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and the communications between the devices which are required forsystem
control, and this raisesthe fol- BACKGROUND OF THE INVENTION
lowing problems. (1) The communication control program must be Field of the
Invention                       5       activated at appropriate time
intervals to allow the device control program fora copierorthe like The
present invention relates to a communication  to be securely executed. In
consequence, ex- control device for exchanging data between a plural-
change of data in the copier system is delayed, ity of devices by a
communication link,              and it takes a long time for the
microprocessor to 10     receive and confirm the response to the trans-
Description of the Related Art                       mission data required
to control a device. This prevents any attempts to Increase the productiv-
A system made up of a copier and additional de-   ity of the copier system.
vices in which data is exchanged between a plurality  (2) Without
performing an interrupt, the intervals of devices by a communication link
is known. In such   15  atwhich the clockformotorcontrol is inputcannot a
copier system comprising a copier and additional   be made shorter than the
time during which the devices such as a recirculation document feeder
communication control program is executed. This (RDF) and a sorter, the
control inherent to the copier  makes highly accurate device control
difficult. and the additional devices is performed by corre- sponding
control units, the control units of the individ-  20  SUMMARY OF THE
INVENTION ual devices being connected by means of serial com- munication or
the like.                              In view of the above-described
problems of the In the conventional copier system which per-  related art,
an object of the present invention is to pro- forms a sequence of copying
operations Including ex-  vide an improved communication control device.
change of originals, copying, sorting of copy sheets  25  Anotherobject of
the present invention is directed and so on, system control is performed
between the  to enabling high-speed communications in a system copier and
the additional devices such as a RDF and  comprised of a plurality of
devices which reduces de- a sorter by exchanging control data including an
op-  lays in the exchange of data between the devices. eration start
command and an operation completion    Anotherobject of the present
invention is directed notice by means of serial communication.     3o  to
providing for highly accurate system control in a Such serial communication
is performed through  system comprised of a plurality of devices. a serial
port of a 1-chip microcomputer (e.g.,       Another object of the present
Invention is to pro- [err]PD87AD manufactured by Nippon Electric Co., Ltd.)
vide a communication control device which is capable or a serial port of a
serial control IC (which may be  of reducing or preventing delay in the
exchange of [err]PD71051 manufactured by Nippon Electric Co.,  35  data
between devices and ensures highly accurate Ltd.) connected to an address
data bus of a micropro-  device control by performing communication control
cessor (e.g., V50 manufactured by Nippon Electric  independently of the
control of a single device. Co., Ltd. or 8086 manufactured by Intel
Corporation)  These and other objects of the present invention which is
used to control the relevant device.     as defined in claims 1 and 16 are
obtained in a system The serial communication control employs a 1-  40
comprising a plurality of devices which communicate chip microcomputer, a
buffer incorporated in the ser-  with each other by providing each of the
devices with lal control IC for temporarily storing data to be trans-  a
dedicated communication control unit. This enables mitted, and a buffer for
temporarily storing data re-  communications between the devices to be per-
ceived. The microprocessor receives data transmit-  formed independently of
the device control inherent ted from another device and stores the data
stored in  45  to the device. The communication control unit in- the
received data buffer in an internal memory. Fur-  cludes a data storage
area which may be accessed at ther, when a plurality of data to be
transmitted to an-  random, an access storage flag for indicating that the
other device are generated, the microprocessor fills  data storage area has
been accessed, a communica- the transmission buffer with data sequentially
on the  torfortransmitting and receiving data, a synchroniza- basis of the
previously programmed communication  50  tion storage device for
synchronizing a host, a remote procedures and control procedures.
device, and the data storage area, and a protocol con- The microprocessor
also executes various other  trol area for controlling the communicator and
the control tasks including the measurement of a clock  data storage area
such that arbitrary data stored in pulse on which control of a motor is
based and pulse  the data storage area is read out and transmitted, and
control for a stepping motor. For a description of the  55  such that data
received by the communicator is stored prior art see EP-A-0 218 484.
at a predetermined area in the data storage area. The In the conventional
copier system, the same mi-  protocol control device further controls the
access croprocessor is used to control the relevant device  storage flag
and the synchronization storage device. 2    



3                   EP0342596B1                    4 . In this way,
communication is performed indepen-      covery by means of an IPC; dently
of the device control inherent in each device,  Fig. 23 shows the structure
of an error register; and highly accurate and high speed system control is
Fig. 24 shows optimization performed when data ensured.
is transmitted; The above and otherobjects of the presentinven-   5  Fig.
25 is a flowchart of a procedure for Initializing tion will become more
apparentfrom the following de-  an IPC; scription of the preferred
embodiments thereof, taken  Fig. 26 is a flowchart of a data transmission
pro- in conjunction with the accompanying drawings.        cedure; Fig. 27
is a flowchart of a procedure for receiving BRIEF DESCRIPTION OF THE
DRAWINGS             10      data; Fig. 28 is a flowchart of another
procedure for re- Fig. 1 is a cross-sectional view of a system to   ceiving
data; which a communication control device of the        Fig. 29 is a
flowchart of error processing execut- present invention can be applied;
ed by a system masterwhen an IPC error occurs; Fig. 2, comprising Figs. 2A,
2B and 2C, is a front  15  and view of an operating portion of the system
of Fig.  Fig. 30 is a flowchart of error processing execut- 1;
ed by a system slave when an IPC error occurs. Fig. 3, comprising Figs. 3A
and 3B, is a circuit di- agram of a control device of the system of Fig. 1;
DETAILED DESCRIPTION OF THE PREFERRED Fig. 4 is a block diagram of a system
configura-  20  EMBODIMENT tion; Fig. 5 is a block diagram of an
(Intelligent Protocol  An embodiment of the present invention will now
Controller (IPC), showing an internal configura-  be described below with
reference to the accompany- tion thereof,
ing drawings. Fig. 6 shows the allocation of a data block area   25
Referring first to Fig. 1, a copier apparatus to in a dual port RAM of an
IPC;                  which the present invention is applied includes a
cop- Fig. 7 shows the concept of access flags of an  ler body 100, a
pedestal 200 which has the function IPC;
of two-sided processing in which a sheet of transfer Fig. 8 shows the
layout of a communication reg-  paper is turned over to obtain a two-sided
copy and ister area within the dual port RAM of an IPC;  30  the function
of overlaying images in which recording Fig. 9 shows the structure of an
IPC synchroniz-  is conducted on the same recording medium a plural- ing
register;                                  ityof times, a recirculating
original feeding device 300 Fig. 10 shows the structure of a dual port RAM
of  (hereinafter referred to as a RDF) for automatically an IPC;
feeding originals, and a sorting device 400 (herein- Fig. 11 is a timing
chart, showing a relationship  35  after referred to as a sorter) for
accommodating between RxRDY and block semaphores;            sheets of
recorded paper into a plurality of bins, the Fig. 12 shows a relationship
between UART op-  pedestal 200, the RDF 300 and the sorter 400 being
eration modes and the parameters to be set,    used in any desired
combination. Fig. 13 shows a relationship between UART baud rates and the
parameters to be set,       40  A. Body (100) Fig. 14 shows a relationship
between the opera- tion modes of an IPC and the parameters to be      The
copier body 100 includes an original base set;
glass 101 on which an original is placed, an Illumina- Fig. 15 shows the
structure of a packet;       tion lamp 103 (an exposure lamp) for
illuminating an Fig. 16 shows the structure of a header portion   45
original, reflecting mirrors 105, 107 and 109 (scan- of the packet;
ning mirrors) for changing the optical path of the light Fig. 17 shows a
relationship between the types  reflected by an original, a lens 111 having
the func- of packet and control codes;                   tions of focusing
and enlarging/reducing the size of an Fig. 18 shows the internal structure
of each of the  image, a fourth reflecting mirror (a scanning mirror)
packets of Fig. 17;                       so  113 for changing the optical
path of the light, an opt- Fig. 19 is a timing chart, showing an example of
ical system motor 115 for driving the optical system, the timing at which
packets are transmitted;   sensors 117, 129 and 121 for detecting the
position Fig. 20 is a timing chart, showing how a commu-  of the optical
system, a photosensitive drum 131, a nication is started;
motor 133 for driving the photosensitive drum 131, a Fig. 21 is a timing
chart, showing a normal com-  55    high-voltage unit 135, a blank exposure
unit 137, a munication;                                    developing
device 139, a developing roller 140, a Fig. 22 is a timing chart, showing
the occurrence  transfer charger 141, a separation charger 143, and of a
communication error and automatic error re-  a cleaning device 145. 3   



