US 20060193005A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2006/0193005 A1

Kato 43) Pub. Date: Aug. 31, 2006
(54) COPYING SYSTEM FOR ENHANCED Publication Classification
COLOR COPYING PROCESSOR
(51) Imt.CL
(75) Inventor: Tokunori Kato, Ichinomiya-shi (JP) GO6F 3/12 (2006.01)
(52) U8 CL e seneceneeesesenseen 358/1.15
Correspondence Address:
OLIFF & BERRIDGE, PLC (57 ABSTRACT
P.O. BOX 19928 The invention provides a copying system that can perform
ALEXANDRIA, VA 22320 (US) copying processing for a color original document within a
. short time. In a color copying system, images on a color
(73) Assignee: BROTHER KOGYO KABUSHIKI original document are read by a scanner of a multi-function
KAISHA, NAGOYA-SHI (JP) center (MFC), as analog RGB data. The analog RGB data is
] converted into digital binary CMYK data by an ASIC. The
(21) Appl. No.: 11/414,230 converted digital binary CMYK data is transmitted to a PC.
o The binary CMYK data is image data that can be printed by
(22) Filed: May 1, 2006 aprinter of the MFC, so that the binary CMYK data does not
o have to be converted in the PC. Therefore, when the binary
Related U.S. Application Dat >
clate ppiicationt Data CMYK data for all pages of the original documents is
(62) Division of application No. 09/521,946, filed on Mar. received by a color copying application of the PC, the binary
9, 2000, now Pat. No. 7,064,847. CMYK data is then sequentially transmitted to the MFC in
the order of printing by the printer of the MFC, according to
(30) Foreign Application Priority Data the copying designation by an operator. The color copying
system can accurately perform the copying processing for
Mar. 12, 1999 (JP) coocoevvceerreeereeesseveeee e 11-066726 the color original document within a short time.

L] 1]
| CPU 11 MFG |
1 ' .
| 17-{VoicE 51 ROM 12|
+ 3[TRADSET '
19 EEPRON_]~13 |
SW1TCHBOARD NCU
1] 1]
32 29 3 | 20 Tooe RAN 14 |
' 21~JTBUFFER '
| TMAGE 5|
+ 22-{_SouwER MEMORY !
| 222 LIS i VOTCE 6 |
» 23-F ENGCODER MEMORY ,
| 24 T oEc0eR ASIC 18|
| 25~ PRINTER |
v 4 | CONTROL .
| PANEL |
35
.5 Lco .
80 28 ! AMPLIF [ER !
——— - — - — = —- =
1] 1]
57 HD <> |
I i :
57a || copving GATE |
| [appLicaTiION} ARRAY X
| 58 56 | %3
50 L] FDD ---------------- 533'
. [ Ay Ry Ty
| 55 ~| I ORGGINAL BOCOMENT | 5o,
. L

PAGE COUNTER
| PRINT PAGE COUNTER ~53_cJ




Patent Application Publication Aug. 31,2006 Sheet 1 of 11 US 2006/0193005 A1




Patent Application Publication Aug. 31,2006 Sheet 2 of 11 US 2006/0193005 A1

» 23~} ENCODER

I 24| DEGODER | ASIC 18
| 25~] PRINTER |

v 4| CONTROL

| PANEL

[ ]

Fig2 ——— —=-—-—-—"- —
| CPU {—11 MFC |
1 .
*~] 17~[VOIcE L8 ROW 12|
v 3 '
N HANDSET 13 |
SWI TCHBOARD NCU
[ ]
3 20 3 | 20 TooEw RAM 14 |
] 21 L}
| ~[TBUFFER_K :: :> TE s |
|22 CIS :> VOICE 16 I
MEMORY
]

~ 35
s PC INTERFAGE .
80 23\l! |HAMPLIF|ERK:— — 30 26 !
| S _
~-—"—"—— === -— -/
[} PC ]
57} HD > _INTERFACE |54 |
_ATTeoLORTT CPU 51 :
57a || COPYING 1 GATE |
| LAPPLICATION] |  [ARRAY [ ROM |52 :
| 58 8 | RAM 3
5 FDD | REPETITION COUNTER}-53a"

. (B Pome e e o e o
N sa ~| t ORIGINAL DOCOMENT | g |
: L. DAGE COUNTER _ T 77,
' PRINT PAGE COUNTER! -ssil

L L




Patent Application Publication Aug. 31,2006 Sheet 3 of 11 US 2006/0193005 A1

f?ig;.ii SCANNER {22

-------- I
994 b ClS

-~18
P — o| SMALOGREBDATA

8BIT A/D L
CONVERTER 18a

\LMULTI—VALUE RGB DATA

BLACK CORRECTION
PROCESS ING ~18b

J{MULTI—VALUE RGB DATA

SHADING CORRECTION {_1gc
PROCESSING

&MULTl—VALUE RGB DATA

COLOR CORRECTION PROGESSING |
(MASKING METHOD)

MULTI-VALUE RGB DATA
L. | URC PROCESSING_{8e
‘LMULTI—VALUE CMYK DATA

IMAGE AREA SEPARATION ] ;o
PROCESS ING

iMULT I-VALUE CMYK DATA

~18d

MTF CORRECTION | ;g
PROCESS ING

| MULTI-VALUE CMYK DATA

GAMMA CORRECT ION 1 _18h
PROCESSING FOR RECORDING

MULTI—VALUE CMYK DATA

v PSEUDO-HALFTONE PROCESSING
IMAGE DATA TO BE , BY ERROR DIFFUSION

TRANSMITTED TO PC BINARY CMYK DATA _j

~
®

DATA TO BE TRANSMITTED TO PC



Patent Application Publication Aug. 31,2006 Sheet 4 of 11 US 2006/0193005 A1

Fig.4
s
N 50+
—— e e — S T

[ MFC ] BINARY. CMYK B e |
i SCANNER > | i : |
. 29 . 41 , | coLor copying|
| ASIC | 42 | APPL | CAT |ON |
' PRmTERI(— ' m . ; .
| ST o1 |



US 2006/0193005 A1

Patent Application Publication Aug. 31,2006 Sheet 5 of 11

3ovd anz| [3ovd tsi]| |aovd anz|  |3ovd 1si] |aovd anz] |3ovd 1st
404 vival 801 vival |80 viva 104 vival t@o3 vival (go3 viva
SAWD SAKD MAWD SIAWD MAKD NAKD
aavnia || adonia | | Ationig aavnia || advnia || Advnie
A A
ers~F  NOILVOITddY DNIAdOD H0109
30Vd ONZ Jovd 1S| 94N WOy
404 Y1YQ 303 viva |- - « | a3LLinsnval
ya Advhial  [AND AdVNIg 38 0L VIVG

34 Ol

0311 TWSNYYL
39 01 v1vd

G314



Patent Application Publication Aug. 31,2006 Sheet 6 of 11 US 2006/0193005 A1

Flg 6 ( READING TASK ) {MFC’ S PROCESSING)

S1

~ ORIGINAL
DOCUMENT SET?

g2 YES

NO

<

PG COPY
DES|1GNATED?
YES

TRANSMIT PG COPY START DATA T0 PC A S3

[
TRANSMIT DATA FOR COPYING MODE AND }_g4
NO. OF COPIES

>

START READING ORIGINAL 3-S5
DOCUMENT BY SCANNER

S6
ONE LINE OF IMAGE DATA
GENERATED?

