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TITLE OF THE INVENTION

MULTIFUNCTION APPARATUS EXECUTING PLURALITY OF IMAGE
PROCESSES IN PARALLEL, CONTROL METHOD THEREFOR, AND
STORAGE MEDIUM STORING CONTROL PROGRAM THEREFOR

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a multitiorcapparatus that
executes a plurality of image processes in paralebntrol method therefor, and
a storage medium storing a control program therefor

Description of the Related Art

[0002] An MFP as a multifunction apparatus thairsvided with a

plurality of functions, such as a scan function artint function, is known. In
an MFP, a scanner unit reads a document at a geapeed set by a user and
transfers image data of the document read to agarpeocessor by an image
transfer clock at a predetermined frequency. Tiege processor applies an
image process to the image data received, stooeegsed image data into a main
memory of the MFP temporarily, and obtains the pssed image data from the
main memory when another image process is appid¢itet processed image data.
In the MFP, the scanner unit, image processornad memory transfer data
through one image bus. Inrecent years, an MARetigbles high-speed reading
is developed. When such an MFP performs a higképeading scan job, a data
transfer amount per unit time through an imageibasases as compared with a
case where a normal-speed reading scan job is &xkcuMoreover, since an

image process about PDL data for a printer unitriiot is also executed by the
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image processor in an MFP, the printer unit andyenarocessor transfer data
through the above-mentioned image bus.
[0003] An MFP may be instructed to execute anagjbielike a print job
while executing a scan job and may execute the jminin parallel with the scan
job. In this case, since the scanner unit, printél, image processor, and main
memory transfer data in parallel through the imiage in the MFP, the image bus
is crowded. Furthermore, when the high-speed ngadiperformed in the scan
job, the data transfer amount through the imagepkusinit time becomes huge
and may exceed a transferable upper limit valuee@image bus. When the
data transfer amount through the image bus exdbedsansferable upper limit
value, data cannot be transferred through the irhageand executions of the scan
job and print job stop. In order to cope with sagbroblem, there is a known
MFP that lowers a reading speed of a scan jobritraloa data transfer amount
through an image bus per unit time (for example,Jsanese Laid-Open Patent
Publication (Kokai) No. 2013-153521 (JP 2013-153%521
[0004] However, when the reading speed of the sannit is lowered in
order to execute a print job in parallel like thmee-mentioned MFP, waiting

time of a user up to completion of reading in angod becomes longer.

SUMMARY OF THE INVENTION

[0005] The present invention provides a multifuaotapparatus that is
capable of executing a scan job and another imemgegs in parallel without
lowering a reading speed of a scanner unit, a cbmtethod therefor, and a
storage medium storing a control program therefor.

[0006] Accordingly, a first aspect of the presemvantion provides a

multifunction apparatus including a reading unmfigured to read a document



10

15

20

25

10188760SG01
according to an execution instruction for a predeieed image process, an image
processing unit configured to apply the predeteeatimage process to image
data obtained by the reading unit, and a clockrotiat configured to control an
image transfer clock for transferring the imageadztthe document to the image
processing unit from the reading unit. The clochteoller sets a frequency of
the image transfer clock to a predetermined frequéma case where the
predetermined image process is executed indepdndertnd the clock
controller sets the frequency of the image trandfack to a frequency lower than
the predetermined frequency in a case where tltef@amined image process is
executed in parallel with at least one other imaigeess that differs from the
predetermined image process.
[0007] Accordingly, a second aspect of the preseamntion provides a
control method for a multifunction apparatus timeudes a reading unit that
reads a document according to an execution ingtrufr a predetermined image
process and an image processing unit that appiéepredetermined image
process to image data obtained by the readingthmicontrol method including a
first setting step of setting a frequency of angm#&ransfer clock for transferring
the image data of the document to the image prowessit from the reading unit
to a predetermined frequency in a case where gaepErmined image process is
executed independently, and a second setting §&gitng the frequency of the
image transfer clock to a frequency lower thanpifesietermined frequency in a
case where the predetermined image process istexeiouparallel with at least
one other image process that differs from the gezdened image process.
[0008] Accordingly, a third aspect of the presemeintion provides a non-
transitory computer-readable storage medium st@iogntrol program causing a
computer to execute the control method of the stespect.

[0009] According to the present invention, a s@ngnd another image
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process are executed in parallel without lowerirgreading speed of the scanner
unit.
[0010] Further features of the present inventiolh lmécome apparent from
the following description of exemplary embodimentith reference to the

attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a block diagram schematically shmgna configuration of
an MFP as a multifunction apparatus accordingftsaembodiment of the
present invention.

[0012] FIG. 2 is a side view showing internal stawe of a DF (Document
Feeder) unit in a scanner unit in FIG. 1.

[0013] FIG. 3 is a block diagram schematically shmgpna configuration of
a scanner controller in the scanner unit in FIG. 1.

[0014] FIG. 4A and FIG. 4B are views for describuigcks for

controlling reading of an image with a CIS (Contmcage Sensor) in FIG. 2.
[0015] FIG. 5 is a sequence chart about an imaagimg operation
executed by the MFP in FIG. 1.

[0016] FIG. 6 is a view for describing transferimiage data from a RAM
to a controller in FIG. 3.

[0017] FIG. 7 is a block diagram for describingamfiguration of an
image processor in FIG. 1.

[0018] FIG. 8 is a flowchart showing proceduresi@opy job execution
process executed by the MFP in FIG. 1.

[0019] FIG. 9 is a flowchart showing proceduresiaican control process

executed in step S802 in FIG. 8.
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[0020] FIG. 10 is a view for describing transfertiof image data in a
parallel transfer clock mode by the scanner unil@. 1.
[0021] FIG. 11 is a flowchart showing procedures girint control
process in step S803 in FIG. 8.
[0022] FIG. 12A and FIG. 12B are views for desaripsimultaneous

double side reading by the scanner unit in FIG. 1.

[0023] FIG. 13 is a view for describing a trangfesde of the scanner unit
in FIG. 1.
[0024] FIG. 14 is a flowchart showing procedures aican control

process executed by an MFP according to a secobdaiment of the present
invention.

[0025] FIG. 15A, FIG. 15B, and FIG. 15C are viewswing examples of
combinations of image processes that are executapkerallel in respective
transfer modes.

[0026] FIG. 16 is a flowchart showing a second ppirocess executed by
the image forming apparatus according to the seeamabdiment of the present
invention.

