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Use

1 What is the CP 544 and How do you Use it?

C79000-B8576-C191-01

The CP 544 communications processor enables data to be
transferred between your programmable controller (PLC) and
other programmable controllers or computers via a
point-to-point coupling.

The CP 544 is the top-of-the-range communications
processor in the range of coupling modules for the SIMATIC
S5-115U, S5-135U and S5-155U programmable controllers.
It can be used wherever the current coupling modules have
reached their limits with respect to transmission speeds and
protocol requirements.

The CP 544 offers:

» Two flexible, serial device interfaces which can be matched
to the coupling partners via plug-in interface submodules

e Transmission speed up to 76800 baud

* Use of a powerful interface chip for implementation of pro-
tocols for data transmission and telecommunication

* Integration of the most important transmission protocols
into the module firmware (RK 512 computer link,
3964/3964R procedure, open driver)

* Omission of additional user memory submodule when u-
sing the integrated transmission protocols: the parame-
ters are stored in the internal RAM or in the user memory
submodule of the CPU

» Use of introduced transmission protocols of the point-to-
point coupling of the CPU 928B

» Better adaptation of transmission protocols through exten-
ded parameterization facilities

* Onboard PG interface
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» Uniform parameterization interface for the point-to-point
coupling of the CP 544 and CPU 928B using the
COM PP parameterization software

» Information functions integrated in the COM PP to enable
fast startup of module:
error messages are output in plain text

» Complete parameterization and startup also possible via
the backplane bus without the COM PP when using the
data handling blocks.

1-4 C79000-B8576-C191-01
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The most important areas of application of the CP 544 are:

»  Coupling of SIMATIC S5 devices to one another and to o-
ther systems (e.g. SICOMP)

* Logging.
il HHHHEH HO CP 544 inthe
m;%t S5-115U/H
00 00 l s5-1350
EmmEs e S5-155U/H

S D I |
SIMATIC S5 Non-S5 Non-S5 ‘ . ‘
computers devices | Printers |
e.g. e.g. e.g. e.g.
\ programmable | | SICOMP, scanners | DR 210, |
‘ controller TELEPERM, . ‘ DR 211, |
SINUMERIK, : | DR 230, |
| non-Siemens || - | DR 231, |
\ computers, .
| PC | |
| Coupling | Logging |

Fig. 1-1 Possible coupling partners of the CP 544
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In order to use the CP 544, you must use a programmer

» to generate the STEP 5 program for the CPUs and
» to assign parameters to the CP 544 communications pro-
cessor.

The jobs to the CP 544 are programmed in the STEP 5
program in the CPU memory by calling data handling blocks.

You can generate the interface parameters for the
point-to-point linking to the CP 544 using the COM PP
parameterization software.

A point-to-point connection with an asynchronous, bit-serial
data transmission procedure is possible via each of the two
device interfaces. Three link types can be implemented
depending on the communication partner:

» Data transmission with RK 512 computer link

» Data transmission with 3964/3964R procedure
» Data transmission with open driver.

C79000-B8576-C191-01
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1.1 Which Components do you Require for the Point-to-point
Link with the CP 5447

You require the following components for a point-to-point link
with the CP 544 communications processor:

* The CP 544 module

* A programmer with connecting cable and adapter

 The COM PP parameterization software

» Data handling blocks of the respective programmable
controller

* Interface submodules

» Connecting cables for the coupling partners

» User memory submodules (operation without these is
also possible, see Section 1.1.6).

Refer to Chapter 11 for ordering information on components
not included in the delivery of the CP 544.

111 CP 544 Module

Design

C79000-B8576-C191-01

The electronics of the CP 544 communications processor is
located on a single-width PCB of double Eurocard format
which establishes the connection to the S5 bus via two
backplane connectors.

The CP 544 is delivered without an interface submodule and
without a user memory submodule. The openings on the
front panel for fitting the interface submodules and the user
memory submodules are closed by covers. Only remove
these covers if you insert a submodule. Otherwise you may
experience interference problems.
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The control on the front panel is a [0 mode selector with
three positions. Statuses are indicated by two module-specific
LEDs and four interface-specific LEDs ( O LED displays ).

You can insert a user memory submodule (EPROM or RAM card)
into the opening next to the LEDs.