YES
TRANSMIT ONE LINE OF IMAGE DATAT—S7

~"ONE_PAGE
OF ORIGINAL DOCUMENT
READ? ,

89

NEXT PAGE OF

YES ORIGINAL DOCUMENT
SET?

NO

S10
" ALL_DATA
TRANSMITTED TO PC?

YES

[ TRANSMIT PC COPY READING §-S11
FINISH DATA TO PC




Patent Application Publication Aug. 31,2006 Sheet 7 of 11

Fig. 7 (COLOR COPY !

WRITE DATA VALUE FOR NO. OF J-S21
COPIES INTO REPETITION COUNTER

US 2006/0193005 A1

NG PROCESSING) (PC'S PROCESSING)

VALUE TO ZERO

CLEAR ORIGINAL DOCUMENT PAGE COUNTER -S22

g

S23

ONE PAGE_OF
IMAGE DATA RECEIVED?

S311

PAGE

OR|GINAL DOCUMENT
COUNTER
VALUE?

YES

YES
STORE ONE PAGE OF IMAGE DATA IN HD S24
ADD 1 TO ORIGINAL DOCUMEN 825
PAGE COUNTER VALUE
: S26
NO PC_COPY
READING FINISH DATA
RECE I VED? .
YES j¢—
ADD 1 INTO PRINT PAGE COUNTER +4-S27
——>]

TRANSMIT TO MFC IMAGE DATA FOR ONE 1 _g0g-
PAGE WHOSE NUMBER 1S INDIGATED BY :
: PRINT PAGE COUNTER VALUE

$29 _ . 3 /832_

ONE PAGE OF NO
IMAGE DATA COMPLETELY SU%&&Q?FFEH%FOM
_ TRANSMITTED? COUNTER VALUE
S33
$30 RE;%}}&%?N
PRINT PAGE
COUNTER VALUE VALUE = 07?

YES s34
ERASE_IMAGE DATA

l

NO STORED IN HD
ADD 1_T0 PRINT PAGE
COUNTER VALUE :
END




Patent Application Publication Aug. 31,2006 Sheet 8 of 11

Fig. 8

(MFC' S PROCESSING)
(PRINT ING TASK)

US 2006/0193005 A1

S41
IMAGE DATA

RECEIVED FROM PC?

ONE PATH DATA
CREATED FOR
PRINT ING?

S43— PRINT ONE PATH DATA

S44
ONE PAGE OF

PRINTING FINISHED?

345~ DISCHARGE SHEET




Patent Application Publication Aug. 31,2006 Sheet 9 of 11 US 2006/0193005 A1

Fig 9 (' COLOR COPYING PROCESSING )(PC' S PROCESSING)

WRITE DATA VALUE FOR NO. OF J—S51
COPIES INTO REPETITION COUNTER

CLEAR ORIGINAL DOCUMENT PAGE COUNTER
AND PRINT PAGE COUNTER VALUES TO ZERO 1~S52

> S53

ONE PAGE OF
IMAGE DATA RECEIVED?

STORE ONE PAGE OF IMAGE DATA IN HD 1S54

I
ADD 1 T0 ORIGINAL DOCUMENT }_g55
PAGE_COUNTER VALUE

$56

PC_COPY
READING FINISH DATA
RECE IVED?

»f YES
ADD 1 INTO PRINT PAGE COUNTER [~S97

S8

RINT PAGE COUNTER
VALUE > ORIGINAL DOCUMENT PAGE
COUNTER VALUE?

NO

YES

>

TRANSMIT TO MFC IMAGE DATA FOR ONE
PAGE WHOSE NUMBER 1S IND|GATED BY $-S59
PRINT PAGE COUNTER VALUE

$64
863~\ ERASE |MAGE
ONE PAGE OF DATA STORED
WRITE DATA IMAGE DATA COMPLETELY IN HD
VALUE FOR TRANSMI TTED?
NO. OF
COPIES INTO END
REPETITION SUBTRACT 1_FROM 1.
COUNTER REPETITION COUNTER VALUE | -S61

REPETIT|ON
COUNTER VALUE = 02

YES




US 2006/0193005 A1

Patent Application Publication Aug. 31, 2006 Sheet 10 of 11

NOI1VJ I 1ddY

ONIAdOD ¥07100

Y3AIYQ Y3INTYd

)
¥0¢

g0z’ q
_ 10z
N 1SS300Ud ——t—
o | ONIHOLYW ¥0100 YIA140 NIVML
Jd /NON
002 /

Wy Jold

viva
YARO ATVNIG

G0¢
¥01

——

vivad
894 INIVA-1 LINW

= |¢&— w3INIud
9 7
& g0t
()
IOL .
2 /101
S [ ¥3INNVOS
f/
il
-———-
~ 00!
0T 8T




Patent Application Publication Aug. 31, 2006 Sheet 11 of 11

US 2006/0193005 A1

Flg. 11 Prior Art
DATA TO BE MULT I-VALUE MULT | -VALUE
TRANSMITTED {--] RGB DATA FOR RGB DATA FOR
FROM MFC 1ST PAGE IND PAGE
l I — 202
COLOR MATCHING PROCESSING
MULT | -VALUE MULT | -VALUE
RGB DATA FOR RGB DATA FOR
1ST PAGE  2ND PAGE
COLOR COPYING APPLICATION  1+~—203
MULTI- MULTI- MULT |- muLTI- | | muLTi- MULT |-
VALUE VALUE VALUE VALUE VALUE VALUE
raB DATAl IraB DATA| |rGB DATA| |RGB DATA| |RGB DATA] |RGB DATA
ForR 1ST 1 I'For 2nD | |'FOR 1sT] | FOR 2ND| | FOR 1ST| | FOR 2ND
PAGE PAGE PAGE PAGE PAGE | | PAGE
DATA TO BE l 1 r[ l
| TRANSMITTED PRINTER DRIVER 1~ 204
’ T0 MFC
“| BINARY BINARY BINARY BINARY BINARY || BINARY
CMYK CMYK " CMYK CMYK CMYK “CMYK
pATA FOR| IpaTA Forl |paTA For| |DATA FOR| IDATA FOR| |DATA FOR
15T PAGE| 12ND PAGE| |1ST PAGE| |2ND PAGE| [1ST PAGE] |2ND PAGE




US 2006/0193005 Al

COPYING SYSTEM FOR ENHANCED COLOR
COPYING PROCESSOR

[0001] This is a Division of application Ser. No. 09/521,
946 filed Mar. 9, 2000. The disclosure of the prior applica-
tion is incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of Invention

[0003] The invention relates to a copying system including
a host device, such as a personal computer, and a peripheral
device connected to each other. Specially, the invention
relates to a copying system capable of performing a copying
processing for a color original document within a short time,
even when the available memory in the peripheral device is
limited.