5                   EP 0 342 596 B1                6 The copier body 100
further includes an upper  per is discharged to the outside of the copier
body 100 stage cassette 151, a lower stage cassette 153, a  by the
discharge rollers 165. manual paper supply port 171, paper feeding rollers
The drum 131 from which the image has been 155 and 157, resist rollers 159,
a conveyer belt 161  transferred onto the sheet of paper continues to ro-
for conveying the recording paper on which an image   5   tate so that the
surface thereof Is cleaned by the is recorded to a fixing device, a fixing
device 163 for  cleaning device 145 comprised of a cleaning roller fixing
the image on the recording paper by means of  and an elastic blade. heat
and pressure, and a sensor 167 used for two-sid- ed mode.
B. Pedestal (200) The surface of the photosensitive drum 131 is  10 covered
by a seamless photosensitive body com-       The pedestal 200 can be
disconnected from the posed of a photoconductive body and a conductive
copier body 100. The pedestal 200 includes a deck body. The rotatably
supported photosensitive drum  201 which Is capable of accommodating up to
2000 131 starts rotating in the direction indicated by the ar-  sheets of
transfer paper, and an intermediate tray 203 row in Fig. 1 by the operation
of the main motor 133   15  used for two-sided copying. In the deck 201, a
lifter which operates in response to the pressing of a copy  205 rises in
accordance with the amount of transfer start key which is described later.
After a preprocess-  paperso that the top of the pile of the sheets of
trans- ing step in which rotation control and the potential  fer paper is
kept in contact with a paper feed roller control of the photosensitive drum
131 have been   207. completed, an original placed on the original base  20
The pedestal 200 further includes a paper dis- glass 101 is irradiated by
the illumination lamp 103  charge flapper 211 for switching over the paper
path formed integrally with the first scanning mirror 105,  between the
two-sided recording/image overlaying and the light reflected by the
original passes through  path and the discharge path, conveying paths of a
the first scanning mirror 105, the second scanning  conveyer belt 213 and
215, and an intermediate tray
mirror107,thethirdscanningmirror109,thelens111,  25  weight 217 for
pressing the transfer paper. The and then the fourth scanning mirror 113
and reaches  sheets of transfer paper which have been turned up- the
photosensitive drum 131.                       side down by being passed
through the paper dis- The photosensitive drum 131 Is corona charged
charge flapper 211 and the conveying paths 213 and by the high-voltage unit
135. Thereafter, the drum 131  215 are accommodated in the intermediate
tray 203 is slit exposed to the light representing an image (an   30  for
two-sided copy. An image overlaying recording image of the original) formed
by illuminating the orig-  flapper 219 disposed between the conveying paths
inal by the illumination lamp 103 so as to allowa latent  213 and 215
switches over the paper path between image to be formed on the drum 131 by
the known    the two-sided recording path and the image overlay- Carson
Method.                                     ing recording path. The sheets
of transfer paper are Next, the latent image formed on the photosensi-  35
led to an image overlaying recording path 221 when tive drum 131 is
developed by the developing roller  the flapper 219 is pivoted upward. The
pedestal fur- 140 of the developing device 139 in order to make it  ther
includes an image overlaying recording paper a visible toner image. The
visible toner image is then  discharge sensor223 for detecting the rearend
of the transferred onto a sheet of transfer paper by the  sheetof transfer
paperthat passes through the image transfer charger 141 In the manner
described below.  40  overlaying recording flapper 219, paper feed rollers
The sheet of transfer paper, which is set in the up-  225 for feeding the
sheets of transfer paper toward per stage cassette 151 or the lower stage
cassette  the drum 131 through a path 227, and discharge roll- 153 or which
is set at the manual paperfeed port 171,  ers 229 for discharging the
sheets of transfer paper is fed into the interior of the copier body by the
paper  to the outside of the pedestal. feed roller 155 or 157. The sheet of
transfer paper is  45  Fortwo-sided recording (two-sided copies) or im-
then fed toward the photosensitive drum 131 by the  age overlaying
recording (image overlaid copies), the resist rollers 159 at an appropriate
timing in which the  paper discharge flapper 211 of the copier body 100 is
forward end of the latent image and the forward end  raised so that the
sheets of copied transfer paper can of the sheet of paper are aligned with
each other. The  be accommodated in the intermediate tray 203 toner image
formed on the drum 131 is transferred   50  through the conveying paths 213
and 215 and onto the sheet of paper by virtue of the sheet of paper
through conveying path 221, respectively. At that being passed between the
transfer charger 141 and  time, the image overlaying recording flapper 219
is the drum 131. After the transfer, the sheet of transfer  lowered for
two-sided recording, whereas it is raised paper is separated from the drum
131 by the separa-  for image overlaying recording. The intermediate tray
tion charger 143, and is then led to the fixing device  55  203 is capable
of accommodating, for example, up to 163 by means of the conveyor belt 161,
where the im-  99 copy sheets. The copy sheets accommodated in age is fixed
onto the sheet of transfer paper by means  the Intermediate tray 203 are
pressed by the Inter- of pressure and heat. The fixed sheet of transfer pa-
mediate tray weight 217. 4   



7    .             EP 0 342 596B1                 8 For the rear side
recording or image overlaying  discharge rollers 407 into the top tray. An
accommo- recording, the copy sheets accommodated in the in-  dation display
430 is processed atthe non-sorting pa- termediate tray 203 are fed toward
the resist rollers  per discharge port. 159 of the copier body 100 through
the path 227 one by one from the lowermost one by the action of the   5
2. Sorting Mode paper feed rollers 225 and the weight 217. In the sorting
mode, if the uppermost bin is locat- C. RDF (Recirculating Original Feeding
Device)   ed above the sorting paper discharge rollers 405, the (300)
bin-moving motor420 is operated to move the upper- 10  most bin below the
sorting paper discharge rollers In the RDF 300, a bundle of originals 302
are set  405, the uppermost bin being then stopped at that in a tray 301.
In a case of single-sided originals, a  position (which is the home sorting
position). The semicircular roller 304 and a separation roller 303  copy
sheets are discharged sequentially by the paper separate the lowermost
original one by one. The  discharge rollers 229of the copier body 100,
convey- separated original is fed by conveyor rollers 305 and   15  or
rollers 401 of the sorter400 and directed downward a belt 306 to an
exposure position on the platen glass  by an unshown director through
discharge path 403 101 through paths I and 11. After the original has stop-
toward paper discharge rollers 405 and into the indi- ped at the exposure
position, a copying operation is  vidual bins 411. Each time a sheet of
paper is dis- started. Thereafter, the original is fed to a path VI
charged into the bin, the bins are raised or lowered by through a path IV
by a conveyor large roller 307 and   20  the bin-shifting motor 420 so that
a subsequent bin is is then returned on the top of the original bundle 302
aligned with the discharge rollers 405. by paperdischarge rollers 308.
Arecycle lever309 de- tects the cycle of the originals. The recycle lever
309  3. Collating Mode Is placed on top of the original bundle when the
orig- inal feed is started. One cycle of the originals is de-  25  In
collation mode, the bin-moving motor 420 is tected when the recycle lever
drops by Its own weight  operated first to move the bins to their home
sorting as the final original passes from It.            position, as in
sorting mode. The copy sheets are se- In a case oftwo-sided originals, the
original which  quentially discharged into the Individual bins 411 by is
once fed to the paths III and IV through the paths I  the paper discharge
rollers 229 of the copier body, the and II is led toa path Vby switching
overaswitch-over  30  conveyor rollers 401 of the sorter and the discharge
flapper 310, is passed through the path 11 by the con-  rollers 405 through
the path 403. Each time a differ- veyor rollers 305, and is then conveyed
onto the plat-  ent original is input, the bins are raised or lowered by en
glass 101 by the belt 306. That is, the conveyor  the bin-shifting motor
420. large roller 307 turns over the originals by causing  Fig. 2 shows the
layout of an operation panel pro- them to pass through the Paths III, IV, V
and 11.  35  vided on the copier body 100. The operation panel Further, the
number of originals can be counted  has a group of keys 600 and a group of
displays 700 with the recycle lever 309 by conveying the bundle of  which
are described below. originals 302 one by one through the paths 1, II, III,
IV, VI until all the originals have been fed out      E. Group of Keys
(600) 40 D. Sorter                                            A reference
numeral 601 denotes an asterisk (*) key which is pressed when an operator
(a user) sets The sorter 400 has a tray with 25 bins 411. It has  the
amount of binding margin or a size used to erase the function of piling
orsorting the sheets of recorded  an original frame. 606 designates a
standard opera- paper. There are three sorteroperation modes, a non-  45
tion key which is pressed in order to return the oper- sorting mode, a
sorting mode and a collation mode.  ation mode to a standard mode. 602
denotes a stand- The sorter 400 operates in the operation mode select-  by
mode key, which is pressed in order to render the ed before a copy start
key 605 of a display/operation  copier body 100 to a preheated state or to
reset the unit 600 of the copier 100 is pressed (all of which are
preheated state. The key 602 is also pressed when described below).
50  the operation mode is returned to a standard mode from an automatic
shut-off state. 1. Non-Sorting Mode                                  A
reference numeral 605 designates a copy start key which Is pressed when
copying operation is start- In the non-sorting mode, the bin shifting motor
ed. 420 does not operate after sorting has started, hence  55  604 denotes
a clear/stop key which serves as a the bins do not shift. As a result the
copy sheets are  clear key during stand-by and as a stop key during the
sequentially discharged by the paper discharge roll-  copying. The pressing
of the clear key resets the copy ers 229 of the copier body and the
non-sorting paper  number set It also resets the * (asterisk) mode. The 5



9     -            EP0342596B1                     10 stop key is pressed
to interrupt continuous copying.  622 denotes a two-page separation mode
key, The copying operation stops afteran ongoing copying  which Is pressed
when the right and left pages of an operation has been completed.
original are to be copied on separate sheets of paper. 603 denotes an input
keyboard which is used to    614 is a paper discharge method selection set
the copy number or the * (asterisk) mode. 619 de-   5   (sort/group/staple)
key. In a case where a stapler for notes copy mode memory keys which are
used in or-  binding the copy sheets is connected, either a staple der to
register the modes most frequently used. Four  mode or a sorting mode can
be selected or reset by different types of mode can be registered using the
pressing the sort/group/staple key 614. In a case copy mode memory keys M1
to M4.                   where the sorting tray (the sorter) is connected,
either Reference numerals 611 and 612 denote manual  10  a sorting mode or
a group mode can be selected or density control keys which are pressed when
the   reset. copying density is manuallyadjusted. 613 denotes an  615
denotes a fold key which is pressed when automatic density control key
which is pressed when  either a Z-shaped fold or a half fold is selected or
re- the copying density is automatically adjusted in ac-  set. In the
Z-shaped fold mode, a copy sheet having cordance with the density of an
original or when the   15  an A3 or A4 size is folded so that it has a
Z-shaped AE (automatic exposure or density control) is reset
cross-section. In the halffold mode, a copy sheet hav- and is switched over
to manual control. 607 denotes  ing an A3 orA4 size is folded in two. a
cassette selection key which is pressed for selec-  650 denotes a keywhich
is pressed to selecteith- tion of the upperstage cassette 151, the
intermediate  era firstmode in which the bins are moved totheir ini- stage
cassette 153 or the lower paper deck 201.  20  tially set position (a home
sorting position) before ac- When originals are set in the RDF 300, the APS
(au-  commodation of the sheets is started or a second tomatic paper
cassette selection) mode can be se-  mode in which bin movement is not
performed. lected by pressing the key 607, which means that a cassette
containing the sheets of transfer paper hav-  F. Group of Displays (700)
ing the same size as that of an original can be auto-  25 matically
selected.                                  In Fig. 2, a reference numeral
701 denotes an 610 denotes a direct copy key which is pressed  LCD (liquid
crystal) type message display which dis- when a life-size copy is to be
obtained. 616 denotes  plays information on copying using characters each
of an automatic reproduction ratio key which is pressed  which is composed
of 5 X 7 dots, e.g., a 40-character >    in order to automatically reduce
or enlarge the image   30  textual message or a copy reproduction ratio set
by of an original in correspondence with the size of the  the reduction and
enlargement keys 608 and 609, the designated sheets of transfer paper. 617
and 618 de-  direct copy key 610 and the variable reproduction ra- note
variable reproduction ratio keys which are press-  tio keys 617 and 618.
The display 701 employs a sem- ed when an arbitrary magnification of
between 64 %  itransmission type liquid crystal and two colors for and 142%
is specified. 608 and 609 denote reduction   35  back lights, normally the
back light of green being and enlargement keys, which are pressed in order
to  lighted whereas the back light of orange being used specify the
reduction or enlargement between the  for abnormal messages or in a copy
disabled state. standard sizes.                                      A
reference numeral 706 denotes a direct copy A reference numeral 626 denotes
a two-sided    displaywhich lights up when adirectcopy is selected. mode
key which is pressed in order to obtain a two-  40  703 designates a color
developing unit select display sided copy from a single-sided original, a
two-sided  which lights up when a sepia developing unit is set. copy from a
two-sided original or a single-sided copy  702 denotes a copy number
display which displays a from a two-sided original. 625 denotes a margin
mode  copy number or a self-diagnosis code. 705 denotes a key which is used
to obtain a copy with a binding mar-  cassette display which displays
whether the upper gin having a predetermined length at the left side of  45
stage cassette 151, the intermediate stage cassette a sheet of transfer
paper. 624 designates a photo  153 or the lower deck 201 is selected. copy
which Is pressed when a photograph Is used as   704 denotes an AE display,
which lights up when an original to be copied. 623 denotes an image over-
AE (automaticdensitycontrol) is selected by pressing lay keywhich is
pressed when images of two originals  the AE key 613. 709 denotes a standby
mode display are formed (synthesized) on the same side of the  5o  which
lights up in the preheated state. The display sheet of transfer paper.
709 blinks in the automatic shut-off state. 707 de- 620 denotes an original
frame erasing mode key,  notes a ready/wait display which employs a
two-color which is pressed when a user erases the frame of a  LED. The
display 707 lights up in green in the ready standard-size original. At that
time, the size of the  state (a state where copying is possible) and in or-
original is set using the asterisk key 601.  55  ange in the wait stage (a
state where copying is im- 621 denotes a sheet frame erasing mode key.
possible). This is pressed when a user erases the frame of an   708
designates a two-sided mode display which original in accordance with the
size of a cassette.  lights up when either a two-sided copy from a two- 6