[0027] FIG. 17A and FIG. 17B are views for descarigpreading control of
a document at the time of using up a RAM in FIG. 3.

[0028] FIG. 18 is a flowchart showing a scan cdnprocess executed by
an MFP according to a third embodiment of the presevention.

[0029] FIG. 19 is a flowchart showing a print cahtprocess executed by
the MFP according to the third embodiment of thespnt invention.

[0030] FIG. 20 is a flowchart showing a scan cdnprocess executed by
an MFP according to a fourth embodiment of the gmesmvention.

[0031] FIG. 21A through FIG. 21E are views for d#siag calculation of

a band use amount of the image path in FIG. 1.
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DESCRIPTION OF THE EMBODIMENTS

[0032] Hereafter, embodiments according to thegmemvention will be
described in detail by referring to the drawing§irst, a multifunction apparatus
according to a first embodiment of the presentiiom is described.

[0033] FIG. 1 is a block diagram schematically shmgna configuration of
an MFP 100 as the multifunction apparatus accortlirthe first embodiment of
the present invention.

[0034] As shown in FIG. 1, the MFP 100 is provideith a controller
101, a storage memory 105, an operation unit 188aaner unit 114, and a
printer unit 115. The controller 101 is conneactgth the storage memory 105,
operation unit 109, scanner unit 114, and printér 145. Moreover, the
controller 101 is provided with a CPU 102, a ROM,18 RAM 104, a LAN I/F
106, a line I/F 107, an operation-unit controll®B;Llan IO controller 110, and an
image processor 113. The CPU 102, ROM 103, RAM LB I/F 106, line
I/F 107, operation-unit controller 108, and 10 cofier 110 are mutually
connected through a system bus 111. The imagegsoc113 is connected
with the 10 controller 110 through an image bus.112

[0035] The controller 101 totally controls the eatMFP 100. The CPU
102 runs programs stored in the ROM 103 or thag®memory 105 to make
software modules (not shown) of the MFP 100 execat®us processes. A
boot program for the system is stored in the ROIg. 10The RAM 104 is a
system work memory area for the CPU 102 to exdbgtsoftware modules (not
shown) of the MFP 100. Moreover, the RAM 104 isrange memory for
storing image data temporarily when the image gapaocessed. The storage

memory 105 consists of an HDD (a Hard Disk Drivedl an SSD (a Solid State
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Drive), and is used as internal storage. A systeftware module for achieving
respective functions of the MFP 100 and the imaaga ttansferred from the
RAM 104 are stored in the storage memory 105, xanle.
[0036] The LAN I/F 106 connects the MFP 100 to aNLA The LAN I/F
106 performs data communication with an externpbagtus connected to the
LAN. The line I/F 107 connects the MFP100 to a WAN he line I/F 107
performs data communication with an external agpareonnected to the WAN.
The operation-unit controller 108 is an I/F betwéw®a controller 101 and
operation unit 109. For example, the operatiori-comtroller 108 outputs a
VGA signal to the operation unit 109 so as to dig@n image corresponding to
the VGA signal on the operation unit 109. Moregtke operation-unit
controller 108 outputs the information that a ueeuts through the operation unit
109 to the CPU 102. The operation unit 109 cossian LCD touch panel etc.
The operation unit 109 interprets a VGA signal otifipom the operation-unit
controller 108 so as to display an image corresipgnid the VGA signal.
[0037] The IO controller 110 is a bus bridge thatreects the system bus
111 and the image bus 112, and converts data steuct the system bus 111.
The image bus 112 consists of general-purpose bsisels as a PCI bus, IEEE
1394, and PCIEx, and transfers image data at adiged. The scanner unit 114
and the printer unit 115 are connected to the infagel12 other than the 10
controller 110 and the image processor 113. Tlag@rbus 112 converts image
data between a synchronizing system and an asymmiscsystem. The image
processor 113 consists of a plurality of ASICstasa in the FIG. 7 mentioned
later. The image processor 113 applies image psese such as a resolution
conversion process, a compression process, an @gpgrocess, and a binary
multiple value conversion process, to image dafehe scanner unit 114 is

provided with a DF (Document Feeder) unit 200 i&F?2 and a scanner
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controller 300 in FIG. 3. The scanner unit 114dsea document and generates
image data. The printer unit 115 prints the imdage which the scanner unit
114 generated.
[0038] FIG. 2 is a side view showing internal sture of the DF unit 200
of the scanner unit 114 in FIG. 1. It should b&eddhat FIG. 2 shows the
internal structure in a penetrated state in ordéacilitate understanding.
[0039] A document tray 201 for stacking documestgrovided in the DF
unit 200. A document sensor 202, a pair of docurgaites 203, and a
document-size sensor 204 are provided in the docutreey 201. The document
sensor 202 detects whether a document is stack#teaocument tray 201.
The pair of document guides 203 are arranged sofase each other in a
direction that intersects perpendicularly with aw®yance direction of a
document. A document stacked on the documen®ayis conveyed with
three roller pairs, which are a pickup roller 205, a conveying roller pair 207,
and a discharge roller pair 208. The pickup rgilair 205 conveys a document
stacked on the document tray 201 to a documentegamece path (not shown) of
the DF unit 200. The document conveyed by theypabller pair 205 is
detected by a document passage sensor 206. DRlait 200, it is determined
whether the document of the first sheet passeti@basis of the period that the
document passage sensor 206 detected. The cogvejlier pair 207 conveys
the document conveyed by the pickup roller pair 2@bg the document
conveyance path to the discharge roller pair 208he discharge roller pair 208
conveys the document conveyed by the conveyingrmrphir 207 to the document
discharge tray 209. It should be noted that tokyp roller pair 205, the
conveying roller pair 207, and the discharge rgiieir 208 are driven by a
stepping motor (not shown).