[0004] 2. Description of Related Art

[0005] As shown in a block diagram of FIG. 10, a copying
system is conventionally comprised of a multi-function
center (hereinafter referred to as MFC) 100 and a personal
computer 200 (hereinafter referred to as PC), as a host
device connected to each other.

[0006] Color images on an original document are read by
a scanner 101 of the MFC 100 as analog data of three colors
red, green, and blue. Hereinafter, red, green, and blue are
referred to as “R”, “G”, and “B”, respectively. The analog
RGB data is converted by a control circuit 102 into multi-
value 8-bit digital RGB data, and is transmitted to the PC
200 (104). The multi-value RGB data transmitted to the PC
200 is received via a TWAIN driver 201. Thereafter, the
multi-value RGB data is subjected to a color matching
processing 202, and is output to a color copying application
203. The multi-value RGB data underwent the color match-
ing processing 202 and output to the color copying appli-
cation 203, is then output to a printer driver 204, as the
copying designation by an operator. Further, the multi-value
RGB data is converted by the printer driver 204 into 1-bit
binary data of four colors of cyan, magenta, yellow, and
black, that can be printed in a printer 103 of the MFC 100.
Hereinafter, cyan, magenta, yellow, and black are referred to
as “C”, “M”, “Y”, and “K”, respectively. The binary CMYK
data is then transmitted to the MFC 100 (205). The binary
CMYK data transmitted to the MFC 100 is output from the
control circuit 102 to the printer 103. The printer 103
performs color printing. FIG. 11 shows a manner when three
copies of a total of two pages of original documents are
produced in the sort copying mode, according to the desig-
nation by an operator.

[0007] The amount of image data of a color original
document is large. For example, the amount of the image
data for a A4-sized color original document will be approxi-
mately 10 Mbyte. A peripheral device of the MFC 100 has
a memory therein whose size is not so large that the available
memory will be limited. The PC 200 usually has a large-
capacity memory. Therefore, by constructing the above-
described color copying system in the following manner, the
color copying processing can be smoothly performed. The
color image data obtained by reading a color original
document by the scanner 101 of the MFC 100 is transmitted
to the PC 200 and is temporarily stored therein. The data is
sorted in the PC 200, and is then sent back to the MFC 100.
The data sent back from the PC 200 is printed in color by the
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printer 103 of the MFC 100. With the above-described
construction, the color copying processing for the color
original document with the large amount of image data, can
be smoothly performed in the MFC 100, via the PC 200, by
using the memory in the PC 200, even though the memory
size in the MFC 100 is limited.

[0008] However, in the above-described color copying
system, the multi-value RGB data has to undergo the color
matching processing 202 and then has to be converted into
the binary CMYK data by the printer driver 204 in the PC
200. These steps lead to the longer color copying processing
time. In addition, the multi-value RGB data is larger in size,
as compared with the binary CMYK data. Therefore, it takes
time to send such large multi-value RGB data in size from
the MFC 100 to the PC 200.

[0009] The color matching processing 202 is a collection
processing performed for the multi-value RGB data on a
pixel basis according to a display driver of the PC 200, to
show the images on a display in the PC 200. The color
matching processing 202 requires a relatively long time,
though this is unnecessary for color printing. That is, the
color matching processing 202 is not needed in the case
where an operator does not require the indication of the
images on the display but requires the color copy thereof. To
the contrary, the conversion of the multi-value RGB data
into the binary CMYK data is necessary for color printing,
and is performed by the printer driver 204 as described
above. However, as shown in FIG. 11, the printer driver 204
has to convert the multi-value RGB data into the binary
CMYK data for the total of six pages (2 pagesx3 copies),
even though the original document is only two pages, as the
operator designates the three copies of a total of two pages
of'the original documents. This also leads to the longer color
copying processing time.

SUMMARY OF THE INVENTION

[0010] One aspect of the invention is to provides a copy-
ing system that can perform color copying processing for a
color original document within a short time.

[0011] The color copying system of the invention may
include a host device and a peripheral device connected to
the host device and having a printing device. The peripheral
device may include a reading device that reads an image on
an original document as image data, a converting device that
converts the image data read by the reading device into
printable data that can be printed by the printing device, a
first transmission device that transmits to the host device the
printable data converted by the converting device, and a
reception printing device that receives the printable data
from the host device and causes the printing device to print
the printable data. The host device may include a storage
device that stores various data, a reception control device
that receives the printable data transmitted from the first
transmission device and stores the printable data in the
storage device, and a second transmission device that trans-
mits to the peripheral device the printable data stored in the
storage device by the reception control device.

[0012] In the copying system, the image on the original
document is read by the reading device, as the image data.
The image data is converted by the converting device, into
the printable data that can be printed by the printing device.
Thereafter, the printable data is transmitted by the first
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transmission device, from the peripheral device to the host
device. The data transmitted by the first transmission device,
is received by the reception control device and temporarily
stored in the storage device. The data stored in the storage
device, is transmitted by the second transmission device,
from the host device to the peripheral device. The data is
received by the reception printing device and output to the
printing device. Then, the data is printed by the printing
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Preferred embodiments of the invention will be
described in detail with reference to the following figures,
wherein:

[0014] FIG. 1 is a perspective view of a color copying
system including a multi-function center (MFC) and a
personal computer (PC), according to an embodiment of the
invention;

[0015] FIG. 2 is a block diagram illustrating the electrical
arrangement of the color copying system;

[0016] FIG. 3 is a block diagram briefly illustrating the
image data processing by an application-specific integrated
circuit (ASIC) of the MFC;

[0017] FIG. 4 is a block diagram briefly illustrating an
operation of the color copying system;

[0018] FIG. 5 is a block diagram illustrating data input
to/output from a color copying application;

[0019] FIG. 6 is a flowchart illustrating a reading task
executed by the MFC;

[0020] FIG. 7 is a flowchart illustrating one of color
copying processing executed by the color copying applica-
tion in the PC;

[0021] FIG. 8 is a flowchart illustrating a printing task
executed by the MFC;

[0022] FIG. 9 is a flowchart illustrating one of the color
copying processing executed by the color copying applica-
tion in the PC;

[0023] FIG. 10 is a block diagram briefly illustrating an
operation of a color copying system in the prior art; and

[0024] FIG. 11 is a block diagram briefly illustrating an
image data processing in the PC in the prior art.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0025] Preferred embodiments of the invention will be
described in detail with reference to FIGS. 1-8. A color
copying system 80 according to an embodiment, includes a
multi-function center (hereinafter referred to as the MFC) 1
and a personal computer 50 (hereinafter referred to as the
PC) connected to each other. The MFC 1 is a peripheral
device having a plurality of functions, for example, a
scanner function, a printer function, a copying function, a
modem function, and a facsimile function.