11                 EP 0 342 596 B1                12 sided original or a
two-sided copy from a single-sided  error checking, it. original is
selected.                               The RDF 300 and the sorter 400
respectively in- In a standard operation mode with the RDF 300  corporate
ICs 351 and 451 having the same function attached to the copier body, the
copy number Is set  as that of the IC 812, the detail being described
later. to 1, and the automatic density control mode, auto-   5  The dual
port RAM 920 In the IC 812 stores the matic paper selection, direct copy,
and the single-sid-  newest condition data on the operation status of the
ed copy from a single-sided original are respectively  sorter400 and the
RDF 300 which has been transmit- selected. In a standard mode without the
RDF 300,  ted therefrom. The CPU 801 is capable of grasping the copy number
is set to 1, and manual density con-  the controlled state of the sorter
and the RDF by ac- trol mode, the direct copy, and the single-sided copy
10  cessing the RAM. from a single-sided original are respectively
selected.  The control data set in the dual port RAM 920 by Use or non-use
of the RDF 300 is determined by   the CPU 801 to control the sorter or the
RDF is trans- whether or not originals are set in the RDF 300.  mitted to
the IC 451 or 351 in the sorter 400 or the 710 denotes a power lamp which
lights up when  RDF 300 through the UART unit 930 and a TX line. a power
switch is turned on.                15  The 1-chip microcomputer 450 or 350
(e.g., a [err]PD87AD manufactured by NEC) with a control pro- G. Control
Device (800)                          gram incorporated therein obtains
access to the con- trol data transmitted and stored in the dual port RAM
Fig. 3 is a circuit diagram of a control device 800  in the IC 451 or 351,
and starts the control operation of the copier apparatus of Fig. 1. The
control device  20  represented by the control data. 800 includes a central
processing unit (CPU) 801 for  An IC 900 exclusively used for
communications performing operations required to carry out the pres-
(hereinafter referred to as an IPC: Intelligent Protocol ent invention. The
CPU 801 may be a microcomputer  Controller) is an intelligent communication
control IC V50 manufactured by NEC (Nippon Electric Co, Ltd.).  in which a
CPU, a ROM, a RAM, 3-channel asyn- The control device 800 also includes a
read-only  25  chronous serial interface, and and a BUS interface memory
(ROM) 803 for storing control procedures (a  are fabricated on one chip.
The IPC 900 has the func- control program) shown in Fig. 5. The CPU 801
con-  tion of automatically transmitting data on the RAM trols the
components connected through a bus on the  and of setting the received data
on the RAM. basis of the control procedures stored in the ROM   As shown in
Fig. 5, the IPC 900 Includes a control 803. A random-access memory (RAM)
805 is a main  30  unit 910 for controlling the IPC internally, a dual port
memory used to store input data oras a memory area  RAM unit 920, a UART
(Universal Asynchronous Re- for operation.
ceiver/Transmitter) unit 930 for performing a commu- The control device 800
further includes an inter-  nication control, and a BUS interface unit 940
used to face (I/O) 807 for outputting a control signal of the  connect the
IPC with an external (host) device. CPU 801 to a load such as a main motor
133, an in-  35 terface 809 for sending a signal input from an image  910:
(Control Unit) front sensor 131 or the like to the CPU 801, and an
interface 811 for I/O controlling the group of keys 600  The control unit
is composed of a single chip CPU and the group of displays 700. The
interfaces 807,  911 with a ROM and a RAM incorporated therein, a 809 and
811 may be an I/0 circuit port [err]PD8255 man-  40  timer X912 for
performing timing control, and a port ufactured by NEC.
913 for an external memory. The group of displays 700 represents the
indica- tors shown in Fig. 2 which use LEDs and LCDs, and  920: (Dual Port
RAM Unit) the group of keys 600 represents the keys shown in Fig. 2. The
CPU 801 is capable of acknowledging  45  The dual port RAM unitis divided
into a data block which key is pressed by means of a known key matrix.
area 921, an access flag area 922, and a communi- An IC 812 exclusively
usedforcommunications is  cation register area 923. composed of a dual port
RAM 920 shown in Fig, 5, a  The data block area 921 is a RAM area which
universal asynchronous receiver/transmitter (UART)  stores the Tx data and
Rx data for individual channels unit 930 which is capable of communicating
with a   50  which are described later. The data block area 921 is
plurality of other devices, a control unit 910, and so  used in a block of
32 bytes. on.                                                 Each of the
blocks is capable of receiving two The control unit 910 of the IC 812 has
the funo-  concurrent access requests (for read and write oper- tion of
transmitting the data stored in the dual port  ations) from an external
device (a host computer) and RAM 920 which has been modified by the CPU 801
55  an internal (local) device. However, in the case where through the UART
unit 930 and of receiving data  the same memory cell (the same byte) is
accessed through the UART unit 930 and storing the received  concurrently
by the external device and the local de- data on the dual port RAM after
data processing, e.g.,  vice, if one operation is a write operation, the
con- 7   



13                 EP 0 342 596 B1                 14 tents to be read from
that memory cell becomes un-  Each of the channels has three external
terminals in- defined.                                          cluding TxD
(transmission output), RxD (receipt in- The data blocks are allocated to
the respective  put) and a control output, an internal register TxB (a
channels in 3-channel mode and 1-channel mode, as  transmission buffer
register), RxB (a receipt buffer shown in Fig. 6.
5   register), STATUS (a status register), MODE (a mode The access flag
area 922 is composed of access  register), CONTROL (a control register),
and BAU- flags whose bits are prepared in correspondence with  DRATE (a
baud rate generator). In addition, a CLK the memory addresses of the data
block. The bits of  terminal (baud rate external clock input) is used in
the access flags are allocated with the lowermost bit  common by three
channels. thereof corresponding to the lowermost address in  10  The
control output represents INTR for channel the data block and with the
second lowermost bit cor-  1, RxRDY for channel 2, and LINEERR for channel
3. responding to the second lowermost address in the  When a UART error
occurs, INTR outputs a request data block and so on.
of interrupt. At this time, a channel on which an error "O" is set in the
access flag when the correspond-  is occurring and the type of the error
can be noted by ing memory address Is read, while "1" is set In the ac-  15
reading the error register (ERR, ERR1, ERR2, ERR3) cess flag when the
corresponding memory address is  in the communication register area.
accessed for write operation.                        As shown In Fig. 11,
RxRDY outputs "L concur- The access flags are read in a block of 8 bits.
rently with the setting of BS for the receipt data block Since this access
flag area is a read-only area, the  which is conducted after the receipt of
a packet has contents of the access flags do not change when the   20  been
completed. When "0" is set in the BSs of the re- space of this area is
accessed.                   ceipt blocks of all the channels, RxRDY
returnsto "H". Fig. 7 shows the concept of the access flag area.  LINEERR
outputs pulses having a duration of The communication register area 923 is
com-   about 6 [err] when a communication line error (a parity posed of an
IPC mode setting register, an IPC error  error or a framing error) occurs
on either of channel register, and an IPC synchronizing register. Both the
25  1, 2 and 3. IPC mode setting register and the IPC error register employ
4 bytes of the same address on a system bus.  940: (BUS Interface) However,
the former register is used exclusively for write operation when an IPC
mode is set (i.e., when  The BUS interface that connects the host CPU UART
mode, UART baud rate and operation mode  30  and the IPC is composed of (1)
8 address lines, (2) 8 are set), whereas the latter is exclusively used for
data lines, and (3)3 lines of CS, WR and RD controls. read operation when
an error occurring in the IPC (an  Next, the systems software of an IPC
will be de- error channel or the type of error) is to be determined,
scribed. the details thereof being described later (see Fig. 8).  The
software Involves the internal control of the The IPC synchronizing
register Is used for a   35  IPC, the packet communication by means ofa
UART, handshake between the host CPU with a local CPU.  and the exchange of
information and the synchroni- The IPC synchronizing register is composed
of 6-bit  zation between the IPC and a host CPU. block semaphore flags (BSO
to 5) and a 1-bit ready   In the communication with other IPC which is per-
flag (IPCRDY). BSO to 5 are associated with the  formed through a UART, the
IPC has the function of transmission and receipt operations of a UART unit,
40  recovering errors and initialization so thatonly correct BSO, 2, 4
representing the semaphore flags used for  data is stored in the dual port
RAM, the stored data transmission control of the UART unit. The transmis-
being then handed over to the host CPU. sion of the UART unit starts when
"1"is set in BSO, 2, 4. "0" Is set in BSO, 2, 4 by the corresponding local
(Power On Reset) CPU after the transmission has been completed.  45 BS1, 3,
5 are the semaphore. flags used only for re-  After power on, the various
ports, the timer and ceipt control of the UART unit. "1" is set in BS1, 3,
5  the registers are initialized. Thereafter, the host CPU bythe local CPU
each time receipt is completed in the  sets the modes, and then activates
the UART for UART unit. (see Fig. 9). The memory mapping of the
communication. entire dual port RAM unit 920 is shown in Fig. 10.    50
(Setting of Mode) 930: (UART unit) There are three types of modes, as
follows. The UART unit incorporates a UART with three channels. The
individual channels have an equivalent  55  1. Specification of UART Mode
function. The UART unit also incorporates three baud rate generators. These
enable the channels to be op-  Setting the parameters of IPCM1, 2, 3 enable
the erated completely independently from each other.  data length, parity
and stop bit to be determined. Are-    