There are three independent interfaces on the CP 544:

» A PG interface to which you can connect programmers

* Two device interfaces (Sl 1 and Sl 2) which you can e-
quip as required to use the interface for

— the RK 512 computer link,

— data transmission with the 3964/3964R procedures and

— data transmission with the open driver.

The PG interface is integrated in the CP 544. You require
one of the following interface submodules for the two device
interfaces:

e V.24 submodule (RS 232C)
e TTY submodule
e RS422-A/485 submodule.

You must not use the RS422-A/485 submodule when
operating the CP 544 without a fan subassembly.

C79000-B8576-C191-01
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Front panel
©
RUN Mode selector
@ TESEIHT—
STOP
[ ]
RUN L — User memory submodule
e T (memory card)
STOP
TXD 1
° LEDs
RXD 1 = /
TXD 2 L
[ ]
RXD 2
PG interface
—
<}
Interface Sl 1
///
o)
o}
Interface Sl 2
o

Fig. 1-2 Front panel of CP 544
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112

11.3

Function

Programmer

Connect the programmer to the PG interface of the CP 544
(see Section 2.7 for more details). If you have inserted a
923C coordinator module into the same subrack as the

CP 544, you can also connect the PG to the coordinator.

Load the COM PP parameterization software, with which you
assign the parameters to the two serial device interfaces of
the CP 544, into the programmer.

Generate your user program by calling the required data
handling blocks by means of the STEP 5 basic package on
the programmer, transfer your user program to the CPU, and
then test it.

COM PP Parameterization Software

The COM PP parameterization software is delivered with two
different floppy disk formats (3.5" and 5.25") for the PCP/M
operating system, and comprises:

* The command file SSPXCPPX.CMD (command file)
» The text file SSPDCPPX.DAT for German texts

* The text file SSPECPPX.DAT for English texts

* The text file SSPFCPPX.DAT for French texts.

By using the PCP/M emulator, you can also run the COM PP
software with the MS-DOS operating system.

Using COM PP you can:

* Assign parameters to the two serial device interfaces of
the CP 544

» Transmit parameter sets to the CP 544

» Call information functions on the CP 544.

C79000-B8576-C191-01
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1.1.4 Interface Submodules

The device interfaces Sl 1 and Sl 2 of the CP 544 can be
modified. You can establish a point-to-point link to different
communication partners using different interface submodules.
You can use the following interface submodules:

« RS422-A/485 submodule
e TTY submodule
V.24 submodule.

RS422-A/485 submodule You can use the O RS422-A/485 submodule in the
RS422-A mode for the following:

» Data transmission with the RK 512 computer link
» Data transmission with the 3964/3964R procedures
» Data transmission with the open driver.

In the links listed above, you can only use the RS422-A/485
submodule in full-duplex mode (with respect to hardware).

The electrical characteristics are based on the EIA standard
RS422-A (CCITT recommendation V.11). The following Fig.
shows how the interface is connected (transmit and receive

lines).
Device 1 Device 2
GND GND
TA) T(A)
T(B) T(B)
R(A) R(A)
R(B) R(B)
Shield Shield

Fig. 1-3 RS422/485 submodule: full-duplex mode

C79000-B8576-C191-01 1-11
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TTY submodule

Apart from the transmit and receive lines, the RS422-A/485
submodule has a number of control and status signals
complying with the CCITT recommendation X.24 and ISO
8481. These control and status signals are not required for
the links listed above, however, and need not be connected.
The RS422-A/485 is a differential voltage interface and
therefore has better noise immunity than a TTY or V.24
interface.

The following applies to the signals according to the EIA
standard RS422-A (V.11):

Logical 0 (ON) corresponds to: Va > Vg
Logical 1 (OFF) corresponds to: Va < V.

With the RS422-A/485 submodule, the interface signals are
electrically isolated from the power supply of the PLC.

Please note that you must not use the RS422-A/485
submodule in the CP 544 without a fan subassembly.

You can use the O TTY submodule for the following:
* RK 512 computer link
» Data transmission with the 3964/3964R procedures

» Data transmission with the open driver.

The TTY submodule is equipped with a transmitter and a
receiver for 20-mA current loop signals.