[0040] The document conveyed along the above-meati@locument
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conveyance path is read by a sensor unit 211 \wh#sing through a transparent
DF reading window 210 provided in the document @yawice path concerned.
The sensor unit 211 is provided with a CIS (Conbangtge Sensor) 212 and is
arranged at a position where the document convelgetj the above-mentioned
document conveyance path can be read through thredafng window 210.
The sensor unit 211 is freely movable in a sub+sicendirection. For example,
the sensor unit 211 moves in the same directidgheasonveyance direction of the
document conveyed from the conveying roller paif &9the discharge roller pair
208. It should be noted that the DF reading win@d® has a length of a certain
degree in the sub-scanning direction. The CISi2 i2ovable to an arbitrary
position within the range of the length and is @bleead a document at the
moved position. The CIS 212 consists of a plyralftphotoelectric conversion
elements that are CCD elements, for example. Tbie €ements are arranged
along a line in the CIS 212. The CIS 212 generatesntrol signal for
controlling FIFO for accumulating pixel data readdach CCD element.
[0041] FIG. 3 is a block diagram schematically shmgna configuration of
a scanner controller 300 in the scanner unit 11A@ 1.
[0042] As shown in FIG. 3, the scanner controll@d & provided with a
CPU 301, ROM 302, CLK controller (clock controll&)3, motor controller 304,
CCD controller 306, and RAM 307.
[0043] The scanner controller 300 controls an actibthe scanner unit
114 by making the CPU 301 run a scanner contrdiGgijn program (not
shown) stored in the ROM 302. The scanner coafpplication program aims
to boot a scanner control application (not showaj tontrols the scanner
controller 300. Although the first embodiment d#ses a case where the CPU
301 runs the scanner control application progréwa device that runs the scanner

control application program is not limited to thPlC301. For example, the
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CPU 102 of the controller 101 may control an actéthe scanner unit 114 by
running the scanner control application program.
[0044] The CLK controller 303 supplies clocks te tlespective devices
that constitute the scanner controller 300. Thelkd include an image transfer
clock mentioned later. The CLK controller 303 astssof a crystal oscillator
(not shown) that generates a clock and a PLL (nowvs). The PLL multiplies
or divides the clock that the crystal oscillatongemtes. When an execution
instruction for scanning is received from a udee, €LK controller 303 outputs
clocks to the motor controller 304, CCD controB&6, and RAM 307 in the
scanner unit 114. For example, the motor conir@& generates a control
clock for a motor (not shown) that rotates a ro8@5 on the basis of the clock
received from the CLK controller 303. The execntinstruction for scanning
includes information about a distinction betweelocand monochrome,
resolution, etc. The scanner control applicatioanges a setting of the PLL of
the CLK controller 303 in accordance with contesftthe instruction. The CLK
controller 303 controls the frequency of the clézloutput in accordance with the
setting of the PLL. Thereby, the reading speeith®fscanner unit 114 is
changed. The RAM 307 accumulates the image dateealocument that the
CIS 212 read. The RAM 307 has capacity that allmstore only image data
of four A4-size sheets.
[0045] The scanner controller 300 controls readihgn image with the
CIS 212 in accordance with a reading clock 401I(.BA and a transfer
enabling clock 402 in FIG. 4B. The reading clo€d 4s a clock signal for
reading pixel data that constitutes image data feach CCD element. The
transfer enabling clock 402 is an image transfeclcl The image transfer clock
is a clock signal for controlling whether the rgaxiel data is transferred to the

controller 101. The scanner controller 300 reaxs| plata from each CCD
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element at a time of rising of the reading clock.40The pixel data read from
each CCD element is accumulated in the RAM 307. redeer, the scanner
controller 300 transfers the pixel data accumulatetie RAM 307 to the
controller 101 in synchronization with a risingtbé transfer enabling clock 402
controlled on the basis of a horizontal synchramresignal 403 in FIG. 4A.
The horizontal synchronization signal 403 is a klsignal that controls start of
reading of one line of the CCD.
[0046] Moreover, the scanner controller 300 gemsratPWM signal that
drives the pickup roller pair 205 provided in tloaisner unit 114 in
synchronization with the horizontal synchronizatsignal 403. In the MFP100,
when a document is read at a high speed, the ofthe horizontal
synchronization signal 403 is shortened. Ther#i®y/ rotational speed of the
pickup roller pair 205 increases relatively, whiobreases a document
conveyance speed and increases a document repeied. s Moreover, the
scanner controller 300 raises the frequency ofdhding clock 401 in accordance
with the document reading speed in order to residraal from the CCD element
in a shorttime. The scanner controller 300 acdates the pixel data to the
RAM 307 in accordance with the cycle of the readitagk 401. Moreover, the
scanner controller 300 raises the frequency ofrdresfer enabling clock 402 in
response to the control of the frequency of thdirgpclock 401, and transfers
pixel data to the controller 101 from the RAM 307ai short time.
[0047] FIG. 5 is a sequence chart about an imaggimg operation
executed by the MFP 100 in FIG. 1. The readingatpm in FIG. 5 is executed
by the above-mentioned scanner control applicatiahcontrols the scanner unit
114 and a job control application (not shown) tt@ttrols the controller 101.
[0048] As shown in FIG. 5, when receiving a readiteyt request from

the controller 101 (step S501), the scanner uritréads an N-th page of a
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document in accordance with the reading clock 484p(S502). The image data
of the N-th page that consists of a plurality ofgbidata read by the CCD
elements is stored in the RAM 307. When completiregreading of the N-th
page of the document, the scanner unit 114 readsekit page ((N+1)th page) of
the document (step S503).
[0049] In the meantime, when receiving a transéguest about the image
data of the N-th page from the controller 101 (£&p4), the scanner unit 114
transfers the image data of the N-th page to théralter 101 in response to the
transfer enabling clock 402 (step S505). The indaga that has been
transferred to the controller 101 is removed from RAM 307. Since the RAM
307 cannot store image data that exceeds four pgesIFP 100 is controlled so
that image data stored in the RAM 307 will be tfarred to the controller 101
before using up the storage area of the RAM 3Gshawn in FIG. 6.
[0050] FIG. 7 is a block diagram for describingamfiguration of the
image processor 113 in FIG. 1. As shown in FIGh&,image processor 113 is
provided with a plurality of ASICs 701 through 70t perform various image
processes, such as a resolution conversion, cosipnesnd extension, and
multivalued-binary conversion, to image data. A%#Cs 701 through 705
share the RAM 104, and output and input data thHrdhg image bus 112. The
image processor 113 is able to execute a plurafiimage processes in parallel
using the ASICs 701 through 705. For examplesttaa image process by the
ASIC 701 is executed in parallel with the imagegaess by the ASIC 702. Since
data is transferred through the image bus 112dh @nage process, the image
bus 112 is crowded. Furthermore, when the scammed 14 reads a document
at high speed in the scan image process, the rdasfér amount per unit time in
the image bus 112 becomes huge, and exceeds etedahs upper limit value of