15                 EP0342596B1                     16 lationship between
the parameters and the modes is  sequent packets to be transmitted. The
length of this shown In Fig. 12.                                  packet
ranges from 5 bytes to 19 bytes. Idling packet (Pi) contains only the
memory 2. Specification of UART Baud Rate                 checksum  DO of
the transmission address. The 5   length of this packet is 4 bytes. Baud
rate is determined by setting the parameter   Resend request (Pr)
represents a request to re- of the IPCM1, 2, and 3. A relationship between
the  send a packet. The length of this packet is 1 byte. parameters and the
baud rates is shown in Fig. 13 (in  Initial communication request (Ps)
represents a the case where the system clock is 9.216 Mz).      request of
transfer of all the data. The length of this 10  packet is 1 byte. 3.
Specification of IPC operation mode                Cancel code (Pc) is
transmitted as a response to Pr. As IPC operation mode command is set in an
It means that the packet which is being transmit- IPCM, the operation mode
is set using the parameter  ted orwhich has been transmitted is to be
cancelled. set in IPCM1, and all the data blocks are thereby   15  This
packet has a length of 1 byte (as for types of cleared to "OOH". Fig. 14
shows the values of the para-  packet see Fig. 18). meters. If one channel
operation is designated, data   (Communication Interval) blocks 0, and 2
are used for Tx, while data blocks 3, 4 and 5 are used for Rx.
20      As shown in Fig. 19, packets are transmitted at Once the operation
mode has been designated,   time Intervals (TPint) corresponding to 700
[err] (in the the BS flags of the Tx data blocks in that operation  case of
96 kbps) or 2000 [err] (in the case of 48 kbps) mode are set. The BS flags
are reset when the initial  during communication. In a packet data is
transmit- communication has been completed after the speci-   ted at time
Intervals (TD int) corresponding to 100 [err] fication of the mode.
25  to 330 [err]. (Communication)
(Communicating Timing) A packet communication carried out by an IPC   1.
Initial Communication (Power On) will be described below in detail.
30 A packet is constructed by a header (H), an ad-    As shown in Fig. 20,
when a base iPC is switched dress (A), data (Dn), and a checksum (CK), as
shown  on at a time indicated by [err] in Fig. 20, It begins trans- in Fig.
15.                                        mitting initial communication
requests Ps at time in- In the header, the four leftmost bits (B7 to B4
tervals of Txint It receives Ps from a destination IPC shown in Fig. 16)
represent the type of a packet.  35  when the destination IPC Is activated
at a time indi- There are six types of packet, Including final packet
cated (). Thereafter, the base IPC transmits Ps, by (Pe), resend request
code (Pr), initial communication  which means normal communication is
started at a request code (Ps), continuation packet (P), Idling  time
indicated by  (in Fig. 20, TXint = 4 ins). packet (Pi), and cancel code
(Pc) (see Fig. 17). The four rightmost bits in the header (B3 to B0 in Fig.
16)  40  2. Normal Communication represent the data length which ranges
from 0 to 16 bytes.
Communication is controlled independently in The address portion In the
packet represents the  three channels, as shown In Fig. 21. When no exter-
address of the data (DO) which is transmitted subse-  nal event
(transmission request from a host CPU or quent to the address data.
45  receipt request from a remote IPC) is detected, Idling The data portion
is capable of containing 16 bytes  packets Pi are transmitted at time
intervals of Txint. of data at maximum.                                Once
an event occurs (transmission requestfrom the The checksum portion is
affixed to the end of a  host CPU at times Indicated by  and (6) and the
re- packet The contents thereof represent an Inverted  ceipt of data from a
remote IPC at a time indicated by value of the sum of the data contained in
a packet (the  5o   ), P and Pe are transmitted or received, as stated sum
being obtained by ignoring carry).             above (in Fig. 21, Txint: 4
ms, Rxint 12 ins). (Types of Packet)                                  3.
Occurrence and Recovery of Communication Error Continuation packet (P)
indicates that it is fol-  55 lowed by another packetto be transmitted. The
length  The IPC has the function of automatically recov- of this packet
ranges from 4 bytes to 19 bytes.    ering errors that occur In the received
data for each Final packet (Pe) denotes that there are no sub-  channel. 0
17                  EP0342 596B1                     18 Errors generated by
communication line fall into  elapsed without BS flag being set after
updating of parity errors, checksum errors and framing errors. Er-  the
data by the host CPU (BS is reset 2 ms after the 



rors may also be generated by data loss due to exces-  completion of data
transfer). sive communication, resetting of a destination IPC,
Datatransferalsostartswhenadataerroroccurs and power off.
5   for unknown reasons and an initial communication re- As shown in Fig.
22, when an error occurs during  quest is thus transmitted or received. the
receipt of a packet Pe or Pi (as indicated by [err] in  Upon receipt of a
transmission request, the IPC Fig. 22), the IPC transmits Pr that Indicates
a request  detects the position atwhich the updated data isstor- of resend
of that packet, and then waits for the des-  ed in the Tx block, and
transmits the data located at tination IPC to transmit Pc response and that
packet  10  the area ranging from the uppermost address to the (Fig. 22
e[rr].                                      lowermost address as a packet.
In this way, data can When data is lost due to resetting or when an er-  be
communicated efficiently. ror occurs during receipt of P packet (as
indicated by  In the example illustrated in Fig. 24, the IPC de- [err] in
Fig. 22), the IPC transmits Ps to recover the  tects the updated data (the
hatched portions in Fig. communication data (Fig. 22 [err].              15
24) (by detecting the changes in the access flags), If the communication
error is not recovered after  and transmits it as a Pe packet which
contains 12 the above-described error recovery processes have  bytes from
08H to 13H. been executed, the IPC writes the channel on which     If the
detected data exceeds 16 bytes, it is trans- an error is occurring in the
ERR register and the type  mitted as a packet P containing 16 bytes of data
and of that error in the ERRn (n = 1, 2, 3, n representing   20   a packet
Pe containing the remaining data. an error channel), respectively.
Concurrently with     The data in a packet is transmitted starting with
this, the IPC initiates an interrupt request.      that located at the
uppermost address. In the ERR register, "1" is set in the bit corre-
sponding to the channel on which error Is occurring  (Applications) (EU1:
channel 1, EU2: channel 2, EU3: channel 3, as   25 shown in Fig. 23).
The IPC is accessed by the host CPU in the man- In the ERRn register, "1"
is set in the bit corre-  ner described below. sponding to the type of
error In a register correspond-  The IPC is accessed in the same way as
that in ing to the error channel (RXPR3: transmission of the  which an
external memory (RAM or the like) is ac- same packet three times, TXPR3:
transmission of the   30  ceased by the host CPU In hardware terms,
detailed same packet three times during the receipt of a pack-  description
thereof being omitted here (see Fig. 9). et, TOUT: received data error,
PIER: disagreement of   The software involves the following processes. the
checksum of the Tx data blocks in the remote IPC and the checksum of the Rx
data blocks in the base  (Initialization) IPC).
35 After the CPU has confirmed that "1 has been 4. Collation of Memory
Checksums by means of Pi    setin thereadyflag(IPC RDY) inthe communication
Packet and Collation Error                         register area, It
specifies the UART mode, UART baud rate and IPC operation mode. As stated
above, As stated above, Pi packet contains the memory  40  both the UART
mode and the UART baud rate can be checksum (DO). When the IPC receives Pi
packet, It  set independently for three channels. BS for the Tx checks if
DO of that packetcoincides with the memory  block of a channel to be used
is set to "0" when the checksum DO of its receipt data block. If they dis-
specification of the mode has been completed, there- agree, the IPC
transmits Ps, requesting initial com-  by completing the initialization
(see Fig. 25). Since munication. In this way, data in the Rx data block of
45  the three channels are operated in an equivalent man- the base IPC is
kept coincident with the data In the Tx  ner during a three channel mode
operation, the fol- data block of the remote IPC.
lowing description exemplifies a case in which chan- nel 1 is used. 5.
Delay Timeout of Data to be Received 50 (Transmission) If no data is
received for 12 ms or more, a timeout error occurs. The IPC transmits
initial communication  In a case where the host CPU has data that it de-
request Ps and waits for a remote IPC to return.   sires to transmit, the
host CPU first confirms that "0" is set in BSO, that is, that the IPC has
completed the 6. Conditions of Communications               55   previous
transmission process, writes data to be transmitted at desired addresses in
the Tx block, and Data transfer starts when the host CPU sets BS  then sets
"1 " in BSO, whereupon the data is automat- of the transmission block
orwhen about 100 ms have  ically transmitted. 10    19                  EP
0 342 596 B1                20 Fig. 26 shows an example in which the
operation  firmed that "1 is set in BS1. In this case, it is neces- start
command is transmitted from the copier body to  sary for the host CPU to
reset BS1 to "0" after it has 