C79000-B8576-C191-01
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The following Fig. illustrates the typical connections of the
current loop signals:

\
\ Transmitter ‘ Receiver ‘
| . T
\ LA E— |
Aa< — —7@ |
\ | |
| ~ . s I
‘ Receiver | Transmitter
] R 3 \
fffff _ .

Direction of current
—
P

Fig. 1-4 TTY submodule: direction of loop current

The loop current can be supplied both by the TTY submodule
and by the communications partner. Only the end supplying
the current is non-floating.

If you use longer transmission lines, you should make sure
that the transmitter always supplies the current.

The TTY submodule supplies the current (20 mA) via
jumpers in the connector of the standard cable. The 24 V
required to generate the current is obtained from the power
supply of the PLC. With a correct current loop, 20 mA must
flow in the quiescent state (logical 1). A logical O is present if
the current is interrupted.

The following applies to the TTL signals:
Logical 0 is represented by: no current
Logical 1 is represented by: current (20 mA).

The TTY submodule corresponds to DIN 66258, Part 1.
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V.24 submodule

You can use the O V.24 submodule for the following:

* RK 512 computer link
» Data transmission with the 3964/3964R procedures
» Data transmission with the open driver.

The following Fig. illustrates how the V.24 interface is
connected (transmit and receive lines):

Device 1 Device 2
GND GND
TxD >< TxD
RxD RxD
Shield Shield

Fig. 1-5 V.24 interface

Apart from the transmit and receive lines, the V.24
submodule has a number of control and status signals
complying with the CCITT recommendation V.24/V.28. These
control signals are not required with the standard procedures
of the RK 512, 3964/3964R and open driver, however, and
are not used (exception: RTS/CTS with open driver).

The V.24 signals are differentiated as follows:

Logical 0O is represented by a voltage = +3 V
Logical 1 is represented by a voltage < -3 V.

C79000-B8576-C191-01
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1.15 Connecting Cables for the Coupling Partners

There are standard connecting cables to link the various
interface submodules to the partner.

Table 1.1 Connecting cables for the coupling partners
Interface RS422/485 TTY V.24
submodule submodule submodule submodule
Standard CP 524 CP 524/525 |CP 524/525
connecting CP 544 CP 544 CP 544
cable between CPU 9288 | CPU 928B
CP 544 and ...
DR 210/DR DR 210/DR
211 211
DR 230/DR DR 230/DR
231 231

No standard connecting cables are available for the link to
the 521SI and 523 CPs.

You can find more details on the connecting cables (e.g.
lengths) and the pin assignments of the sub-D plugs in the
interface submodule in the reference section, Chapter 10,
under the description of the three submodules.

1.1.6 User Memory Submodules

C79000-B8576-C191-01

You can use SIMATIC memory cards (full credit card format
only) with a capacity up to 256 x 210 bytes in the CP 544.

Two different types of memory submodules are available:

« EPROM submodules
« RAM submodules.

You do not usually require a RAM submodule for the CP 544
since this already contains an internal RAM whose 32 x 210
bytes provide sufficient space to accommodate the
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EPROM submodules

RAM submodules

parameters of the various protocols.

You can program EPROM submodules offline on the
SIMATIC S5 programmers 7xx using the STEP 5 basic
package (version 6 and later). The front of the PG contains a
special plug to which the submodule is connected. Refer to
the STEP 5 manual for a description of the EPROM
submodule programming. The submodule can be inserted
into the CP 544 once it has been programmed. The power
supply to the programmable controller must be switched off
in the process.

EPROM submodules are available for the CP 544 with the
following capacity:

. 256 x 2% bytes.

RAM submodules are programmed online in the CP 544. The
PG must be connected to the PG interface. A RAM
submodule is only required if the parameters require more
than 32 Kbytes of memory. This may be significant for later
configurations. Note that the user program stored in the RAM
submodule is lost if you pull the submodule out of the

CP 544 or pull the CP 544 out of the programmable
controller.

RAM submodules are available for the CP 544 with the
following capacity:

. 256 x 2% bytes.

A RAM submodule is only required if the parameters exceed
32 x 210 bytes.