the image bus 112. When the data transfer ambuough the image bus 112
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exceeds the transferable upper limit value, tha ttahsfer through the image bus
112 becomes impossible, and executions of the irpegeesses stop. In light of
this problem, the conventional method controllesl data transfer amount through
the image bus 112 per unit time by lowering thelireg speed of the scanner unit
114, for example. However, since such a metho@tswhe reading speed of the
scanner unit 114 in order that the ASICs execugarttage processes in parallel,
the MFP 100 cannot exhibit performance equivalerthé high-speed reading set
by a user. As a result, the waiting time of a wgeto completion of reading by
the scanner unit 114 increases.
[0051] In contrast, in the first embodiment, whia scan image process is
executed independently, the frequency of the tearesiabling clock 402 is set to
a predetermined frequency (a first setting stepjoreover, when the scan image
process is executed in parallel with another infageess, the frequency of the
transfer enabling clock 402 is set to a frequehey is lower than the
predetermined frequency (a second setting step).
[0052] FIG. 8 is a flowchart showing proceduresi@opy job execution
process executed by the MFP 100 in FIG. 1. Theqs®in FIG. 8 is performed
when the CPU 102 runs the program stored in the ROB/etc.
[0053] As shown in FIG. 8, when receiving the examuinstruction of a
copy job through the operation unit 109 (step S8k CPU 102 executes a scan
control process in FIG. 9 mentioned later (step2$380Moreover, the CPU 102
executes a print control process (step S803) in EIGnentioned later in parallel
with the process in the step S801. When the colpygceived in the step S801
is a job that copies a document of a plurality afgs, the CPU 102 performs the
processes in the steps S802 and S803 for every pagext, the CPU 102
determines whether the document remains in therid200 (step S804).

[0054] As a result of the determination in the s&894, when the
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document remains in the DF unit 200, the CPU 102me the process to the step
S802. As a result of the determination in the §804, when the document does
not remain in the DF unit 200, the CPU 102 deteawiwhether the printing of all
the pages was completed (step S805).
[0055] As a result of the determination in the s&865, when the printing
of at least one page was not completed, the CPU&t0ghs the process to the
step S803. As a result of the determination instee S805, when the printing
of all the pages was completed, the CPU 102 fisishis process.
[0056] FIG. 9 is a flowchart showing proceduresha scan control
process executed in the step S802 in FIG. 8.
[0057] As shown in FIG. 9, the CPU 102 obtains auoent-reading
setting (setting information) of the copy job debugh the operation unit 109
(step S901). Next, the CPU 102 decides an ASI@Xecuting the scan image
process corresponding to the obtained documentrgadtting from among the
ASICs 701 through 705 of the image processor 148 sats the document-
reading setting to the decided ASIC (step S902)extNhe CPU 102 determines
whether another image process by an ASIC otherttieadecided ASIC is under
execution or in a standby state (step S903). Aerathage process is a Rip
process, a Send process, or a Fax process, fopéxamn the Send process,
image data saved in the storage memory 105 is caavimto data formats, such
as JPEG and PDF. Inthe Fax process, image detaverted into an image
format for performing Fax transmission.
[0058] As a result of the determination in the s&§03, when any other
image process is not under execution and the syastdbe, the CPU 102 notifies
the scanner unit 114 to operate in a single trarséek mode (step S904). In
the single transfer clock mode, the CLK contro868 sets the frequency of the

transfer enabling clock 402 to the predeterminedudency, and the scanner unit
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114 transfers image data to the controller 10lheytitansfer enabling clock 402
concerned. Next, the CPU 102 performs a procesadrafter step S906
mentioned later.
[0059] As a result of the determination in the s&983, when another
image process is under execution or in the stasthig, the CPU 102 notifies the
scanner unit 114 to operate in a parallel trandfmk mode (step S905). In the
parallel transfer clock mode, the CLK controlleB3ets the frequency of the
transfer enabling clock 402 to a frequency lowantthe predetermined
frequency, and the scanner unit 114 transfers irdaggeto the controller 101 by
the transfer enabling clock 402 concerned. Thergtgynumber of pulse signals
of image data per unit time decreases in the snage process as shown in FIG.
10, which reduces the data transfer amount thrdlgimage bus 112 per unit
time. Next, the CPU 102 receives the image data fihe scanner unit 114 (step
S906) and applies the scan image process to teeveecimage data using the
ASIC to which the document-reading setting has tsristep S907). Next, the
CPU 102 saves the image data to which the scareip@gess has been applied
in the RAM 104 (step S908), and finishes this pssce
[0060] FIG. 11 is a flowchart showing procedureshef print control
process in the step S803 in FIG. 8.
[0061] As shown in FIG. 9, the CPU 102 obtainsiatetting of the
copy job set through the operation unit 109 (stepd8). Next, the CPU 102
decides an ASIC for executing the print image pseadrresponding to the
obtained print setting from among the ASICs 70buigh 705 of the image
processor 113, and sets the print setting to thizeldd ASIC (step S1102). The
print image process includes the Rip process meati@bove, for example.
Next, the CPU 102 determines whether the scan impegess is under execution

(step S1103).
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[0062] As a result of the determination in the ssdd03, when the scan
image process is not under execution, the CPU fipRes the print image
process to the image data saved in the RAM 104ubkm ASIC to which the
print setting has been set (step S1104). NextC#ld 102 outputs the image
data to which the print image process has beeneapi the printer unit 115 (step
S1105), and finishes this process.
[0063] As a result of the determination in the s$4[103, when the scan
image process is under execution, the CPU 102rdates whether the scanner
unit 114 is operating in the parallel transfer &lowode or whether the scan image
process finished (step S1106).
[0064] As a result of the determination in the s$41 06, when the
scanner unit 114 is not operating in the paratetdfer clock mode and the scan
image process does not finish, the CPU 102 exetltescan control process in
FIG. 9 (step S1107). After finishing the processhie step S1107, the CPU 102
returns the process to the step S1106.
[0065] As a result of the determination in the s$4[106, when the
scanner unit 114 is operating in the parallel tiemslock mode or when the scan
image process finished, the CPU 102 executes teeps in and after the step
S1104.
[0066] According to the processes in FIG. 8, FIGad FIG. 11
mentioned above, when the scan image processasitexeindependently, the
frequency of the transfer enabling clock 402 isted¢he predetermined frequency.
Moreover, when the scan image process is executedrallel with another image
process, the frequency of the transfer enablingkcli®2 is set to a frequency that
is lower than the predetermined frequency. Therelwen the scan image
process is executed in parallel with another imageess, the data transfer