an additional device. In this case, it Is assumed that  read out the data
(see Fig. 28). 3 bytes of data including operation mode", "operation
parameter and operation start command' are re-   5   (Error Processing)
quired to start the operation. First, it is determined whether or not "0"
Is set in  In a case where error status Is set in 'INTRA" ter- BSO (in step
S26-1). If the answer is affirmative, "op-  minal or in the error register,
the host CPU is capable eration parameter is stored at 06H in the TX block
in  of processing the error freely in accordance with the the IPC (in
S26-2), "operation modem is stored at 05H   10  system configuration. In
the TX block (in step S26-3), and "operation start  In this embodiment, an
error is processed in the command" is stored at 04H in the TX block (in
S26-  master device (the copier body) of the system in the 4). Thereafter,
"1' is set in BSO to start the transmis-  mannershown in Fig. 29. That is,
if the error is not au- sion (in S26-5). Atthis time, even if the BSO is
notset,  tomatically recovered by the IPC within 200 ms after transmission
starts after about 100 ma, as stated   15  the occurrence thereof, the flow
goes to the system above. In this way, the data in the TX block is trans-
error processing. At this time, a display displays the mitted starting with
the upper address, which means  fact that a system erroris occurring.
Further, three er- that the data reaches a destination (an addition de-
rors which occur within the passage of 1 second also vice) in the orderof
operation parameter, "operation  generate a system error. mode" and
"operation start command". In conse-  20    Further, when the communication
line is discon- quence, the data to be transmitted needs to be stored
nected on the transmission side, the IPC does not in in the TX block with
only the transmission priority tak-  principle set error status.
Accordingly, no error status en into consideration. This eliminates
troublesome  Is generated in the master device when the transmis- priority
processing of the data to be transmitted,  sion line of the master device
is disconnected. How- which is conducted at the time of actual
transmission,  25  ever, this causes a timeout error to be generated on
simplifying the communication processing In a case  the receipt side. In
consequence, a slave device (the where the amount of complicated data to be
transmit-  RDF or sorter in this embodiment) generates a time- ted is
large.                                      out error, and If the IPC does
not automatically recov- In the above-described example, only channel I  er
from the error within a preset time interval (within is used for
communication. However, since the three   3o  200 ms in a case where the
device is operating and channels are operated independently from each
within 5000 ms in a case where the device is not op- other, even when data
is transmitted through the   erating, as shown in Fig. 30), the
communication three channels simultaneously, transmission is per-  baud
rate of the IPC is switched over so as to allow formed on the three
channels separately, increasing  an error to be generated in the master
device (the the transmission efficiency and facilitating transmis-  35
copier body in this embodiment) and a system error sion operations.
to be displayed (see Fig. 30). The above-described master-slave
relationship is distinct from the master- (Receipt)
slave relationship employed for communications and is adopted only for
error processing. When the host CPU desires to read the data re-  4o  As
will be understood from the foregoing descrip- ceived, it can access the
IPC and read the data stored  tion, data communications are controlled in a
system in it in the same manner as that in which it reads data  according
to the invention independently of the con- from a RAM or the li ke.
However, in a case where the  trol of the relevant devices. This prevents
delay in the same memory cell is concurrently accessed from the  exchange
of data, and ensures highly accurate sys- IPC for writing and from the host
CPU for reading, the   45  tem control. data to be read becomes undefined.
This problem,      Ina system made upofa plurality of devices, e.g.,
however, can be solved by reading the data in the  an image forming device
such as a copier and addi- RAM twice. For example, as shown in Fig. 27, the
tional devices such as a RDF and a sorter, each of the contents of a
desired address are loaded in an accu-  devices Incorporates a
communication-only control mulator, the contents of that address are loaded
In an-  50  unit. This enables communications between the de- other
register, and the contents of the accumulator  vices to be performed
independently of the device are compared with those in the register. If
they coin-  control inherent to the devices. The communication cide with
each other, the contents of the accumulator  control unit includes a dual
port RAM which can be ac- are defined as being the received data. If they
do not  cessed by the host controller for controlling the de- agree, the
contents of the accumulator loaded the  55  vice and by a remote
controller. The host controller, second time are defined as being the
received data.  the remote controller and the other communication In
another example, data is read out by the host  control unit ar synchronized
when the dual port RAM CPU from the dual port RAM after it has been con-
Is accessed. The data set in a predetermined area in    21
EP 0 342 596 B1                 22 the dual portRAM bythe host controller
is transmitted  said plurality of storage regions (921-923), for to the
remote controller, and the data transmitted   storing a presence of an
access to said each of from the remote controller is stored in a predeter-
said plurality of storage regions (921-923), 



mined area in the dual port RAM. In this way, commu-  wherein said
communication means (930) is nication is performed independently of the
device   5  adapted to transmit the data stored in said plur- control
inherent to the device, and highly accurate  ality of storage regions
(921-923) and accessed and high-speed system control is ensured.
on the basis of the presence of an access stored in said access storage
means (922). Claims                                       10  5. An image
forming system according to claim 4, characterized in that all the contents
of said ac- 1. An image forming system including an Image        cess
storage means (922) are returned to an ab- forming apparatus (100) and
another apparatus     sent state of an access after said communication
(300, 400) attached to said image forming appa-   means (930) has
transmitted the data. ratus (100), comprising:                  15 afirst
control means (801) forcontrolling said im-  6. An image forming system
according to claim 1, age forming apparatus (100); and
characterized In that each of said first storage a second control means
(350,450) for controlling  means (920 of 812) and said second storage said
another apparatus (300, 400),                means(920of351 or451) has a
transmission re- characterized by                          20      gion
(TxB) for storing data to be transmitted and a first storage means (920 of
812) which can be   a reception region (RxB) for storing received accessed
at random by said first control means    data, and said communication means
(930) is (801) for storing data for controlling said image  adapted to
transmit the data stored in said trans- forming apparatus (100) and said
another appa-    mission region (TxB) within said first storage ratus (300,
400);                         25      means (920 of 812) into said
reception region a second storage means (920 of 351 or 451)        (RxB)
within said second storage means (920 of which can be accessed at random by
said second    351 or 451), or to transmit the data stored in said control
means (350,450) for storing data for con-  transmission region (TxB) within
said second trolling said image forming apparatus (100) and   storage means
(920 of 351 or 451) into said re- forcontrolling said another apparatus
(300,400);  3o  caption region (RxB) within said first storage and
means (920 of 812). a communication means (930) for communicat- ing between
said first storage means (920 of   7. An image forming system according to
claim 1, 812) and said second storage means (920 of 351    characterized by
further comprising: a first op- or 451) when data stored in the first
storage  35  eration means for operating the data stored in means (920 of
812) and the second storage         said first storage means (920 of 812);
and a sec- means (920 of 351 or 451) are different.          ond operation
means for operating the data stor- ed in said second storage means (920 of
351 or 2. An image forming system according to claim 1,     451), wherein
said communication means (930) characterized in that each of said first
storage   40  is adapted to transmit the data stored in said first means
(920 of 812) and said second storage        storage means (920 of 812) or
said second stor- means (920 of 351 or451) has a plurality of stor-  age
means (920 of 351 or 451) into said second age regions (921-923).
storage means (920 of 351 or 451) or said first storage means (920 of 812)
when a result of op- 3. An image forming system according to claim 2,  45
eration of data stored in said first storage means characterized In that
said communication          (920 of 812) and a result of operation of data
stor- means (930) is adapted to read the data stored in  ed In said second
storage means (920 of 351 or said first storage means (920 of 812) orsaid
sec-  451) are different. ond storage means (920 of 351 or 451) in prede-
termined order and to perform a communication   so  8. An image forming
system according to claim 7, of the data, and to write the data into said
second  characterized In that said communication storage means (920 of 351
or 451) or said first   means (930) is adapted to transmit a result of op-
storage means (920 of 812) in said predeter-      eration of data stored in
said first storage means mined order.
(920 of 812) or said second storage means (920 5s      of 351 or 451) at
every predetermined interval, 4. An image forming system according to claim
2,     and to compare a result of operation of data stor- characterized by
further comprising: an access    ed in said first storage means (920 of
812) with storage means (922) corresponding to each of      a result of
operation of data stored in said second 12    21                 EP 0 342
596 B1                 22 the dual port RAM by the host controller Is
transmitted  said plurality of storage regions (921-923), for to the remote
controller, and the data transmitted    storing a presence of an access to
said each of from the remote controller is stored in a predeter-   said
plurality of storage regions (921-923), mined area in the dual port RAM. In
this way, commu-  wherein said communication means (930) is 



nication is performed independently of the device   5  adapted to transmit
the data stored in said plur- control inherent to the device, and highly
accurate  ality of storage regions (921-923) and accessed and high-speed
system control is ensured.            on the basis of the presence of an
access stored in said access storage means (922). Claims
10  5. An image forming system according to claim 4, characterized In that
all the contents of said ac- 1. An image forming system including an image
cess storage means (922) are returned to an ab- forming apparatus (100) and
another apparatus     sent state of an access after said communication
(300, 400) attached to said image forming appa-   means (930) has
transmitted the data. ratus (100), comprising:                 15 a first
control means (801) for controlling said im-  6. An image forming system
according to claim 1, age forming apparatus (100); and
characterized In that each of said first storage a second control means
(350,450) for controlling  means (920 of 812) and said second storage said
another apparatus (300, 400),                means (920 of 351 or 451) has
a transmission re- characterized by                          20      gion
(TxB) for storing data to be transmitted and a first storage means (920 of
812) which can be   a reception region (RxB) for storing received accessed
at random by said first control means    data, and said communication means
(930) is (801) for storing data for controlling said image  adapted to
transmit the data stored in said trans- forming apparatus (100) and said
another appa-    mission region (TxB) within said first storage ratus (300,
400);                         25      means (920 of 812) into said
reception region a second storage means (920 of 351 or 451)        (RxB)
within said second storage means (920 of which can be accessed at random by
said second    351 or 451), or to transmit the data stored in said control
means (350,450) for storing data for con-  transmission region (TxB) within
said second trolling said image forming apparatus (100) and   storage means
(920 of 351 or 451) into said re- for controlling said another apparatus
(300,400);  30  ception region (RxB) within said first storage and
means (920 of 812). a communication means (930) for communicat- ing between
said first storage means (920 of   7. An image forming system according to
claim 1, 812) and said second storage means (920 of 351    characterized by
further comprising: a first op- or 451) when data stored in the first
storage   35  oration means for operating the data stored in means (920 of
812) and the second storage         said first storage means (920 of 812);
and a sec- means (920 of 351 or 451) are different.          ond operation
means for operating the data stor- ed in said second storage means (920 of
351 or 2. An image forming system according to claim 1,     451), wherein
said communication means (930) characterized In that each of said first
storage   40  is adapted to transmit the data stored in said first means
(920 of 812) and said second storage        storage means (920 of 812) or
said second stor- means (920 of 351 or 451) has a plurality of stor-  age
means (920 of 351 or 451) into said second age regions (921-923).
storage means (920 of 351 or 451) or said first storage means (920 of 812)
when a result of op- 3. An image forming system according to claim 2,  45
oration of data stored in said first storage means characterized In that
said communication          (920 of 812) and a result of operation of data
stor- means (930) is adapted to read the data stored in  ed in said second
storage means (920 of 351 or said f irst storage means (920 of 812) or said
sec-  451) are different. ond storage means (920 of 351 or 451) in prede-
termined order and to perform a communication   so  8. An image forming
system according to claim 7, of the data, and to write the data into said
second  characterized  in that said communication storage means (920 of 351
or 451) or said first   means (930) is adapted to transmit a result of op-
storage means (920 of 812) in said predeter-      eration of data stored in
said first storage means mined order.
(920 of 812) or said second storage means (920 5s      of 351 or 451) at
every predetermined interval, 4. An image forming system according to claim
2,     and to compare a result of operation of data stor- characterized by
further comprising: an access    ed in said first storage means (920 of
812) with storage means (922) corresponding to each of      a result of
operation of data stored in said second 12    23                  EP 0 342
596 B1                24 storage means (920 of 351 or 451).
means for temporarily storing data and a second temporary storage means for
temporarily storing 9. An image forming system according to claim 7,
data, said communication means (930) being characterized In that said
communication           adapted to transmit the data stored in said first
means (930) is adapted to transmit a result of op-   5  storage means (920
of 812) to said second stor- 