C79000-B8576-C191-01
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Without user memory  You can also work without a user memory submodule. The

submodule

C79000-B8576-C191-01

parameters are then stored in the internal RAM (capacity

32 x 210 bytes) of the CP 544. Note that the data stored in
the internal RAM are lost when you remove the module. If
you wish to prevent this, you can also store the parameters
for the static parameter set and the dynamic parameter sets
in a DB/DX on the user memory submodule of the CPU. You
must then ensure that the parameters are transferred to the
CP 544 during the startup using a special job.

You can find more details in the description of the data
handling blocks in Section 6.3.8.
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2 How do you Fit the Hardware Components?
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This chapter describes how you fit and start the hardware
components for your point-to-point coupling.

The following table summarizes the steps you must take:

Table 2.1 Fitting of hardware components step-by-step

1. |Make the required switch settings on the CP 544 and check
the jumper settings.

2. |Check the jumper setting on the interface submodule and fit
the submodule into the CP 544.

3. |Insert a programmed EPROM or RAM submodule into the CP
544 slot if required.

4. | Switch off the power supply to your PLC.

5. |Insert the CP 544 into a provided slot of your PLC.

6. |Establish the connection between the partner device and the
CP 544.

7. |Check the setting of the mode selector switch on the CP 544.
The switch must be in the RUN position to enable
transmission to the partner.

8. |Make the required settings on the partner.

9. |Switch on the power supply to your PLC.
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2.1

Which Settings must you Make on the CP 5447?

The data transfer between the CPU and the CP 544 takes
place via the page area of the dual-port RAM. A base page
number must be assigned to each CP if several CPs are
fitted in one PLC so that the CPU can specifically address
the individual CPs. Starting with the base interface humber,
the further page numbers are assigned automatically

depending on the number of pages per CP.

The following Fig. illustrates the distribution of the page
numbers in the case of three CPs with different numbers of

pages.

CP1|CP2

CP3

Page number 0| 8

16

Number of pages 4 4
per device interface

Fig. 2-1 Page numbers

CP1

CpP2

CP3

Page number 0

Page number 7

Page number 8

Page number 15

Page number 16

Page number 19

C79000-B8576-C191-01
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You must therefore make or check the [ switch settings
and jumper settings described below before you fit a CP 544

into your programmable controller:

* Set page frame number (interface number) (S2)

» Set number of pages (S5)
* Set coordination flag area (S4)
*  Check jumper settings.

The following Fig. shows the positions of the switches on the

PN

module.

EHEEEREEEE (OO
76543210 76543210
S2| Page number IPC flag
No.
pages‘ Mode ‘
S5|1 0/3 2 1 0]
W ooy ooy

N

Fig. 2-2 Positions of switches on the module, and delivered state

C79000-B8576-C191-01
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Switch position

Setting the
page number

The following illustration shows the side view of the switches
and explains the meanings of the switch positions.

[ ] switch positioned
upwards means 1
Switch positioned
downwards means O

To enable the CPU to address the CP, you must enter a
page number (interface number, parameter SSNR) when
assigning parameters to the data handling blocks. The page
number must be present in the area which you have set on
the CP.

Up to four pages are available for each of the two device
interfaces of the CP 544. To ensure that only the desired
page is addressed during data transfer, each page is
assigned its own number.

The even page numbers address device interface 1, the odd
page numbers address device interface 2.

Page number

Page number

Page number

Page number

Si1 SI2

Page number

Page number

Page number

N[OOI NP |O

Page number

Fig. 2-3 Assignment of page numbers to device interfaces

C79000-B8576-C191-01
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Setting the number
of pages
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You need only set the lowest page number in each case, the
following numbers result from the number of pages. To set
the number, position the associated switch in assembly S2
upwards. When delivered, all switches are pressed
downwards.

The following example shows the setting of page number 16.
27 20 2524 2% 2221 2° Sjgnificance

S2 76543210| Position
Page number

Page number 16 results from the equation

5 3 0

16=0x27+0x26+0x2 +1x24+0x2 +Ox22+0x21+0x2
Set the number of pages using the first two switches of

assembly Sb.

When delivered, the switch for the number of pages with
position 1 is pressed, and the switch with position 0 is in the
upwards position, i.e. one page per device interface is set.
The other switches of assembly S5 are positioned upwards
and must not be changed since the module would otherwise
respond in an undefined manner.