[0026] FIG. 1 shows the perspective view of the color
copying system 80. The MFC 1 is provided with a handset
3 at a side of the body housing 2. The handset 3 is placed on
a hook (not shown) provided on the body housing 2 when a
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telephone conversation is not made, and the handset 3 is
picked up and off the hook during a telephone conversation.
The former is called an “on-hook™ condition. The latter is
called an “off-hook™ condition.

[0027] Provided on an upper front portion of the body
housing 2 is a control panel 4 having a plurality of keys 4a.
At the left-end portion of the control panel 4, a liquid crystal
display (LCD) 5 is provided. The keys 4a are pressed down
for the MFC 1 to perform operations. The LCD 5 shows, for
example, operation conditions of the MFC 1 and operation
procedures.

[0028] An original document insertion opening 6 is pro-
vided at the rearward portion of the control panel 4 and the
LCD 5. An original document is inserted facing down into
the original document insertion opening 6, when facsimile
data of the original document is transmitted to another
facsimile apparatus or the original document is copied. The
original document inserted into the original document inser-
tion opening 6, is read by a scanner 22 (see FIG. 2), as image
data. Thereafter, the original document is discharged from
an original document discharge opening 7 provided on the
front face of the body housing 2 below the control panel 4.
At the rearward portion of the original document insertion
opening 6, a sheet holder mounting portion 9 is provided. To
the sheet holder mounting portion 9, a sheet holder 10
capable of holding a stack of recording sheets, is removably
set. The recording sheet supplied from the sheet holder 10
and subjected to printing by a printer 25 (see FIG. 2), is
discharged from a recording sheet discharge opening 8
disposed below the original document discharge opening 7.

[0029] Provided on the back of the body housing 2 is a
connector (not shown) for a PC interface 35 as a port. The
MFC 1 is connected to the PC 50, via a cable 36 connected
to the PC interface 35. The MFC 1 and the PC 50 may be
connected not via the cable 36 but an optical signal of, for
example, infrared rays.

[0030] FIG. 2 is a block diagram illustrating the electrical
arrangement of the color copying system 80. The MFC 1
includes the following components: a central processing unit
(CPU) 11; a read-only memory (ROM) 12; an electrically
erasable programmable read-only memory (EEPROM) 13; a
random-access memory (RAM) 14; an image memory 15; a
voice memory 16; an application-specific integrated circuit
(ASIC) 18; a PC interface 35; a voice LSI 17; a network
control unit (NCU) 19; a modem 20; a buffer 21; a scanner
22; an encoder 23; a decoder 24; a printer 25; a control panel
4; a liquid crystal display (LCD) 5; and an amplifier 27.
These components are connected to each other via a bus line
30.

[0031] The NCU 19 performs the network controls. The
MEFC 1 is connected to a telephone line 31, via the NCU 19.
The NCU 19 receives various signals, for example, a ringing
signal transmitted from a switchboard 29. The NCU 19 also
transmits to the switchboard 29 a dial signal at the start of
a call according to the operation of the keys 4a provided on
the control panel 4. Further, the NCU 19 receives and
transmits an analog voice signal during a telephone conver-
sation.

[0032] The CPU 11 executes the various operations, for
example, scanning, printing, copying, and facsimile opera-
tions, based on control programs stored in the ROM 12 by
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controlling the relevant components connected by the bus
line 30. The ROM 12 is a non-rewritable memory that stores
the control programs executed by the MFC 1. The tasks
shown in the flowcharts in FIGS. 6-8 are performed based
on the programs stored in the ROM 12. The EEPROM 13 is
a non-volatile rewritable memory, so data stored therein is
not lost even if the MRC 1 is power down. The RAM 14 is
a volatile rewritable memory. The RAM 14 temporarily
stores the various data when the MFC 1 executes an opera-
tion.

[0033] The image memory 15 is a memory for storing
communication records, image data, and a bit image for
printing. For the image memory 15, a large-capacity and
low-priced dynamic RAM (DRAM) is used. The image
memory 15 stores the image data obtained by reading an
original document by the scanner 22, the image data of a
received facsimile, and print data transmitted from the PC
50. The voice memory 16 stores a response message sent out
to a receiver-side apparatus and an incoming message from
the receiver-side apparatus, via the telephone lines 31, 32.
Similar to the image memory 15, a large-capacity and
low-priced dynamic RAM (DRAM) is used for the voice
memory 16. The incoming message stored in the voice
memory 16 is erased therefrom by an erasing operation
performed via the control panel 4, or by receiving an erase
command sent from the other apparatus connected to the
telephone lines 31, 32.

[0034] The voice LSI 17 performs a voice recognition
processing to convert an analog voice signal received by the
NCU 19, into a digital voice signal, and a voice synthesis
processing to convert the digital voice signal generated in
the MFC 1, into the analog voice signal and to output to the
NCU 19 or the speaker 28 (amplifier 27).

[0035] The PC interface 35 is a parallel interface of, for
example, the Centronics type. The MFC 1 is connected to
the PC 50 by the cable 36 connected to the PC interface 35.
The MFC 1 transmits to and receives from the PC 50 the
image data or various commands, via the cable 36.

[0036] The modem 20 modulates and demodulates image
data and communication data and allows the transfer of the
data. The modem 20 also sends and receives various kinds
of transmission control signals. The buffer 21 temporarily
stores data including coded image data transmitted to and
received from an another apparatus, and the data demodu-
lated by the modem 20. The encoder 23 encodes the image
data obtained by reading an original document by the
scanner 22, so as to compress the image data for the
facsimile transmission. The decoder 24 decodes the encoded
image data stored in the buffer 21 or the image memory 15.
The amplifier 27 outputs ringing tones and voices which
sound through the speaker 28 connected thereto.

[0037] The scanner 22 reads a color original document
inserted into the original document insertion opening 6, as
color image data. The scanner 22 includes a contact image
sensor (CIS) 22a. By the CIS 224, the color original docu-
ment is read as analog data of the three colors, red, green,
and blue. Hereinafter, red, green, and blue are referred to as
“R”, “G”, and “B”, respectively. The printer 25 may be an
ink-jet printer capable of performing printing in color. Four
inks of cyan, magenta, yellow, and black are used for color
printing in the printer 25. Hereinafter, cyan, magenta, yel-
low, and black are referred to as “C”, “M”, “Y”, and “K”,
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respectively. The color printing may be performed using six
color inks including light cyan (L.C) and light magenta (LM)
color inks, in addition to CMYK color inks. The ASIC 18
converts analog RGB data obtained by reading the original
document by the scanner 22, into multi-value 8-bit digital
RGB data or 1-bit digital binary CMYK data. The ASIC 18
is designed specifically for the MFC 1, so that the conver-
sion can be performed speedily and accurately.

