheet and

a controller configured to control at least the printer,
and

wherein the fourth power state is a turned off state.
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