No. ‘ Mode ‘
S5 pages
103210 Position
JEEEIEENEE)

1, 2 or 4 pages are possible per device interface.

Number of pages | Switch in position 1 Switch in position 0
per device interface

1 page Down Down or up
2 pages Up Down
4 pages Up Up

Four pages are set per interface if both switches are
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positioned upwards. This would result in the following
distribution of page numbers, for example:

Page number 16, 18, 20, 22 Device interface Sl 1

Page number 17, 19, 21, 23 Device interface Sl 2

Note that the switches in assembly S2 with a lower
significance may be unimportant depending on the number of
pages you have set per device interface.

Set on S5 Switch insignificant on S2
1 page per device interface Position 0

2 pages per device interface Positions 1 and O

4 pages per device interface Positions 2, 1 and O
Example:

4 pages are set per device interface.

No.
S5 p;)ges‘ Mode |
103210 Position

LTI L
Switch assembly S2 is as follows:

27 26 2524292221 0 Significance
[1m ]
s2 |76543 ‘2 1 0| Position

Page numper
[
The switches at positions 2, 1 and 0 with significances 22 21
and 2° are unimportant. Only the page numbers 0, 8, 16, 24,
32, 40 ... can be set.

C79000-B8576-C191-01
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Setting the
coordination flag area
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Page number 24 is set in this example. The assignment of all
8 page numbers to the two device interfaces is thus as
follows:

Page number 24, 26, 28, 30 Device interface SI 1

Page number 25, 27, 29, 31 Device interface Sl 2

You can enable or disable the data transfer between the
CPU and CP 544 using coordination flags (interprocessor
communication flags). This is necessary to protect areas on
the partner which are occupied by transmitted data from
being overwritten by new data. You must identify the
coordination flags as output flag bytes. They are stored in a
memory area of 256 bytes which can be addressed by all
modules (coordination flag/communication flag area).

If several CP 544s or several CPUs are used in the
programmable controller, the coordination flag area must be
divided between the various communications processors and
the various CPUs.

Also note that you must disable the used coordination flag
areas on an applied coordinator.

The coordination flag area is divided into 8 fields with

32 bytes each. You can disable one or more of these fields
on the CP 544 using switch S4 by setting the associated
switch upwards.

When delivered, all switches are positioned upwards, i.e. all
coordination flags are disabled.
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Switch upwards

OO mrrn

76543210

Communication flags

@ @ ' = disabled
m Switch downwards
= enabled
Communication flag bytes Address
224 - 255 F2EO - F2FF
192 - 223 F2CO0 - F2DF
160 - 191 F2A0 - F2BF
128 - 159 F280 - F29F
96 - 127 F260 - F27F
64 - 95 F240 - F25F
32- 63 F220 - F23F
0-31 F200 - F21F

You must additionally enter the corresponding coordination

flag bytes in the DB1 of the CPUs! They can then be
addressed in the STEP 5 program.

sS4

Example of the distribution of the coordination flags between

two CP 544s, two CPUs and a coordinator in the S5-135U.

Coordinator 1st CPU 2nd CPU 1st CP 544 2nd CP 544

DB1 DB1 Coordination

Output Output flag bytes

coordination coordination 0to 31

flag bytes flag bytes .

8,12, 70 32, 35, 61 Coordination
flag bytes
32 to 63

Coordination
flag bytes
96 to 255

Coordination
flag bytes
64 to 95

C79000-B8576-C191-01
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Switch assembly S3
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The first CPU is to coordinate the data transfer with the first
CP 544 via the bits of the coordination flag bytes 8, 12 and 70.

» Therefore enable the coordination flag areas 0 to 31 and
64 to 95 on the first CP 544 (you can only enable or
disable areas of 32 consecutive coordination flag bytes)
and

» Enter bytes 8 and 12 as output communication flag bytes
in the DB1 of the first CPU.

The second CPU is to coordinate the data transfer with the
second CP 544 via the bits of the coordination flag bytes 32,
35 and 61.

» Enable the coordination flag area 32 to 63 on the second
CP 544 and

» Enter bytes 32, 35 and 61 as output coordination flag
bytes in the DB1 of the second CPU.