[0038] With reference to FIG. 3, the functions of the ASIC
18 will be described below. The images on the color original
document are read by the CIS 22a of the scanner 22, and are
output to the ASIC 18 as analog RGB data. The analog RGB
data is converted into multi-value 8-bit digital RGB data, by
an 8-bit A/D converter 18a of the ASIC 18. Thereafter, the
multi-value 8-bit digital RGB data is subjected to various
correction processing, such as a black correction processing
18b, a shading correction processing 18¢, and a color
correction processing 184, so that the image data is now
converted and processed in the form that can be transmitted
to the PC 50. The image data obtained by reading the
original document by the scanner 22 of the MFC 1, is
normally transmitted to the PC 50, after the multi-value
RGB data underwent the color correction processing 184. As
shown in FIG. 10, the multi-value RGB data (104) conven-
tionally transmitted from the MFC 100 to the PC 200
corresponds to the data subjected to the above-described
various correction processing.

[0039] In the embodiment, when the image data obtained
by reading the original document by the scanner 22 is
printed using the printer 25, the multi-value RGB data
underwent the color correction processing 184 and is further
subjected to an under color remover (UCR) processing 18¢
and is converted into multi-value 8-bit CMYK data. There-
after, the multi-value 8-bit CMYK data is subjected to an
image area separation processing 18f, an MTF correction
processing 18g, a gamma correction processing for record-
ing 18/, and a pseudo-halftone processing by error diffusion
18i. The multi-value 8-bit CMYK data is converted into the
binary CMYK data. The above-described processing and
conversion are performed all by the ASIC 18. The binary
CMYK data is the image data that can be printed by the
printer 25. In the color copying system 80 according to the
embodiment, the multi-value RGB data does not undergo the
color correction processing 184, but the binary CMYK data
is transmitted to the PC 50.

[0040] The above-described MFC 1 is connected to the
telephone line 31, via the NCU 19, as shown in FIG. 2. The
telephone line 31 is connected to the switchboard 29 on the
side of the MFC 1. The switchboard 29 is connected to an
another switchboard, via the telephone line 32. To the other
switchboard, a receiver-side apparatus (for example, an
another MFC 1 or facsimile apparatus) is connected via the
telephone line.

[0041] The PC 50 connected to the MFC 1 includes the
following components: a central processing unit (CPU) 51;
a read-only memory (ROM) 52; a random-access memory
(RAM) 53; an interface 54; a gate array 56; a hard disk 57
(hereinafter refereed to as the HD); and a floppy disk drive
58 (hereinafter referred to as the FDD). The CPU 51, ROM
52, RAM 53, interface 54, and gate array 56 are connected
to each other, via a bus line 55. The CPU 51 is a processing
unit that performs various controls and arithmetic compu-
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tations based on basic programs stored in the ROM 52, an
operating system (OS) and various application programs
stored in the HD 57, and a program supplied from a floppy
disk via the FDD 58. The ROM 52 is a non-volatile
non-rewritable memory that stores the basic programs to
operate the CPU 51 and various data. The RAM 53 is a
volatile rewritable memory. The RAM 53 temporarily stores
various data when the CPU 51 executes a program. The
various programs supplied via the HD 57 or supplied from
a floppy disk via the FDD 58 may be loaded in the RAM 53,
and are performed by the CPU 51.

[0042] The RAM 53 temporarily includes a repetition
counter 53a, an original document page counter 535, and a
print page counter 53¢ when the color copying processing
(FIG. 7) is executed by the color copying application 57a
stored in the HD 57. The counters 53a, 53b, 53¢ are used by
the color copying application 57a.

[0043] The repetition counter 53a is a counter for storing
the number of copies. The number of copies is input by an
operator, via the control panel 4 of the MFC 1 in the
embodiment. The input data for the number of copies is
transmitted to the PC 50 from the MFC 1 (S4), before the
image data of the original document is transmitted. The data
for the number of copies is stored in the repetition counter
53a (S21). The designations for the copying processing,
such as the number of copies, may be made via a keyboard
of the PC 50.

[0044] The original document page counter 535 is a
counter for storing the number of original documents to be
copied. The initial value for the original document page
counter 535 is set to zero (0) (S22). Every time one page of
the image data is received from the MFC 1, one (1) is added
to the value in the counter 535 (S25). The print page counter
53¢ is a counter that counts the number of printed pages. The
image (print) data transmitted to the MFC 1 from the PC 50
is printed by the printer 25 of the MFC 1. Therefore, the
number of pages of the image (print) data transmitted from
the PC 50 to the MFC 1 is counted as the number of the
printed/recorded pages.

[0045] The interface 54 is a parallel interface of, for
example, the Centronics type. The PC 50 is connected to the
MFC 1, via the cable 36 connected to the interface 54, so that
the data can be transmitted to and received from the MFC 1.
The gate array 56 serves as the interface between the CPU
51, the HD 57, and the FDD 58.

[0046] The HD 57 is a large-capacity rewritable memory
for storing an operating system (OS) of the PC 50 and
various application programs. The image data transmitted
from the MFC 1 to the PC 50, is temporarily stored in the
HD 57. Generally, the amount of the color image data is
large. For example, the amount of the image data for a
A4-sized color original document will be approximately 10
Mbyte. The image memory 15 of the MFC 1 can store only
the color image data of approximately two pages of the
A4-sized original documents. Therefore, in the color copy-
ing system 80, the image data is temporarily stored in the
HD 57 of the PC 50 when the color copying processing is
performed. In addition to the image data, which are tempo-
rarily stored in the HD 57, the color copying application 57a
that executes the color copying processing shown in FIG. 7,
is also stored therein.
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[0047] The FDD 58 is a drive for reading programs and
data stored in a floppy disk installed in the FDD 58 or for
writing a program or data in the floppy disk.

[0048] With reference to FIG. 4, the functions of the
above-constructed color copying system 80 will be briefly
described. In the color copying system 80, images on a color
original document are read by the scanner 22 of the MFC 1,
as analog RGB data. The analog RGB data is converted into
digital binary CMYK data by the ASIC 18. The converted
digital binary CMYK data is transmitted to the PC 50 (41).
The binary CMYK data is image data that can be printed by
the printer 25, so that the binary CMYK data does not have
to be converted in the PC 50. Therefore, when the binary
CMYK data for all pages of the original documents is
received by the color copying application 57a of the PC 50,
the binary CMYK data is then sequentially transmitted to the
MEFC 1 in the order of printing by the printer 25 of the MFC
1, according to the copying designation by the operator (42).
FIG. 5 shows the operation manner of the color copying
application 57a when three copies of total of two pages of
original documents are copied in a sort copying mode.

[0049] The color copying system 80 does not require the
color matching processing 202 (FIG. 10) that is conven-
tionally performed in the PC 50. In addition, the conversion
of the multi-value RGB data into the binary CMYK data, is
conventionally performed for all pages of the copies to be
produced (see FIG. 11), however, such conversion is per-
formed only for the number of original documents by the
ASIC 18. By the use of an integrated circuit of the ASIC 18
specifically designed for the MFC 1, the conversion of the
multi-value RGB data into the binary CMYK data, can be
performed speedily and accurately. Accordingly, the color
copying system 80 of the embodiment speedily and accu-
rately performs the copying processing for a color original
document, regardless of the memory capacity in the MFC 1,
so that high image quality outputs of copy images (print
results) can be obtained within a short time.