eration of data stored in said f irst storage means  age means (920 of 351
or 451) after storing said (920 of 812) or said second storage means (920
data in said first temporary storage means and to of 351 or 451) when the
data stored in said first  transmit the data stored in said second storage
storage means (920 of 812) or said second stor-    means (920 of 351 or
451) to said first storage age means (920 of 351 or 451) are transmitted
10  means (920 of 812) afterstoring said data in said to said second
storage means (920 of 351 or 451)  second temporary storage means, said
commu- or said first storage means (920 of 812).          nication means
(930) further being adapted to re- send the data stored in said first
temporary stor- 10. An image forming system according to claim 7,     age
means or said second temporary storage characterized `in that said
communication   15      means to said second storage means (920 of 351
means (930) is adapted to resend the data stored   or 451) or said first
storage means (920 of 812) in said first storage means (920 of 812) or said
when said error detection means (ERR) detects second storage means (920 of
351 or 451) when      an error of communication. a result of operation of
data stored in said first storage means (920 of 812) and a result of oper-
20  16. System comprising A copying apparatus operat- ation of data stored
In said second storage means  Ing In cooperation with another apparatus be-
(920 of 351 or 451) are different                  longing functionally to
said copying apparatus, said copying apparatus comprising: 11. An image
forming system according to claim 1,     a control means for controlling
said apparatus; characterized In that said communication   25      a
generation means for generating data in accor- means (930) is adapted to
perform the communi-     dance with control by said control means; and
cation between said first storage means (920 of    a transmission means for
transmitting the data 812) and said second storage means (920 of 351
generated by said generating means to said an- or 451) when the data in
said first storage means  other apparatus, (920 of 812) or said second
storage means (920   30  characterized In that of 351 or 451) is rewritten.
said apparatus has storage means for storing data generated by said
generating means; and 12. An image forming system according to claim 1,
and operating means for evaluating a memory characterized by further
comprising: an error      checksum of said storage means which check-
detection means (ERR) for detecting an error of  35  sum is transmitted at
time intervals to said an- communication at said communication means
other apparatus (930), wherein when said error detection means     said
transmission means is adapted to transmit (ERR) detects an error of
communication during     the data stored In said storage means to said an-
communication ofdata stored in said communica-     other apparatus when
said another apparatus tion means (930), said communication means   40
signalizes that the checksum does not coincide (930) resends the data to be
communicated.         with the evaluated checksum of previously trans-
mitted data such that the data in said storage 13. An image forming system
according to claim 12,    means of said copying apparatus are kept coin-
characterized In that said error of communica-     cide with the data
transmitted to said another ap- tion is any of a parity error, an overrun
error, a   45  paratus. framing error or any combination thereof. 17.
System according to claim 16, characterized In 14. An image forming system
according to claim 12,    that said storage means has a plurality of
storage characterized by further comprising: a count       regions
(921-923) further comprising an access means for counting the number of
errors of said  50  storage means (922), corresponding to each of
communication means (930) and for informing of     said plurality of
storage regions (921-923), for an abnormality of the communication when the
storing a presence of an access to said each of number of errors at said
error count means ex-    said plurality of storage regions (921-923), ceeds
a predetermined value.                       wherein said transmission
means is adapted to 55      transmit the data stored in said plurality of
said 15. An image forming system according to claim 12,    storage regions
(921-923) and accessed on the characterized In that said communication
basis of the presence of an access stored in said means (930) includes a
first temporary storage     access storage means (922). 13    25
EP 0342596 B1                  28       !   c      M * 18. System according
to daim 17, characterized In  4. Bildverarbeitungssystem nach Anspruch 2,
wei- that all the contents of said access storage
tergekennzeichnotdurch eineZugriffsspeicher- means (922) are returned to an
absent state of an  elnrichtung (922), entsprechend zu jedem aus access
after said transmission means has trans-  der Vieizahl an Speicherbereichen
(921-923), mitted the data.                          5      zum Speichern
eines Vorhandenseins eines Zu- 



griffs auf jeden aus der Vieizahl an Speicherbe- reichen (921-923), wobei
die Kommunikations- Patentanspriche
einrichtung (930) zum Obertragen der Daten an- gepa~t ist, die in der
Visizahl an Speicherberei- 1. Bilderzeugungssystem, das sin Bilderzeugungs-
lo  chen (921-923) gespeichert sind und auf die auf gerat (100) und sin
anderes Gerat (300,400) um-  der Basis des Vorhandenseins eines in der Zu-
faIlt, das an dem Bilderzeugungsgerat (100) an-  griffsspeichereinrichtung
(922) gespeicherten geordnet ist, mit:
Zugriffs zugegriffen wird. siner ersten Steuereinrichtung (801) zum Steu-
ern des Bilderzeugungsgerats (100); und   15  5. Bilderzeugungssystem nach
Anspruch 4, da- einer zweiten Stbueroinrichtung (350, 450) zum   durch
gekennzelchnot, dafB samtliche Inhalte Stbuern des anderen Gerats
(300,400),            der Zugriffsspeichereinrichtung (922) auf einen
gokennzelchnot dubch                             Zustand des
Nichtvorhandenseins sines Zugriffs sine erste Speichereinrichtung (920 von
812),    zurOckgesetzt werden, nachdem die Kommuni- auf die durch die erste
Stbuereinrichtung (801)  20  kationseinrichtung (930) die Daten Obertragen
zum Speichern von Daten zur Steuerung des Bil-    hat. derzeugungsgerats
(100) und des anderen Ge- rats (300, 400) wahlweise zugegriffen werden  6.
Bilderzeugungssystem nach Anspruch 1, da- kann;
durch gekennzelchnot, daf jede der ersten sine zwelte Speichereinrichtung
(920 von 351   25  Spsichereinrichtung (920 von 812) und derzwei- odor451),
auf die durch die zweibt Steuereinrich-  ten Speichereinrichtung (920 von
351 odor 451) tung (350, 450) zum Speichern von Daten zur     oenen
Obertragungsbereich (TxB) zum Spel- Stbuerung des Bilderzeugungsgerats
(100) und     chern von zu Obertragenden Daten und einen zur Stouerung des
anderen Gerats (300, 400)      Empfangsbereich (RxB) zum Speichern empfan-
wahlwelse zugegriffen werden kann; und   30      gener Daton aufweist, und
dag die Kommunika- eine Kommunikationseinrichtung (930) zur Kom-
tionseinrichtung (930) angepal~t ist, die in dem munikation zwischen der
ersten Speicherelnrich-  Obertragungsbsreich (TxB) innerhalb der ersten
tung (920 von 812) und der zweiton Speichere-    Speichereinrichtung (920
von 812) gespeicher- inrichtung (920 von 351 odor 451), wenn in der   ten
Daten In don Emnpfangsbereich (RxB) inner- ersten Speichereinrichtung (920
von 812) und  35  halb der zweiten Speichereinrichtung (920 von der zweiten
Speichereinrichtung (920 von 351     351 odor 451) zu fObertragen oder die
in dem odor 451) gespeicherte Daten unterschledlich
Obertragungsbereich (TxB) innerhalb der zwei- sind.
ten Speichereinrichtung (920 von 351 odor 451) gespeicherten Daten in den
Empfangsbereich 2. Bilderzeugungssystem nach Anspruch 1, da-  40     (RxB)
Innerhalb der ersten Speichereinrichtung durch gokennzelchnet, daft jede
der ersten       (920 von 812) zu Obertragen. Speichereinrichtung (920 von
812) und der zwei- ten Speichereinrichtung (920 von 351 odor 451)  7.
Bilderzeugungssystem nach Anspruch 1, zudem eine Vieizahl an
Spelcherbereichen (921-923)     gekennzelchnot durch sine erste Arbeitsein-
aufweist.                                45      richtung zum Verarbeitn
der in der ersten Spei- chereinrichtung (920 von 812) gespeicherten 3.
Bilderzeugungssystem nach Anspruch 1, da-         Daten; und sine zwelte
Arbeitseinrichtung zum durch gekennzelchnot, dag die Kommunikati-
Verarbeiten der in der zweltn Speichereinrich- onseinrichtung (930) zum
Lesen der in der ersten  tung (920 von 351 odor 451) gespeicherten Da-
Speichereinrichtung (920 von 812) odor der  so   ten, wobei die
Kommunikationseinrichtung (930) zweiten Speichereinrichtung (920 von 351
odor    angepal~t ist, die in der ersten Speichereinrich- 451)
gespeicherten Daten in vorbestimmter Rei-   tung (920 von 812) oder der
zweiten Speichere- henfolge und zum Durchffihren einer Kommuni-
inrichtung (920von 351 oder451)gespeicherten kation der Daten und zum
Schrelben der Daten in   Daten In die zweite Speichereinrichtung (920 von
die zweite Speichereinrichtung (920 von 351  55  351 oder451) oderdie erste
Speichereinrichtung odor 451) odor die ersat Speichereinrichtung     (920
von 812) zu Obertragen, wenn ein Ergebnis (920 von 812) in dervorbestimmten
Relhenfolge    einer Verarbeitung von in der erston Speichere- angepaltt
Ist.                                   inrichtung (920 von 812)
gespeicherten Daten 14    27                 EP 0 342 596B1
28    |11 |||  |||| ||||| ||| I|| C     L  . M  S unterschiedlich zu elnem
Ergebnis einer Verar-   einrichtung (ERR) zum Erfassen sines Kommu- beitung
von in der zweiten Speichereinrichtung   nikationsfehlers der
Kommunikationseinrichtung (920 von 351 odor 451) gespeicherten Daten ist.
(930), wobel die Kommunikationseinrichtung (930) die zu kommunizierenden
Daten erneut 