Since the coordination flag area only exists once in each
PLC, it is now only possible to use the coordination flags 96
to 255 for other purposes.

Switch assembly S3 is reserved for further applications. All
switches must be positioned upwards when delivered.
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Checking the jumper  The jumpers are set on the CP 544 when delivered such that
settings it can be used immediately without modifications.

Use the following Fig. to check the jumper settings on your
CP 544.

X14
X9 21
12(0 o1
@99
o o7
o 05
e 3
2|0 0|1 X16
2 10
X17 [eje)e)
_ I
123 o )
13579
Si1
SI2 X15
3
2
1

() Jumper inserted

Fig. 2-4 Jumper settings on the CP 544 when delivered

C79000-B8576-C191-01
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2.2 What are the Jumper Settings on the Interface Submodule?

2.3

Installation

C79000-B8576-C191-01

The jumpers are set on the interface submodules when
delivered such that the submodules can be used immediately
without modifications.

The reference section of this manual describes the jumper
settings for the various submodules (0 RS422-A/485
submodule, O TTY submodule, O V.24 submodule ).

How are the Interface Submodules Installed?

You must install an 0 interface submodule in the CP 544
outside the central controller.

Proceed as follows:

* Check the jumper settings on your interface submodule
(see reference section)

»  Switch off the power supply to your PLC

* Remove the CP 544

» Loosen the two screws which secure the receptacle
cover on the CP 544, and remove the cover

* Insert the interface submodule through the front panel
into the plug connection (components in same direction
as CP 544)

»  Secure the submodule using the two screws with which
the cover was secured

* Insert the CP 544 into the central controller

*  Switch the power supply to your PLC back on.
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Removal

Note

For interference reasons it is absolutely essential to firmly
tighten the two screws with which the interface submodule
is secured. Only then can the EMC values (electromagnetic
compatibility) be observed.

Proceed as follows to remove the interface submodule:

*  Switch off the power supply to your PLC

 Remove the CP 544 from the central controller

» Loosen the two securing screws of the submodule and
pull the submodule out of the receptacle.

2.4 How do you Insert a SIMATIC Memory Card?

Insertion and removal

You can insert a SIMATIC memory card with a full credit
card format (EPROM or RAM submodule) into the CP 544
module from the front.

The parameters for your CP 544 user program are stored on
the submodule.

Parameterization of the standard communication processes
which are stored in the EPROM of the CP 544 is also
possible without the memory card. The parameters are
stored in the internal RAM in this case and are lost when the
module is removed.

The memory card must only be inserted and removed with
the power supply switched off.
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25 How is the CP 544 Installed?

Installation

C79000-B8576-C191-01

The CP 544 must not be inserted or removed under power!

»  Switch off the power supply to your PLC

* Insert the CP 544 into the PLC subrack. Observe the
permissible slots for the various programmable
controllers (see below)

» Ensure that you do not tilt the module and that the
contact springs of the guides in the subrack are not bent

* Lock the CP 544 in the subrack

»  Switch the power supply to your PLC back on again

» Check the position of the mode selector on the CP 544.
The switch must be in the RUN position to enable the
transmission to the partner.
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The CP 544 can be inserted into the following slots of the
various programmable controllers:

Table 2.2 Permissible slots for the CP 544

Subrack/device #Iot No. for CP 544

S5-115U/H

CR 700-2Y 0,1,2,3,4,5

ER 701-3V2 0,1,2,3, 4,56

CR 700-3 Oa, Ob, 1a, 1b, 2a, 2b, 3,4, 5

S5-135U

CC 135U 11, 19, 27, 35, 43, 51, 59, 67 (75, 83, 91, 99,
107, 115, 123, 131)3)

S5-155U

CC 155U 19, 35, 43, 51, 59, 75, 83, 91, 99, 107, 115,
123, 131, (139, 147)%

S5-155H

CC 155U 35, 43, 51, 59, 67, 75, 83, 91, 99, 107, 115,
123, (139, 147)¥

EU 185U 19, 27, 35, 43, 51, 59, 67, 75, 83, 91, 99,
107, 115, 123, 131, 139

l)Adapter casing required. One module per adapter casing.
2)Not with interface module 311.

®)Not for CC 135-3UA..