[0050] Generally, two copying modes can be used when a
plurality of copies of an original document are produced in
the multi-copying processing: stack copying mode and sort
copying mode.

[0051] For example, when three (3) copies of one page
each of'the original documents A and B (total of 2 pages) are
designated and copied using the stack copying mode, images
read from the original A are consecutively duplicated on
three sheets of the recording paper. Then, images read from
the original document B are consecutively duplicated on
three sheets of the recording paper. In other words, in the
stack copying mode, images on an original document are
consecutively duplicated on the required number of record-
ing paper to produce the designated number of copies. On
the other hand, when three (3) copies of one page each of the
original documents A and B (total of 2 pages) are designated
and copied using the sort copying mode, for example,
images read from the original document A are duplicated on
one sheet of the recording paper. While the image data of the
original document A is stored in a memory, images read
from the next original document B are duplicated on another
sheet of the recording paper. Thus, one copy of the original
documents A and B is produced. Thereafter, the other one (1)
copy is produced in the same manner as described above,
based on the stored image data of the original documents A
and B.



US 2006/0193005 Al

[0052] In this embodiment, the color copying processes
that the color copying system 80 performs, for example, in
the sort copy mode will be explained below, with reference
to the flowcharts shown in FIGS. 6-8. FIG. 6 is a flowchart
illustrating a reading task executed by the MFC 1. In the
reading task, the CPU 11 first determines that an original
document is set into the original document insertion opening
6 (S1). The CPU 11 repeats step S1 until the original
document is set thereinto. When the original document is set
into the original document insertion opening 6 (S1: YES),
the CPU 11 repeats step S2 until an operator designates a PC
copy where color copying is performed via the PC 50. The
PC copy may be designated by the operator, via the control
panel 4 of the MFC 1 or the PC 50 as described above. The
copying mode, such as the sort copying mode and the stack
copying mode, and the number of copies, are also designated
at the time when the PC copy is designated. In this embodi-
ment, three (3) copies are produced in the sort copying mode
(the copying mode is the sort copying mode, and the number
of copies is three (3)).

[0053] When the PC copy is designated by the operator
(S2: YES), the CPU 11 transmits the PC copy start data to
the PC 50 (S3). The CPU 11 also transmits to the PC 50 the
data for the copying mode, which is designated by the
operator (the data indicating that the copying mode is sort
copying mode) and data for the number of copies (the data
indicating the number of copies is three (3)) (S4). When the
PC 50 receives the PC copy start data, the PC 50 starts the
color copying processing shown in FIG. 7, which will be
described below in detail. In the color copying processing,
the value in the received data for the number of copies (3),
is written into the repetition counter 53a.

[0054] The MFC 1 then feeds the original documents to
the scanner 22 and starts reading images on the original
documents by the CIS 22a (S5). As described above, the
image data obtained by reading the original documents by
the CIS 22aq, is the analog RGB data. The analog RGB data
is converted by the ASIC 18 into the digital binary CMYK
data. As described above, the ASIC 18 is designed specifi-
cally for the MFC 1, so that the conversion can be performed
speedily and accurately. As the conversion proceeds and one
line of the image data is generated by the ASIC 18 (S6:
YES), the CPU 11 transmits the generated one line of the
image data to the PC 50 (S7).

[0055] The CPU 11 repeats the steps S6 and S7, until one
page of the original document is read (S8: NO). When one
page of the original document is completely read (S8: YES),
the CPU 11 determines whether the next page of the original
document is set into the original document insertion opening
6 (S9). When the next page of the original document is set
into the original document insertion opening 6 (S9: YES),
the CPU 11 repeats the steps S5 to S8, until all pages of the
original documents are completely read. In this embodiment,
since the total number of the original documents are two (2),
the steps S5 to S8 will be repeated twice.

[0056] When all pages of the original documents are
completely read (89: YES), it is determined whether all the
binary CMYK data is transmitted to the PC 50 from the
MEFC 1 (810). When all the binary CMYK data is completely
transmitted to the PC 50 from the MFC 1 (S10: YES), the
CPU 11 transmits to the PC 50 the PC copy reading finish
data that indicates the original documents are finished being
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read (S11). Thereafter, the CPU 11 repeats step S1 until
another set of original documents are set into the original
document insertion opening 6.

[0057] FIG. 7 is a flowchart illustrating color copying
processing executed by the color copying application 57a
stored in the HD 57 of the PC 50. The color copying
processing, such as shown in FIG. 7, starts when the PC 50
receives from the MFC 1 the PC copy start data and the data
for the copying mode in which the sort copying mode is
designated.

[0058] In the color copying processing, the PC 50 first
receives the data for the number of copies (3) from the MFC
1. The CPU 51 writes the value (3) for the number of copies
into the repetition counter 53a (S21). The CPU 51 initializes
the original document page counter 536 by clearing the
value in the counter 535 to zero (S22). Then, the CPU 51
repeats step S23 until one page of the image data (binary
CMYK data) is received. When one page of the image data
is received (S23: YES), the CPU 51 stores the one page of
the image data in the HD 57 (S24), and adds one (1) to the
value in the original document page counter 535 (S25).
Then, the CPU 51 determines whether the PC copy reading
finish data transmitted from the MFC 1, is received (S26). If
the PC copy reading finish data has not yet been received
(S26: NO), the image data for one or more pages exists.
Therefore, the CPU 51 repeats steps S23 to S25 for the
existing image data. In this embodiment, since the total
number of the original documents are two pages, the value
in the original document page counter 535 is finally added
up to two (2).

[0059] Upon the reception of the PC copy reading finish
data (S26: YES), the image data (binary CMYK data) for all
of the original documents have been received. Thereafter,
the CPU 51 executes a processing to transmit the received
image data to the MFC 1 in the order of printing, according
to the operator’s designation. First, the CPU 51 writes one
(1) into the print page counter 53¢ (S27). Then, the CPU 51
reads from the HD 57 the image data (binary CMYK data)
for the “n”th page indicated by the value “n” in the print
page counter 53¢, and transmits the image data to the MFC
1 (S28). In this case, one (1) is written into the print page
counter 53¢, so that the first page of the image data is read
from the HD 57 and transmitted to the MFC 1. The image
data transmitted to the MFC 1 is printed by the printer 25 of
the MFC 1.

[0060] The CPU 51 repeats the image data transmission
until the one page of the image data is completely transmit-
ted (S29: NO). When the CPU 51 completely transmits one
page of the image data (S29: YES), the CPU 51 determines
whether the value in the print page counter 53¢ and that in
the original document page counter 535 are equal (S30). In
this case, the value in the print page counter 53¢ is one (1)
and that in the original document page counter 535 is two
(2), which are not equal. When those values are not equal
(S30: NO), the image data for the next page exists. There-
fore, the CPU 51 adds one (1) to the value in the print page
counter 53¢ (S31) and repeats steps S28 to S31.