amount through the image bus 112 per unit tim&énscan image process can be
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controlled so as not to exceed the transferablemippit value by the method
other than the control of the reading speed oftaaner unit 114. As a result of
this, the scan job and another image process a@ited in parallel without
lowering the reading speed of the scanner unit 114.
[0067] Moreover, in the processes in FIG. 8, FiGard FIG. 11
mentioned above, the image processor 113 trartbferdata with the scanner unit
114, RAM 104, and printer 115 through the singlagenbus 112. Thereby, the
scan job and another image process are execufetatiel without lowering the
reading speed of the scanner unit 114.
[0068] Next, a multifunction apparatus accordingt®econd embodiment
of the present invention will be described. Theosel embodiment is basically
identical to the above-mentioned first embodimerthe configuration and
functions, but is different from the first embodintén that the scanner unit 114 is
provided with a high-speed transfer clock modepradrtransfer clock mode, and
low-speed transfer clock mode. Accordingly, dggans about the duplicate
configuration and functions are omitted and a déife configuration and
functions will be described hereinafter.
[0069] The scanner unit 114 has a simultaneousldidbe reading
function. The scanner unit 114 reads both of atfside 1201 and a back side
1202 of a document during one time of conveyancghasn in FIG. 12A.
Moreover, the scanner unit 114 transfers image H2@8 and 1204 of two sheets,
which are the front and back sides read, to thératber 101 within a document
conveyance period for one sheet. In other woh#sstanner unit 114 transfers
the image data of one sheet to the controller lifdima period of approximately
half of the document conveyance period for one tsheloreover, when
performing one side reading, the scanner unit iileg the process with

simultaneous double side reading and transferserdata of one sheet to the
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controller 101 in a period of approximately halftbé document conveyance
period for one sheet as shown in FIG. 12B.
[0070] In the second embodiment, any one of tha-Bjgeed transfer clock
mode, normal transfer clock mode, and low-speeatsfea clock mode is settable
as a transfer mode of the scanner unit 114 airtreedf performing the one side
reading as shown in FIG. 13. In the high-speeuster clock mode, the scanner
unit 114 transfers image data by the transfer @mglolock 402 at a frequency
that enables transfer of image data of one shabkinna period of approximately
half of the document conveyance period for onetshel@ the normal transfer
clock mode, the scanner unit 114 transfers image lo\athe transfer enabling
clock 402 at a frequency that enables transfemabe data of one sheet within
the document conveyance period for one sheet. heltoiv-speed transfer clock
mode, the scanner unit 114 transfers image dataebransfer enabling clock 402
at a frequency that enables transfer of image afatae sheet within a
predetermined period that is slightly longer thae document conveyance period
for one sheet.
[0071] FIG. 14 is a flowchart showing procedureshaf scan control
process executed by the MFP 100 according to ttenseembodiment of the
present invention. The process in FIG. 14 is psechithat the received job
includes the scan image process of the one sidéngea
[0072] As shown in FIG. 14, the CPU 102 perfornes pnocess in the
steps S901 and S902. Next, the CPU 102 determihether the scanner unit
114 is operatable in the high-speed transfer aocle (step S1401). For
example, as shown in FIG. 15A, when the numbeh®fiinage processes
including the above-mentioned scan image procedstie executed in parallel is
two or less, the data transfer amount throughrtiage bus 112 never exceeds the

transferable upper limit value even if the scarurer 114 operates in the high-
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speed transfer clock mode. In such a case, the ILRWletermines that the
scanner unit 114 is operatable in the high-speetster clock mode in the step
S1401. In the meantime, when the number of thg@mocesses including the
above-mentioned scan image process that are eddayparallel is three or more,
the data transfer amount through the image busridy2exceed the transferable
upper limit value when the scanner unit 114 opsratehe high-speed transfer
clock mode. In such a case, the CPU 102 deterntiira¢she scanner unit 114
cannot operate in the high-speed transfer clockemodhe step S1401.
[0073] As a result of the determination in the s$4@01, when the
scanner unit 114 is operatable in the high-speetster clock mode, the CPU 102
sends a notice to the scanner unit 114 so as tatepe the high-speed transfer
clock mode (step S1402). When receiving this egtice CLK controller 303 of
the scanner unit 114 sets the frequency of thesfieaenabling clock 402 to the
frequency corresponding to the high-speed tram$bek mode, and the scanner
unit 114 transfers image data to the controller Ap1he transfer enabling clock
402 concerned. Next, the CPU 102 performs thegg®m and after the step
S906.
[0074] As a result of the determination in the s$4@01, when the
scanner unit 114 cannot operate in the high-speedfer clock mode, the CPU
102 determines whether the scanner unit 114 isatgdele in the normal transfer
clock mode (step S1403). For example, as showalGn 15B, when the number
of the image processes including the above-merdisoan image process that are
executed in parallel is three or less, the datasfea amount through the image
bus 112 never exceeds the transferable uppeniahie, even if the scanner unit
114 operates in the normal transfer clock mode.subh a case, the CPU 102
determines that the scanner unit 114 is operatathe normal transfer clock

mode in the step S1403. In the meantime, as siowG. 15C, when the
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number of the image processes including the abcemtioned scan image process
that are executed in parallel is four or more,dat transfer amount through the
image bus 112 may exceed the transferable uppgnaiue, when the scanner
unit 114 operates in the normal transfer clock mode such a case, the CPU
102 determines that the scanner unit 114 is oddeaiia the normal transfer clock
mode in the step S1403.
[0075] As a result of the determination in the s$4@03, when the
scanner unit 114 is operatable in the normal teardbck mode, the CPU 102
sends a notice to the scanner unit 114 so as tatepe the normal transfer clock
mode (step S1404). When receiving this notice dhk controller 303 of the
scanner unit 114 sets the frequency of the traesfabling clock 402 to the
frequency corresponding to the normal transferkctoode, and the scanner unit
114 transfers image data to the controller 10lheytitansfer enabling clock 402
concerned. Next, the CPU 102 performs the pracessd after the step S906.
[0076] As a result of the determination in the ssd@03, when the
scanner unit 114 is not operatable in the nornaalstier clock mode, the CPU 102
sends a notice to the scanner unit 114 so as tatepe the low-speed transfer
clock mode (step S1405). When receiving this eotice CLK controller 303 of
the scanner unit 114 sets the frequency of thesfieaenabling clock 402 to the
frequency corresponding to the low-speed trandtekanode, and the scanner
unit 114 transfers image data to the controller Ap1he transfer enabling clock
402 concerned. Next, the CPU 102 performs thege®om and after the step
S906.
[0077] FIG. 16 is a flowchart showing procedureshef print control
process executed by the MFP 100 according to ttenseembodiment of the
present invention.