4)Only possible following modification to jumpers on wiring
backplane.

Removal Proceed as follows to remove the CP 544:

* Set the mode selector on the CP 544 to STOP
»  Switch off the power supply to your PLC
* Remove the CP 544 from the central controller.
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2.6 How are the Coupling Partners Connected?
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The connection line between the CP 544 and the partner
must have a shield grounded at both ends and metal plugs.
Standard connecting cables satisfy these requirements.

The following standard connecting cables are available:

Table 2.3 Standard connecting cables
CP 544 Submodule Connection in CP 544:
connected to in CP 544 power supply with

transmitter, receiver

CP 544 TTY submodule
CP 524, CP 525 |TTY submodule
CP 544 V.24 submodule
CP 524 V.24 submodule

DR 210/DR 211 |TTY submodule
DR 230/DR 231

DR 210/DR 211 |V.24 submodule
DR 230/DR 231

CP 544
CP 524

Active, passive

Active, passive

Active, passive

RS422-A/485 submodule
RS422-A/485 submodule

You can obtain the order nos. from the ordering information
in Chapter 11. No standard connecting cables are available
for the connections to the CPs 521SI and 523.

You can find more details on the connecting cables (e.g.
permissible lengths) in the reference section, Chapter 10,
under the description of the three submodules.

Connect the shield at both ends with a large-area contact to
the housing of the metal plug. In addition, the cable shield
must always be connected to a shielding rail with a
large-area contact.
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An equipotential bonding conductor must be provided if there
are large differences in ground potential between the CP 544
and the partner. Signal cables and power cables up to 1 kV
must be spaced at least 10 cm apart. The spacing must be
increased proportionally in the case of higher voltages.

You can find further information on installation in the
reference section under the term O installation guidelines
If you do not wish to use the standard connecting cables,
please refer to the pin assignments of the interface

submodules in the reference section.

Refer to the respective manual on how to fit your partner
device and to start it up.
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2.7 How is a PG Connected?

PG connection on
CP 544

PG connection on
coordinator

C79000-B8576-C191-01

The connection line between the CP 544 and the
programmer must have a shield grounded at both ends and
metal plugs. The cable shield must be connected at both
ends to the plug housing and the shielding rail with a
large-area contact.

Since the PG interface on the front panel of the CP 544 is
provided with a screw lock, an adapter cable for the
connection to the PG has been provided for the CP 544 (see
ordering information for order no.).

If you have inserted a coordinator module 923C in your
programmable controller, you can also connect the PG to the
coordinator.
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2.8 How can you Determine Whether you have Correctly
Fitted all Hardware Components?
Using the following checklist you can check whether you
have installed all hardware components of the CP 544
correctly.

Table 2.4 Checklist for installation of hardware components

1. |is the correct page number (interface number) set on
the CP 544?

2. ||s the number of pages set correctly on the CP 544?

3. |Is the coordination flag area set correctly on the CP 5447

4. | Do the jumper settings on the CP 544 agree with the
delivery state?

S. | Do the jumper settings on the interface submodule
agree with the delivery state?

6. |Is the interface submodule inserted correctly into the
connector?

7. |1s the interface submodule screwed tightly to the front
panel?

8. |If you are using a user memory submodule: is a
permissible user memory submodule inserted?

9. |Is the CP 544 inserted into a slot permissible for your
programmable controller?

10. /is the CP 544 correctly inserted and locked in the subrack?

11. 1s your programmer correctly connected on the CP 5447

12. |5 the cable between the coupling partners an approved
cable and correctly fitted?

2-20 C79000-B8576-C191-01
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2.9 How does the CP 544 Respond Following Power-up?

Switching on of Once you have switched on the power supply to your
power supply programmable controller,

the STOP LED (O LED displays ) lights up on the front
panel of the CP 544,

the operating system carries out a self-test,

the STOP LED goes out after approx. 10 seconds and
the RUN LED lights up if no errors have been detected
and if the parameters for the device interfaces are com-
plete and

the TXD LEDs flash until the CP 544 receives the
SYNCHRON jobs from the CPU.