8. Bilderzeugungssystem nach Anspruch 7, da-   5     sendet, wenn die
Fehlererfassungseinrichtung durch gakennzoichnet, daB die Kommunikati-
(ERR) einen Kommunikationsfehler wahrend der onseinrichtung (930) angepalt
ist, sin Ergebnis   Kommunikation von in der Kommunikationsein- einer
Verarbeltung von In der ersten Speichere-  richtung (930) gespeicherten
Daten erfalt. inrichtung (920 von 812) oder der zweiten Speo-
chereinrichtung (920 von 351 odor 451) gospel-  10  13.
Btlderzeugungssystem nach Anspruch 12, da- cherten Daten zu Jedem
vorbestimmten Intervall   durch gekennzolchnot, daB der Kommunilkati- zu
Obertragen und sin Ergebnts einer Verarbel-   onsfehler ein Paritatsfohler,
sin Oberlauffehier, tung von In der ersten Spelchereinrichtung (920   sIn
Rahmenfahler odor irgendeine Kombination von 812) gespolcherten Datbn mit
elnem Ergeb-    von diesen ist. nis einer Verarbeitung von in der zwelten
Speo-  15 chereinrichtung (920 von 351 odor 451) gespel-  14.
Bilderzeugungssystem nach Anspruch 12, zu- cherten Datbn zu verglelchen.
dem gekennzelchnot durch eine Zahleinrich- tung zum Zahlen der Anzahl von
Fehlern der 9. Bilderzeugungssystem nach Anspruch 7, da-
Kommunikationselnrichtung (930) und zur Infor- durch gskennzelchnht, daBl
die Kommunikatl-  20  matlon  hinslchtlich  oiner Kommunikations-
onseinrichtung (930) angepalt ist, sin Ergebnis  AbnormalitAt, wenn die
Fehleranzahl bei der Feh- einer Verarbeitung von in der ersten Speichere-
lorzahloinrichtung einen vorbestimmten Wert inrichtung (920 von 812) oder
der zweiten Spei-  Oberschreitet. chereinrichtung (920 von 351 odor 451)
gespei- cherton Daten zu Obertragen, wenn die in der er-  25  15.
Bilderzeugungssystem nach Anspruch 12, da- ston Speichereinrichtung (920
von 812) odor der  dumh gekonnzolchnot, daBl die Kommunikati- zweiten
Speicherelnrichtung (920 von 351 odor    onseinrichtung (930) eine erste
Zwischenspei- 451) gespelcherten Daten zu der zweitn Spel-
chereinrichtung zum zwlschenzetlichen Spol- chereinrichtung (920 von 351
odor 451) oder der  chern von Datbn und sine zweite Zwischenspei- ersten
Spelcheroinrichtung (920 von 812) Ober-  9o  chereinrichtung zum
zwlschenzeitlichen Spei- tragen wurden.
chern von Daton aufweist, wobei die Kommuni- kationselnrichtung (930)
angepalt ist, die In der 10. Bilderzeugungssystem nach Anspruch 7, da-
ersatn Spelchereinrichtung (920 von 812) ge- dumh gokonnzolchnot, daBt die
Kommunikati-       speicherten Daten zu der zweiten Speicherein-
onseinrichtung (930) angepaAt ist, die in der er-  35  richtung (920 von
351 odor 451) zu Obertragen, sten Speichereinfichtung (920 von 812) oder
der   nachdem die Daton in der ersatn Zwischenspei- zweibtn
Spoichereinrichtung (920 von 351 odor    chereinrichtung gespeichert sind,
und die in der 451) gespeicherton Datbn erneut zu senden,       zweitsn
Speicherelnrichtung (920 von 351 odor wenn oin Ergebnis elner Verarbeitung
von In der  451) gespeicherten Daton zu der ersten Speiche- ersatn
Speichereinrichtung (920 von 812) ge-  40  reinrichtung (920 von 812) zu
Obertragen, nach- speichertbn Daten unterschiedlich zu elnem Er-   dem die
Daten in der zweiten Zwischenspeiche- gebnis elner Verarbeitung von in der
zweiten     reinrichtung gespeichert sind, wobel die Kommu-
Speicheroinrichtung (920 von 351 odor 451) ge-   nikationseinrichtung (930)
zudem angepallt ist, speicherten Daten ist.                           die
in der ersatn Zwischenspeichereinrichtung 45     oder der zwelbtn
ZwiAschenspoichereinrichtung 11. Bilderzeugungssysatm nach Anspruch 1, da-
gespeicherten Daten zu derzweiten Speicherein- dumh gekennzelchnot, daf die
Kommunikati-        richtung (920 von 351 odor 451) oder der ersten
onseinrichtung (930) angepallt ist, die Kommuni-  Spelchereinrichtung (920
von 812) erneut zu kation zwischen der ersten Speichereinfichtung   senden,
wenn die Fehlererfassungseinrichtung (920 von 812) und der zweiten
Speichereinrich-  6o  (ERR) oinen Kommunikationsfohler erfalt. tung (920
von 351 odor 451) durchzuffhren, wenn die Daton in derersten
Speicherelnrichtung  16. System mit einem Koplorgerit, das mit einem an-
(920 von 812) oder der zweiten Speicherelnrich-  deren Gerit, das
funktional zu dem KopiergerAt tung (920von 351 oder451) erneutgeschrieben
gehort, zusammenarbeitt, wobel das Kopterge- werden.
s5      rat aufwelst: sine Stbuereinrichtung zum Stbuern des Gerfits; 12.
Bilderzeugungssystem nach Anspruch 1, zudem      sine Erzeugungseinrichtung
zum Erzeugen von gekennzolchnot durch sine Fehlererfassungs-      Daten in
Obereinstimmung mit der Steuerung 15    29                 EP 0 342 596 B1
30        *  cIL n    "si'll 11 durch die Stbuereinrichtung; und
des premiers moyens de memoire (920 de 812) eine Obertragungseinrichtung
zum Obertragen      auxquels les premiers moyens de commands der durch die
Erzougungseinrichtung erzeugtbn    (801) peuvent acc6der de fagon aleatolre
pour Daten zu dim anderen Gerit,                      enregistrer des
donnees pour la commando de 



dadurch gekennzuichnot, daB               5       'appareil de formation
d'images (100) et de l'au- das Gerat eine Speichereinrichtung zum Spel-
tre appareil (300,400); chern von durch die Erzeugungseinrichtung er-
des seconds moyens de m6moire (920 de 351 ou zeugten Daten und eine
Verarbeitungseinrich-     451) auxquels lesseconds moyens de comman- tung
zum  Ermitteiln einer Speicher-OberprO-     de (350,450) peuvent acc6der de
fagon aldatoire fungssumme der Speichereinrichtung aufweist,  1o  pour
enregistrer des donnees pour commander wobel die Oberprafungesumme zu
Zeitinterval-     I'appareil de formation d'images (100) et pour len zu dim
anderen Gerat Obertragen wird,        commander l'autre appareil (300,
400); et wobei die Obertragungseinrichtung angepa~t ist,  des moyens de
communication (930) pour per- die in der Speichereinrichtung gespeicherten
Da-  mettre la communication entre lea premiers ten zu dim anderen Gerat zu
Gbertragen, wenn   w5  moyens de memoire (920 de 812) et les seconds das
andere Gerat signalisiert, daS die O)berprG-  moyens de memoire (920 de 351
ou 451) lorsque fungesumme nicht mit der ermitteltbn Oberprfi-   des
donnees enregistrees dans les premiers fungasumme von zuvor Obertragenen
Daten          moyens de memoire (920 de 812) et les seconds
iibereinstimmt, so daM die Daten In der Speiche-  moyens de m6moire (920 de
351 ou 451) sont dif- J>      relnrichtung des Kopiergerats mit den zu dim
an-  20  f6rentbs. deren Gerat Obertragenen Daten in Oberminstim- mung
gehalten werden.                         2. Un systeme de formation
d'images selon la re- vendication 1, caract6ris6 en ce quo les premiers 17.
System nach Anspruch 18, dadurch gekonn-         moyens de m6moire (920 de
812) et les seconds zolchnet, daB die Speicherilnrichtung sine Viel-  25
moyens de m6moire (920 de 351 ou 451) zahl von Speicherbereichen (921-923)
und zu-     comportent chacun un ensemble de regions de dim elne
Zugriffsspeicherelnrichtung (922), ent-  memoire (921-923). sprechend jedem
der Vielzahl an Speicherberei- chen (921-923), zum Speichern eines Vorhan-
3. Un systeme de formation d'images selon la re- denseins eines Zugriffs
auf joden aus der Viel-  3o  vendication 2, caracterise en ce que les
moyens zahl von Spelcherbereichen (921-923) aufweist,   de communication
(930) sont adapt6s pour lire wobei die Obertragungsiinrichtung angepa~t
1st,  selon un ordre pred6tenmin6 les donn6es enre- die Datbn zu
Obertragen, die in der Viekzahl an  gistr6es dans les premiers moyens de
memoire Speicherbereichen (921-923) gespeichert sind,    (920 de 812) ou
lea seconds moyens de mbmoire und auf die auf Basis des Vorhandenseins
eines  35  (920 de 351 ou 451), et pour transmettre lea don- Zugriffs, der
in der Zugiffsspelchereinrichtung   nees, ainsi quo pour ecrie les donnbes
dane les (922) gespelchert ist, zugogriffen wird.         seconds moyens de
memolre (920 de 351 ou 451) ou les premiers moyens de memoire (920 de 18.
System nach Anspruch 17, dadurch gekenn-         812), dans l'ordre
pred6termin6. zoichnet, daB sAmtliche Inhalte derZugriffsspel-  40
chereinrichtung (922) auf einen Zustand des   4. Un systeme de formation
d'images selon la re- Nichtvorhandenseins elner Zugriffs zurfckge-
vendication 2, caracterisb en co qu'il comprend setzt werden, nachdem die
Obertragungseinrich-   en outre: des moyens de m6moire d'acchs (922) tung
die Daten fibertragen hat.                  correspondent A chaque r6gion
de l'ensemble de 45     rbgions de m6molre (921-923), pour enregistrer la
presence d'un accbs a chaque region de I'en- Rovendlcatlons
semble de rbgions de mbmoire (921-923), les moyens de communication (930)
etant adapt6s 1. Un systeme de formation d'images comprenant
pour6mettre les donn6es enregistr6es dans 'en- un appareil de formation
d'images (100) et un au-  50  semble de r6glons de m6moire (921-923) et
fai- tre appareil (300,400) associ6 A l'appareil de for-  sent l'objet d'un
accbs, surla base de la pr6sence mation d'images (100), comportant:
d'un acces enregistre dane lea moyens de m6- des premiers moyens de
commands (801) pour       moire d'acces (922). commander l'appareil de
formation d'images (100); et                                55  5. Un
systeme de formation d'images selon la re- des seconds moyens de commando
(350, 450)        vendication 4, caract&ris6 en ce quo la totalitb du pour
commander l'autre appareil (300, 400),      contenu des moyens de memolre
d'accbs (922) caractbrise par                                  ost ramenee
dans un 6tat d'absence d'un acces    31                  EP0342596B1
32 apres quo les moyens de communication (930)        vendication 7,
caracteris6 on ce quo lea moyens ont transmis les donn6es.
de communication (930) sont adaptos pour 6met- tre le r6sultat du
traitement des donnees enregis- 6. Un systeme do formation d'images selon
la ro-      tr6es dans les premiers moyensde memoire (920 vendication 1,
caract6ris6 en co qua los premiers   5  de 812) ou dans los seconds moyens
de memoire 