[0078] As shown in FIG. 16, the CPU 102 performes phocess in the
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steps S1101 through S1103. As a result of themétation in the step S1103,
when the scan image process is not under exectitierGPU 102 performs the
process in and after the step S1104.
[0079] As a result of the determination in the s$4[103, when the scan
image process is under execution, the CPU 102rdates whether the number of
image processes under execution or in the startdbg/is one or more in addition
to the scan image process (step S1601).
[0080] As a result of the determination in the s&4i601, when the
number of image processes under execution or isttrelby state is not one or
more in addition to the scan image process, the OF&performs the process in
and after the step S1104. As a result of the oetation in the step S1601,
when the scan image process is under executioGRle 102 determines whether
the number of image processes under executiontbeistandby state is one or
more in addition to the scan image process, the OFdetermines whether the
number of image processes under execution or istdraby state is two or more
in addition to the scan image process (step S1602).
[0081] As a result of the determination in the s¥4j602, when the
number of image processes under execution or isttdrelby state is not two or
more in addition to the scan image process, the O Jperforms the process in
step S1603. In the step S1603, the CPU 102 detesmvhether the scanner unit
114 is operating in the normal transfer clock modwhether the scan image
process finished.
[0082] As a result of the determination in the s&4i603, when the
scanner unit 114 is operating in the normal trandfeck mode or when the scan
image process finished, the CPU 102 executes teeps in and after the step
S1104. As aresult of the determination in thp 82603, when the scanner unit

114 is not operating in the normal transfer cloddeand the scan image process
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does not finish, the CPU 102 executes the scamaiq@rbcess in FIG. 14 (step
S1604). Atfter finishing the process in the step®t. the CPU 102 returns the
process to the step S1603.
[0083] As a result of the determination in the s$4j602, when the
number of image processes under execution or istdraby state is two or more
in addition to the scan image process, the CPUpgdbrms the process in step
S1605. In the step S1605, the CPU 102 determihesher the scanner unit 114
is operating in the low-speed transfer clock modertwether the scan image
process finished.
[0084] As a result of the determination in the s$4i605, when the
scanner unit 114 is operating in the low-speedstearclock mode or when the
scan image process finished, the CPU 102 execwgsrocess in and after the
step S1104. As a result of the determination énstiep S1605, when the scanner
unit 114 is not operating in the normal transfecklmode and the scan image
process does not finish, the CPU 102 executesctre control process in FIG. 14
(step S1606). After finishing the process in ttepsS1606, the CPU 102 returns
the process to the step S1605.
[0085] In the above-mentioned processes in FIGaridiFIG. 16, one of
the high-speed transfer clock mode, normal trardéek mode, and low-speed
transfer clock mode of which transfer speeds difeset in accordance with the
number of other image processes executed in panatlethe scan image process.
As a result of this, more other image processesxeuted in parallel without
lowering the reading speed of the scanner unit 114.
[0086] In the above-mentioned embodiment, sincdrtesfer time for
image data of one sheet is longer than the reauhregfor one sheet of a
document in the low-speed transfer clock modéefreading of documents

continues as-is, the memory area of the RAM 30thefscanner unit 114 will be
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used up. When the memory area of the RAM 307ed up, the reading of a
document is preferably stopped until the scann#rlid finishes transfer of the
image data of one sheet to the controller 101 d0 ascure a free space in the
RAM 307 as shown in FIG. 17A and FIG. 17B. Othemyithe reading clock
401 may be temporarily lowered to a frequency lotlian the transfer enabling
clock 402 in the low-speed transfer clock mode atiog to a checking result of
an operating condition of the RAM 307 while givipgority to prevention of
using up of the memory area of the RAM 307.
[0087] Next, a multifunction apparatus accordingtinird embodiment of
the present invention will be described. The tleindbodiment is basically
identical to the above-mentioned first embodimerthe configuration and
functions, but is different from the first embodinién that the frequency of the
transfer enabling clock 402 is set up on the bafsistype of a document reading
operation mode set by a user. Accordingly, desorip about the duplicate
configuration and functions are omitted and a d#ifé configuration and
functions will be described hereinafter.
[0088] The scanner unit 114 is provided with a @lity of document
reading operation modes of which document readiegds are different. The
plurality of document reading operation modes idela silent document-reading
mode that is a low-speed reading mode in whichrehding speed is lower than
that in the normal operation, for example. Therdidocument-reading mode
has an effect on reductions in document-feedingdaund in motor-driving
sound while conveying a document because a docusieahveyed at a speed
lower than that in the normal operation. Moreoggaice the reading speed in
the silent document-reading mode is lower thanith#ite normal operation, the
scanner unit 114 transfers the read image dateetodntroller 101 by the transfer

enabling clock 402 of the frequency lower than thahe normal operation.
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Accordingly, even when the scan image processéasidrd in the silent
document reading mode in parallel with another ienpigpcess, the data transfer
amount through the image bus 112 does not exceelathsferable upper limit
value. However, if the frequency of the transfealaing clock is changed at a
time of executing another image process in pardhel effect expected for the
document reading operation mode designated bysbeaannot be achieved even
if the scanner unit 114 is operating in the sidmtument reading mode.
[0089] In light of this problem, in the third embotknt, the frequency of
the transfer enabling clock is not changed whendWwespeed reading mode in
which the reading speed is lower than that of threnal operation is set.
[0090] FIG. 18 is a flowchart showing procedureshaf scan control
process executed by the MFP 100 according to ihé é¢imbodiment of the
present invention.
[0091] As shown in FIG. 18, the CPU 102 perfornes pnocess in the
steps S901. Information about the document reanliegation mode of the
scanner unit 114 is included in the document-repdeiting. Next, the CPU 102
sets up the document reading operation mode opatsis of the obtained
document-reading setting (step S1801) and sendscerio the scanner unit 114
SO as to operate in the set-up document readingiige mode. When receiving
this notice, the CLK controller of the scanner urii¢ sets a frequency
corresponding to the above-mentioned documentmgamperation mode as the
frequency of the transfer enabling clock 402, faaraple. Next, the CPU 102
performs the process in the step S902. Next, g 002 determines whether
the set-up document reading operation mode isotivespeed reading mode (step
$1802).
[0092] As a result of the determination in the s¥4i802, when the set-up