[0061] In S30, when the value in the print page counter
53¢ and that in the original document page counter 535 are
equal (when the values in the counters 53¢ and 535 are two
(2)) (830: YES), the image data for all original documents,
that is, the image data for the first and the second pages of



US 2006/0193005 Al

the original documents, is transmitted to the MFC 1. There-
fore, the CPU 51 subtracts 1 from the value in the repetition
counter 53a storing the value for the number of copies (S32).
In this case, subtracting 1 from 3, the value in the repetition
counter 53a reads 2.

[0062] When the value in the repetition counter 53a is not
zero (0) after subtraction (S33: NO), the image data for
designated number of copies has not yet been transmitted to
the MFC 1. Therefore, the CPU 51 repeats the steps S27 to
S32 until the value in the repetition counter 53a becomes
zero (0).

[0063] As aresult of subtraction in S32, when the value in
the repetition counter 53a becomes zero (0) (S33: YES), the
image data of all the original documents for the designated
number of copies, that is, the image data for three (3) copies
of each of two (2) pages of the original documents, is
transmitted to the MFC 1. When the image data of all the
original documents for the designated number of copies is
completely transmitted to the MFC 1, the CPU 51 erases the
image data stored in the HD 57 in step S24 (S34), where-
upon the color copying processing ends. FIG. 5 shows the
input/output of the image data when the color copying
processes is performed in sort copying mode for three (3)
copies of two (2) pages of the image data.

[0064] FIG. 8 is a flowchart illustrating a print task
executed by the MFC 1. The CPU 11 repeats step S41 until
the image data (binary CMYK data) transmitted from the PC
50, is received for printing. When the image data is received
for printing (S41: YES), the CPU 11 repeats step S42 until
one path data, which can be printed at one time by a print
head in the main scanning direction of the recording sheet,
is created with the received image data for printing. When
the one path data is created (S42: YES), the CPU 11 prints
the one path data on a recording sheet in color by the printer
25 (S43). Until the one page of printing is finished (S44:
NO), the CPU 11 repeats steps S41 to S43. When the one
page of printing is finished (S44: YES), the CPU 11 dis-
charges the printed sheet from the print sheet discharge
opening 8 (S45). Then, the CPU 11 repeats step S41 until
new image data is transmitted from the PC 50.

[0065] In this embodiment, a first transmission device
corresponds to step S7 in FIG. 6. A reception control device
corresponds to step S24 in FIG. 7. A second transmission
device corresponds to step S28 in FIG. 7. A reception
printing device corresponds to step S43 in FIG. 8. A sorting
device corresponds to steps S27 to S33 in FIG. 7.

[0066] While the invention has been described with ref-
erence to the embodiments, it is to be understood that the
invention is not restricted to the particular forms shown in
the foregoing embodiments. Various modifications and alter-
ations can be made thereto without departing from the scope
of the invention.

[0067] For example, in the above-described embodiment,
the MFC 1 converts by the ASIC 18 the analog RGB data
read by the CIS 22a, into the binary CMYK data, and then,
transmits the binary CMYK data to the PC 50. However, the
analog RGB data read by the CIS 224 may be converted by
the ASIC 18, into multi-value CMYK data, and the multi-
value CMYK data may be transmitted to the PC 50. In this
case, the pseudo-halftone processing by error diffusion 18/
shown in FIG. 3 needs to be replaced with a multi-value
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error diffusion processing. Consequently, the ASIC 18 needs
to include the circuits for the multi-value error diffusion
processing. In FIGS. 4 and 5, the multi-value CMYK data
is transmitted from the MFC 1 to the PC 50 and from the PC
50 to the MFC 1.

[0068] For example, although the foregoing embodiment
employs an ink-jet color printer 25 as a printing device, the
invention may also be applied to other types of printers, for
example, a color laser printer or other types of color printers.
Further, in the foregoing embodiment, a plurality of original
documents are duplicated for example, in the sort copying
mode where sets of copies of the original documents are
produced. However, the invention may be applied if the
original documents are duplicated in the stack copying mode
where the designated number of copies are consecutively
produced for each page of the original documents in the
order of the pages in the original documents.

[0069] FIG. 9 is a flowchart illustrating one of color
copying processing executed by the color copying applica-
tion 57a stored in the HD 57 of the PC 50. The color
copying, such as shown in FIG. 9, starts when the PC 50
receives from the MFC 1 the PC copy start data and the data
for the copying mode in which the stack copying mode is
designated. In this embodiment, three (3) copies of total of
two (2) pages of original documents are produced in the
stack copying mode.

[0070] In the color copying processing, the PC 50 first
receives the data for the number of copies (3) from the MFC
1. The CPU 51 writes the value (3) for the number of copies
into the repetition counter 53a (S51). The CPU 51 initializes
the original document page counter 535 and the print page
counter 53¢ by clearing the values in the counters 535 and
53¢ to zero (S52). Then, the CPU 51 repeats step S53 until
one page of the image data (binary CMYK data) is received.
When one page of the image data is received (S53: YES), the
CPU 51 stores the one page of the image data in the HD 57
(S54), and adds one (1) to the value of the original document
page counter 53b (S55). Then, the CPU 51 determines
whether the PC copy reading finish data transmitted from the
MEC 1, is received (S56). If the PC copy reading finish data
has not yet been received (S56: NO), the image data for one
or more pages exists. Therefore, the CPU 51 repeats steps
S53 to S55 for the existing image data. In this embodiment,
since the total number of the original documents are two
pages, the value in the original document page counter 535
is finally added up to two (2).

[0071] Upon the reception of the PC copy reading finish
data (S56: YES), the image data (binary CMYK data) for all
of the original documents (two pages) have been received.
Thereafter, the CPU 51 executes a processing to transmit the
received image data to the MFC 1 in the order of printing,
according to the operator’s designation. First, the CPU 51
writes one (1) into the print page counter 53¢ (S57). Then,
the CPU 51 compares the value (2) in the original document
page counter 535 with the value (1) in the print page counter
53¢ (S58). At this time, the value in the original document
page counter 535 is larger than that in the print page counter
53¢ (S58: NO). Therefore, the CPU 51 reads from the HD
57 the image data (binary CMYK data) for the “n”th page
indicated by the value “n” in the print page counter 53¢, and
transmits the image data to the MFC 1 (S59). In this case,
one (1) is written into the print page counter 53¢, so that the
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first page of the image data is read from the HD 57 and
transmitted to the MFC 1. The image data transmitted to the
MEFC 1 is printed by the printer 25 of the MFC 1.

[0072] The CPU 51 repeats the image data transmission
until the one page of the image data is completely transmit-
ted (S60: NO). When the CPU 51 completely transmits one
page of the image data (S60: YES), the CPU 51 subtracts 1
from the value in the repetition counter 53a storing the value
for the number of copies (S61). In this embodiment, one (1)
is subtracted from the value 3 in the repetition counter 53a,
so that the value in the counter 53a becomes two (2). Since
the value in the repetition counter 53a is not zero (0) (S62:
NO), the image data for all the designated number of copies,
has not yet been transmitted to the MFC 1. Therefore, the
CPU 51 repeats steps S59 to S61 until the value in the
repetition counter 53a becomes zero (0).