moyens de m6moire (920 do 812) et les seconds      (920 de 351 ou 451),
lorsquo les donnoes enre- moyens do m6moire (920 de 351 ou 451) ontcha-
gltr6ees dane los promiers moyens de m6moire cun une reglon d'emisson (TxB)
pour enregistrer   (920 do 812) ou les seconds moyons de memoire des
donnees a emettre et une reglon do recep-     (920 de 351 ou 451) sont
6mises vers les se- tion (RxB) pour onregistror des donn6es reques,  fO
conds moyens do m6moire (920 do 351 ou 451) et les moyens do communication
(930) sont          ou les premiers moyens de m6moire (920 de adaptes pour
emettre les donnees enregistrees      812). dans la r6gion d'6mission (TxB)
dana les pre- miers moyens de memoire (920 de 812) vers la   10. Un systeme
de formation d'images selon la re- region de r6ception (RxB) dane les
seconds  iS    vondication 7, caracterise on ce quo los moyons moyonsdo
memoire (920 do 351 ou 451), ou pour      de communication (930) sont
adaptes pour ree- emettre les donnees onregistr6es dons la r6glon    mettre
les donn6es enregistrees dana los pro- d'emission (TxB) dane los seconds
moyons de        miers moyens de m6moire (920 de 812) ou los se- momolre
(920 de 351 ou 451)vers lareglon de r-     conds moyens de m6molre (920 de
351 ou 451) ception (RxB) dane les premiers moyons de me-  20  lorsque Is
resultatdu traitementdes donn6es on- moire (920 de 812).
registroes danselos premiers moyens de m6moire (920 de 812) et le r6sultat
du traibtment des don- 7. Un systeme de formation d'imagos selon la re-
n6es enregistr6es dane los seconds moyens de vendication 1, caracterise en
ce qu'il comprend    memoire (920 do 351 ou 451) sont diff6rents. on outro:
des premiers moyons de traitement  25 pour traibtr les donnoes qui sont
enregistr6es  11. Un systeme de formation d'images selon la re- dans les
premiers moyons de memoire (920 de        vendication 1, caracterise on ce
quo los moyons 812); et des seconds moyens de traitement pour     de
communication (930)sont adaptes pour offoc- traiter les donn6es
enregistr6os dane les se-     tuer la communication entre los premiers
conds moyens de memoire (920 de 351 ou 451),  30   moyens de memolre (920
de 812) ot les seconds los moyens de communication (930) etant
moyons de memoire (920 do 351 ou 451) lorsque concus pour emettre lee
donnoes onregistr6es       los donn6es dane les premiers moyens de me- dana
los premiers moyons do memoire (920 do        moire (920 de 812) ou les
seconds moyens de 812) ou dane les seconds moyons de momoire
memoire (920 de 351 ou 451) sont r66crites. (920 de 351 ou 451), vers les
seconds moyens de   35 memoire (920 de 351 ou 451) ou les promiers    12.
Un systemo de formation d'images selon la re- moyens de memoire (920 do
812), lorsque le ro-     vendication 1, caracterise on oe qu'il comprend
sultat du trateoment does donnees onregistrees     on outre: des moyens do
dbtection d'erreur dans les premiers moyens de memoiro (920 de        (ERR)
pour detecter une erreur do communica- 812) et le resultat du traitoment
des donneos on-  40  tion dane les moyons do communication (930),
registrees dans les seconds moyens de memoire     systeme dons lequel
lorsquo ces moyens do de- (920 do 351 ou 451) sont differents.
tection d'orreur (ERR) dbtectent uno erreur de communication pendant la
transmission de don- 8. Un systeme de formation d'images selon la re-
noes enregistreos dans les moyens de communi- vondication 7, caracterise en
ce quo lee moyens  45  cation (930), les moyons de communication (930) do
communication (930) sont adaptes pouromet-     remettbnt lee donnees A
transmettre. tre le r6sultatdu traitementdosdonn6es enregis- tr6osdans les
premiers moyonsdo memoire (920   13. Un systeme de formation d'images selon
Ia re- de 812) ou dans les soconds moyens do momolre      vendication 12,
caracteriso en ce que l'erreur de (920 de 351 ou451) A chaque intervalle
predtebr-  5o  communication ost l'une quelconque des suivan- mine, et pour
comparer le resultat du traitement   tes: une orreurdo parite, une orreur
de depasse- des donnees enregistroes dane les premiers         ment de
limits, une orreur do synchronisation ou moyens de memoire (920 de 812)
avec le resultat    une combinaison quelconque de cellos-cl. du traibtment
des donn6es enrogistreos dans les seconds moyens de momoiro (920 do 351 ou
5s  14. Un systeme de formation d'images selon la re- 451).
vondication 12, caracteriso en ce qu'il comprend en outre  des moyens do
comptago pour 9. Un systeme de formation d'images selon la re-      compter
le nombre d'erreurs des moyens do 17    33                 EP 0 342 596 B1
34    111111111      a11I  I   D111 III C  L  M   S* communication (930) et
pour signaler une ano-     nees emises precedemment, de facon quo les malls
de la communication lorsque le nombre      donnees dans les moyons de
memoire dans l'ap- d'erreurs dana ces moyens de comptage             pareil
de copie solent maintbnues en concordan- d'erreurs depasse une valour
pridternminie.      ce avec lea donn6es qui sont 6mises vers l'autre 



5      appareil. 15. Un systbme de formation d'images solon la re-
vendication 12, caracterise ence quo lea moyens  17. Un systeme solon la
revendication 16, caracteri- de communication (930) comprennent des pre-
se en ce quo lea moyens de memolre comporent miers moyens de memoire
tomporaires pour en-     un ensemble de regions de memoire (921-923),
registror tomporairement des donnies et des so-  io  compronant en outre
des moyens de memoire conds moyens de memoire tbmporaires pour en-
d'acces (922), correspondant A chaque region de registrer temporairement
des donnees, ces        I'ensemble de regions de memoire (921-923), moyens
de communicatIon (930) etant adaptes      pourenregistrerla presenced'un
acces Achaque pour emettre les donnees enregistrees dane lea   region de
l'ensemble de regions de memoire premiers moyens de memoire (920 de 812)
vers  15  (921-923), les moyens d'emission etant adaptes lea seconds moyens
de memoire (920 de 351 ou     pour emettre lea donnees enregistrees dans
l'en- 451) apres avoir enregiatr6 lea donnees dans lea  semble de riglons
de memolre (921-923) et fal- premiers moyens de memoire tomporaires, et
sant l'objet d'un acces, surla base de la presence pour emettre lea donnees
enregistreos dana lea   d'un accbs enregistre dana lea moyens de me-
seconds moyens de memolre (920 de 351 ou  20     moire d'accbs (922). 451)
vers lea premiers moyens de memoire (920 de 812) apres avoir enreglatrn les
donnees dans  18. Un systeme solon la revendication 17, caracteri- lea
seconds moyens de memoire temporaires,       se en ce quo le contenu des
moyens de memoire ces moyens de communication (930) etant en ou-   d'acces
(922) eat ramene en totalite dans un etat tre adaptes pour remettre lea
donnees enregis-  25  d'absence d'un acces apres quo lea moyens troes dans
lea premiers moyens de memoire tom-   d'emission ont 6mis lea donnees.
poraires ou lea seconds moyens de memolre tbmporaires vers les seconds
moyens de memoi- re (920 de 351 ou 451) ou lea premiers moyens de memoire
(920 de 812), lorsque lea moyens de  3o ditection d'erreur (ERR) ditectent
une erreur de communication. 16. Un systeme comprenant un appareil de copie
fonctionnant en cooperation avec un autre appa-  35 reil qui appartlent
fonctionnellement a l'apparell de copie, cot appareil de copie comprenant:
des moyens de commando pour commander l'ap- pareil; des moyens de
generation pour generer des don-  40 nees conformementa la commande qui
esteffec- tuee par les moyens de commande; et des moyens d'emission pour
emettre vers l'autre appareil lea donneos qui sont generees par lea moyens
de geniratlon,                    45 caracterise en ce quo l'appareil
comporte des moyens de memoire pour enregistrer des donnees qui sont
generees par lea moyens de generation et des moyens de trai- toment pour
evaluer un total de controle de me-  5o moire des moyens de memoire, ce
total de contrdle etant emis vers l'autre appareil A des in- torvalles de
tamps; et lea moyens d'emission sont adaptes pour emet- tre vers l'autre
appareil lea donnees enregistrees  55 dans lea moyens de memoire lorsque
cot autre appareil signale quo le total de contrOle no coIn- cide pas avec
le total de controle evalue de don- 18    