document reading operation mode is the low-spesdimg mode, the CPU 102
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performs the process in and after the step S9G®uitsending the notice for
changing the frequency of the transfer enablinglck02. That is, in the third
embodiment, when the scanner unit 114 is in thedpeed reading mode, the
frequency of the transfer enabling clock 402 sebmphe basis of the document-
reading setting is maintained.
[0093] As a result of the determination in the s&4|802, when the set-up
document reading operation mode is not the low-dpeading mode, the CPU
102 performs the process in and after the step.S903
[0094] FIG. 19 is a flowchart showing procedures gifrint control
process executed by the MFP 100 according to iheé éimbodiment of the
present invention.
[0095] As shown in FIG. 19, the CPU 102 perfornes pnocess in the
steps S1101 through S1103. As a result of themétation in the step S1103,
when the scan image process is not under exectitierGPU 102 performs the
process in and after the step S1104.
[0096] As a result of the determination in the s$4[103, when the scan
image process is under execution, the CPU 102rdetes whether the scanner
unit 114 is in the low-speed reading mode (ste$)L9
[0097] As a result of the determination in the s&4901, when the
scanner unit 114 is in the low-speed reading mitdeCPU 102 performs the
process in and after the step S1104. As a rektliealetermination in the step
S1901, the scanner unit 114 is not in the low-speading mode, the CPU 102
performs the process in and after the step S1106.
[0098] In the above-mentioned processes in FIGrS8FIG. 19, when
the scanner unit 114 is in the low-speed readindanthe frequency of the
transfer enabling clock 402 set up on the basike@tlocument-reading setting is

maintained. This prevents the frequency of thestier enabling clock 402 from
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being changed unnecessarily, and the effect exppéatehe document reading
operation mode designated by the user is achieved.
[0099] Next, a multifunction apparatus accordingtimurth embodiment
of the present invention will be described. Tharfo embodiment is basically
identical to the above-mentioned first embodimerthe configuration and
functions, but is different from the first embodintén that a total value of band
usages of the image bus 112 is calculated. Aaoglylidescriptions about the
duplicate configuration and functions are omittaed a different configuration
and functions will be described hereinafter.
[0100] In the first embodiment mentioned above newen there is no
need of reducing the data transfer amount throlghmage bus 112, the transfer
enabling clock 402 may be set to a frequency |dien the predetermined
frequency. For example, when the scan image psdsaaonochrome scan of a
low resolution, the data amount transferred tartteege bus 112 is comparatively
little. In such a case, even if another image @seds executed in parallel, the
data transfer amount through the image bus 112 mimesxceed the transferable
upper limit value. Accordingly, it is preferable set the transfer enabling clock
402 to the predetermined frequency so that thenszaimit 114 will transfer
image data to the controller 101 promptly.
[0101] Corresponding to this, in the fourth emboeli) when the scan
image process is executed in parallel with andthage process, the total value
of band usages of the image bus 112 is calculatetithe frequency of the
transfer enabling clock 402 is set up on the bafsibe calculation result.
[0102] FIG. 20 is a flowchart showing procedureshaf scan control
process executed by the MFP 100 according to tihHf@mbodiment of the
present invention.

[0103] As shown in FIG. 20, the CPU 102 performes phocess in the
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steps S901 through S903. As a result of the détatian in the step S903,
when no other image process is under executionratie standby state, the CPU
102 performs the process in the steps S904, S966gh S908.
[0104] As a result of the determination in the s&903, when another
image process is under execution or in the stastiig, the CPU 102 obtains the
operation settings of the scan image process gmnekng to the obtained
document-reading setting, the image process ungeugon, and the image
process in the standby state. Each of the oparaétiings includes color
information about an image, such as CMYK, RGB, gemd the monochrome
binary, and resolution information about an imagkeast. Next, the CPU 102
calculates the band usages of the image bus 1ii#drasis of the obtained
operation settings (step S2001).
[0105] In the step S2001, the CPU 102 calculatestnd usage in the
above-mentioned scan image process using the eltajperation setting, first
band usage information 2101 in FIG. 21A, and caivednformation 2102 in
FIG. 21B. Moreover, the CPU 102 calculates thedh#sages in the image
processes under execution or in the standby stlaée than the above-mentioned
scan image process using the obtained operatibngsahd second band usage
information 2103 in FIG. 21C. The first band usatfermation 2101,
correction information 2102, and second band ugs#gemation 2103 are
beforehand stored in the ROM 103 etc.
[0106] The first band usage information 2101 inelsichformation that
shows the band usage of the image bus 112 accoigaaxecution of the scan
image process. Although FIG. 21A shows an exampéeming that a data
amount of an image is proportional to a band usageder to simplify the
description, a data amount of an image is not rsacié simply proportional to a

band usage. Accordingly, itis preferable to gatesthe first band usage
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information 2101 on the basis of the values fouxeementally.
[0107] The correction information 2102 includesoarection value to the
document reading operation mode of the scannerltdit The correction
information 2102 is generated on the basis of ¢lagling speed of the scanner unit
114 or a value found experimentally. In the MFR1@@ data amount of the
image that should be processed per unit time depemdhe document reading
operation mode of the scanner unit 114. Accorgintje CPU 102 corrects the
band usage of the scan image process by multipthi@gorrection value
corresponding to the set-up document reading dperatode in the correction
information 2102 to the value obtained from thstfvand usage information 2101
on the basis of the operation setting.
[0108] The second band usage information 2103 dedunformation that
shows a band usage of the image bus 112 accomgaex@étution of an image
process other than the scan image process. Itdshewoted that different
parameters of the resolution information and tHerdaformation may be set in
the second band usage information 2103 as witfirdtdband usage information
2101.
[0109] The CPU 102 calculates the total value eflihnd usages in the
above-mentioned scan image process and in the ipragess under execution or
in the standby state other than the above-mentieoad image process. Next,
the CPU 102 determines whether the calculated vatak is equal to or more
than the transferable upper limit value of the imags 112 beforehand stored in
the ROM 102 etc. (step S2002). For example, whenransferable upper limit
value is “17” and the scan image process is an B&iB of 600 * 600 dpi., the
MFP 100 is capable of executing a Send procesd=axarocess in parallel with
this scan image process in the single transfekatoade as shown in FIG. 21D.