[0073] In step S62, when the value in the repetition
counter 53a is zero (0) (S62: YES), the image data of the first
page for three (3) copies as designated by the operator, has
been transmitted to the MFC 1. Then, the CPU 51 writes the
value (3) for the number of copies into the repetition counter
53a, for the next page of the original documents (S63), as
similar to step S51. The CPU 51 also adds one (1) to the
value in the print page counter 53¢ (S57). The value “n” in
the print page counter 53¢ indicates that the image data
(binary CMYK data) for the “n”th page of the original
documents, is to be transmitted from the PC 50 to the MFC
1. For example, when the value in the print page counter 53¢
becomes 2 from 1, the image data for the second page of the
original document is to be transmitted from the PC 50 to the
MFC 1.

[0074] Then, the CPU 51 compares the value in the
original document page counter 535 with that in the print
page counter 53¢ (S58). At this time, the value (2) in the
original document page counter 535 is equal to the value (2)
in the print page counter 53¢ (S58: NO). Therefore, the CPU
51 reads from the HD 57 the image data (binary CMYK
data) for the second page, as indicated by the value 2 in the
print page counter 53¢, and transmits the image data to the
MFC 1 (S59).

[0075] The CPU 51 repeats the steps S59 to S61 until the
value in the repetition counter 53a becomes zero (0). There-
after, the CPU 51 compares the value (2) in the original
document page counter 535 with the value (3) in the print
page counter 53¢ (S58). At this time, the value (2) in the
original document page counter 535 is smaller than the value
(3) in the print page counter 53¢ (S58: YES), so that the
image data of all the original documents for the designated
number of copies, have been transmitted from the PC 50 to
the MFC 1. Therefore, the CPU 51 erases the image data
stored in the HD 57 in step S54 (S64), whereupon the color
copying processing ends.

What is claimed is:

1. A copying system including a host device having a
processing device processing image data and a peripheral
device connected to the host device, the peripheral device
comprising:

an input device that designates first mode;

a first storage device that stores image data;
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a first transmission device that transmits to the host device
the image data stored in the first storage device in
response to the first mode;

a first reception device that receives the image data
processed by the processing device; and

a printing device that prints the image data that is trans-
mitted from the host device;

the host device comprising:
a second storage device that stores various data;

a second reception device that receives the image data
transmitted from first transmission device, and stores
the image data in the second storage device;

a processing device that processes the image data stored
in the second storage device; and

a second transmission device that transmits to the first
reception device the image data that is processed by the
processing device.

2. A peripheral device capable of connecting to a host

device, the peripheral device comprising:

a reading device that reads an image on an original
document as image data;

a converting device that converts the image data read by
the reading device, into printable data that can be
printed by a printing device; and

a transmission device that transmits to the host device the

printable data converted by the converting device.

3. The peripheral device according to claim 2, wherein the
printing device performs color printing using a plurality of
inks, and the converting device converts the image data read
by the reading device, into binary data corresponding to the
colors of inks included in the printing device.

4. The peripheral device according to claim 2, wherein the
converting device includes an application-specific integrated
circuit.

5. The peripheral device according to claim 2, wherein the
printing device performs color printing using a plurality of
inks, and the converting device converts the image data read
by the reading device, into multi-value data corresponding
to the colors of inks included in the printing device.

6. A host device capable of connecting to a peripheral
device, the host device comprising:

a storage device that stores various data;

a reception control device that receives the printable data
transmitted from the peripheral device, and stores the
printable data in the storage device; and

a transmission device that transmits to the peripheral
device the printable data stored in the storage device by
the reception control device.

7. The host device according to claim 6, further compris-

ing:

a sorting device that sorts the printable data stored in the
storage device in an order of printing for printing by a
printing device,

wherein the transmission device transmits to the periph-
eral device the printable data sorted by the sorting
device, in the sorted order.
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8. The host device according to claim 7, further compris-
ing:

an input device that inputs a designation provided by an
operatot,

wherein the sorting device sorts the printable data accord-
ing to the operator’s designation input by the input
device.

9. The host device according to claim 7, wherein the
sorting device sorts the printable data in an order of printing
in either a stack mode where a plurality of copies are
consecutively produced for each original document, or a sort
mode where a plurality of copies are produced as a set of the
original documents.

10. A storage medium on which is stored a copy program,
the storage medium being comprised in copying system
including a host device, a peripheral device connected to the
host device, and a printing device, the copy program com-
prising instructions to perform:

a reading step that reads an image on an original docu-
ment as image data;

a converting step that converts the image data read in the
reading step, into printable data;

a first transmission step that transmits to the host device
the printable data converted in the converting step;

a reception printing step that receives the printable data
converted in the converting step and transmitted from
the host device and causes the printing device to print
the printable data;

a storage step that stores various data;

a reception control step that receives the printable data
transmitted from the first transmission step, and stores
the printable data in the storage step; and

a second transmission step that transmits to the peripheral
device the printable data stored in the storage step in the
storing step.

11. The storage medium according to claim 10, further

comprising:

a sorting step that sorts the printable data stored in the
storage step in an order of printing for printing in the
printing step,

wherein the second transmission step transmits to the
peripheral device the printable data sorted in the sorting
step, in a sorted order for printing.
12. The storage medium according to claim 11, further
comprising:
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an input step that inputs a designation provided by an
operatot,

wherein the sorting step sorts the printable data according

to the operator’s designation input in the input step.

13. The storage medium according to claim 11, wherein
the sorting step sorts the printable data in an order of printing
in either a stack mode where a plurality of copies are
consecutively produced for each original document, or a sort
mode where a plurality of copies are produced as a set of the
original documents.

14. The storage medium according to claim 10, wherein
the printing step performs color printing using a plurality of
inks, and the converting step converts the image data read in
the reading step, into binary data corresponding to the colors
of inks.

15. The storage medium according to claim 10, wherein
the converting step uses an application-specific integrated
circuit.

16. The storage medium according to claim 10, wherein
the printing step performs color printing using a plurality of
inks, and the converting step converts the image data read in
the reading step, into multi-value data corresponding to the
colors of inks.

17. The peripheral device according to claim 2, further
comprising:

a printing device that prints printable data;
a copy start device that starts copying; and

a reception printing device that receives the printable data
converted by the converting device and transmitted
from the host device and causes the printing device to
print the printable data,

wherein when the copy start device starts copying, the
reading by the reading device, the conversion by the
converting device, the transmission by the first trans-
mission device, and the reception and the printing by
the reception printing device are performed succes-
sively based on the start by the copy start device.

18. The method according to claim 10, further comprising
a copy start step that starts copying at the peripheral device,
wherein when the copy start step starts copying, the reading
step, the conversion step, the first transmission step, the
reception control step, the storing step the second transmis-
sion step and the reception printing step are performed
successively based on the start by the copy start step.