In the meantime, when the transferable upper laiite is “17” and the above-
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mentioned scan image process is a gray scan df 600 dpi., the MFP 100 is
capable of executing three image processes ingutim above-mentioned scan
image process in parallel in the single transfecicimode as shown in FIG. 21E.
[0110] As a result of the determination in the s§2002, when the
calculated total value of the band usages is lems the transferable upper limit
value, the CPU 102 performs the process in and thitestep S904. As a result
of the determination in the step S2002, when theutasted total value of the band
usages is equal to or more than the transferalglerdinit value, the CPU 102
performs the process in and after the step S905.
[0111] In the above-mentioned process in FIG. 2@gmthe total value of
the band usages of the image bus 112 is equalrtwme than the transferable
upper limit value, the transfer enabling clock 492et to the frequency lower
than the predetermined frequency. That is, thguieacy of the transfer enabling
clock 402 is set to the frequency lower than preaeined frequency only in the
case of minimum necessity, such as a case whedathdransfer through the
image bus 112 falls into an impossible state. Adgiogly, the scan image
process is executable in parallel with another enagcess while minimizing the
influence on the scan image process due to theataitthe frequency of the
transfer enabling clock 402.
Other Embodiments
[0112] Embodiment(s) of the present invention dao ae realized by a
computer of a system or apparatus that reads oudx@@cutes computer
executable instructions (e.g., one or more progyaet®rded on a storage
medium (which may also be referred to more fullgason-transitory computer-
readable storage medium’) to perform the functairene or more of the above-
described embodiment(s) and/or that includes omease circuits (e.g.,

application specific integrated circuit (ASIC)) fperforming the functions of one
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or more of the above-described embodiment(s), gralrethod performed by
the computer of the system or apparatus by, fomgla reading out and
executing the computer executable instructions filmenstorage medium to
perform the functions of one or more of the abogsedibed embodiment(s)
and/or controlling the one or more circuits to perf the functions of one or more
of the above-described embodiment(s). The compuégrcomprise one or
more processors (e.g., central processing unit JCRidro processing unit
(MPU)) and may include a network of separate coensubr separate processors
to read out and execute the computer executaliteati®ns. The computer
executable instructions may be provided to the agerpfor example, from a
network or the storage medium. The storage mednay include, for example,
one or more of a hard disk, a random-access me(R#), a read only memory
(ROM), a storage of distributed computing systeamspptical disk (such as a
compact disc (CD), digital versatile disc (DVD),Biu-ray Disc (BDJ™), a flash
memory device, a memory card, and the like.
[0113] While the present invention has been desdribith reference to
exemplary embodiments, it is to be understoodtti@tnvention is not limited to
the disclosed exemplary embodiments. The scopieedbllowing claims is to
be accorded the broadest interpretation so asctungpass all such modifications
and equivalent structures and functions.
[0114] This application claims the benefit of Jagxsan Patent Application
No. 2018-131632, filed July 11, 2018, which is tgrancorporated by reference

herein in its entirety.
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WHAT IS CLAIMED IS:

1. A multifunction apparatus comprising:

a reading unit configured to read a document altiegrto an
execution instruction for a predetermined imageess;

an image processing unit configured to apply treslgtermined
image process to image data obtained by the reantihgand

a clock controller configured to control an imaggnsfer clock for
transferring the image data of the document torttege processing unit from the
reading unit,

wherein the clock controller sets a frequencyhefitnage transfer
clock to a predetermined frequency in a case Wther@redetermined image
process is executed independently, and

wherein the clock controller sets the frequencthefimage
transfer clock to a frequency lower than the precheined frequency in a case
where the predetermined image process is exeaufearallel with at least one
other image process that differs from the preddtexchimage process.
2. The multifunction apparatus according to clainwherein the
clock controller decides the frequency set asntegie transfer clock from among
a plurality of frequencies in accordance with tenber of the other image
process executed in parallel with the predetermimedje process.
3. The multifunction apparatus according to clainwverein the
frequency of the image transfer clock is set irbadance with setting information
about the predetermined image process, and

wherein the clock controller maintains the frequeaf the image
transfer clock set in accordance with the settirigrmation about the

predetermined image process when a reading spdbd céading unit is set to be
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lower than a reading speed of a normal operation.
4. The multifunction apparatus according to clainfuither
comprising:

a storage unit configured to store the image taigoorarily; and

a printing unit configured to print the image data

wherein the image processing unit transfers détative reading
unit, the storage unit, and the printing unit ttglowa single image bus.

5. The multifunction apparatus according to clainfudther
comprising:

a calculation unit configured to calculate a tetue of band
usages of the single image bus when the predetediimage process and the
other image process are executed in parallel; and

a determination unit configured to determine whethe total
value of the band usages of the image bus is égualmore than an upper limit
value of a data amount that is transferable thrabhghmage bus,

wherein the clock controller sets the frequencthefimage
transfer clock to a frequency lower than the prexaeined frequency in a case
where the total value of the band usages of thgentas is equal to or more than
the upper limit value.

6. A control method for a multifunction apparathattincludes a
reading unit that reads a document according txacution instruction for a
predetermined image process and an image procassiinpat applies the
predetermined image process to image data obtayéte reading unit, the
control method comprising:

a first setting step of setting a frequency ofraage transfer clock
for transferring the image data of the documernh&image processing unit from

the reading unit to a predetermined frequencydase where the predetermined
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image process is executed independently; and

a second setting step of setting the frequentlgeimage transfer
clock to a frequency lower than the predetermimedudency in a case where the
predetermined image process is executed in pavetlelat least one other image
process that differs from the predetermined imagegss.

7. A non-transitory computer-readable storage nmditoring a
control program causing a computer to execute gaamethod for a
multifunction apparatus that includes a reading tinait reads a document
according to an execution instruction for a prexdeieed image process and an
image processing unit that applies the predetemimage process to image data
obtained by the reading unit, the control methathasing:

a first setting step of setting a frequency ofraage transfer clock
for transferring the image data of the documenihéimage processing unit from
the reading unit to a predetermined frequencydase where the predetermined
image process is executed independently; and

a second setting step of setting the frequentlgeoimage transfer
clock to a frequency lower than the predetermimedudency in a case where the
predetermined image process is executed in pavellelat least one other image

process that differs from the predetermined imagegss.

-33-