Synchronization of You must insert the SYNCHRON data handling block into the

CPU and CP 544 restart organization blocks of the CPU for each page frame
you use. This block synchronizes the CPU and CP 544 and
defines the maximum frame size for data transfer between
the CPU and CP 544 (see Section 6.3.1, SYNCHRON).

Once the SYNCHRON job has been executed without errors,
the CP 544 is ready to process jobs from the CPU (SEND,
FETCH, RECEIVE etc) and from the partner.
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2.10

2.101

RUN

TEST

STOP

How does the CP 544 Respond During Operation?

Once you have switched on the power supply, you can

» set the operating mode of the CP 544 using the mode
selector and

* recognize the module status on the LED displays.

Mode Selector

The control element on the front panel of the CP 544 is a
O mode selector switch  with the three positions
RUN/TEST/STOP.

If the mode selector is set to RUN (and if a SYNCHRON job
has been executed without errors), the CP 544 processes
jobs coming from the CPU and the partner.

The TEST position does not currently have a special
meaning. The CP 544 responds as in the switch position
RUN.

If the mode selector is set to STOP, the transfer of useful
data on the transmission link between the CPU and CP is
interrupted.

Jobs arriving from the CPU are rejected with an error
message (see also Chapter 8). Jobs from the partner are no
longer routed on to the CPU.

The data of the partner job are lost if you are working with
the 3964/3964R procedure or with the open driver. If you
wish to prevent this, you must either use the RK 512
computer link or make a provision for protection of the useful
data yourself.
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2.10.2 LED Displays

The LED displays provide you with information on the
CP 544. The following must be differentiated:

*  The module-specific displays RUN and STOP
* The interface-specific displays TXD and RXD.

Module-specific The status of the complete CP is indicated on the
displays module-specific displays RUN and STOP.

Table 2.5 LED displays (module-specific)

LED LED Meaning
RUN STOP
On Off - CPis in RUN status
(green) - The CP can process jobs arriving from
the CPU and the partner
Slow Off - CPis in TEST status
flashing - The CP can process jobs arriving from
the CPU and the partner
Off On (red) |- CPisin STOP status
- Module is in operation, but data transfer
to the CPU via the S5 interface is no
longer taking place
Off Slow - CPis in "Error" status
flashing |- An error has occurred which no longer
enables reliable processing. This status
can only be left by switching off the power.
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Green interface-speci-
fic displays

Red interface-specific
displays

The interface-specific displays TXD and RXD (green) indicate
who has triggered the job (TXD) and who receives the job
(RXD).

The TXD LED lights up when a job is transferred to the
protocol software (RK 512, 3964/3964R procedures or open
driver).

The TXD LED is switched off as soon as the protocol
software has terminated the transmission procedure with a
positive or negative result.

The RXD LED is switched on when a job has been received
by the CP.

The RXD LED is switched off as soon as the job has been
transferred to the CPU.

The LEDs do not indicate the activity on the line. For
example, the TXD LED is switched on in the case of protocol
errors, but no data are transmitted via the link. Furthermore,
the LEDs do not necessarily provide information on the data
transmission direction. For example, the TXD LED is
switched on on the CP which triggered the job in the case of
a FETCH job with the RK 512 computer link, but the data are
transmitted in the opposite direction.

The interface-specific displays TXD1 and TXD2 (red) indicate
the status of the device interface.

The displays and their meanings are listed in the following
table.
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Table 2.6 LED displays (module-specific)

TXD 1, TXD 2

On (red), Interface submodule inserted but no interface

permanently parameters present

On (red), Incorrect/incomplete parameter or incorrect

fast flashing interface submodule inserted

On (red), Parameter correct but synchronization has

slow flashing not yet taken place via backplane bus

On (green) Job has been triggered

Off Interface is in operation, active and passive
jobs can be executed, or no interface
submodule inserted

RXD 1, RXD 2

On (green) Job has been received
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2.10.3 Status Transitions

Each change in CP status has an effect on the data
transmission. The most important transitions are described in

this section.
Module-specific These are status transitions which have an effect on the
status transitions complete module. They can be triggered by:

« The mode selector

*  Switching off the power supply

IF...

THEN...

the mode selector is
switched from RUN or
TEST to STOP

the currently processed job (job from
CPU or from partner) will be
processed completely (with
continuation frames and timeout
monitoring).

the job queue will be deleted.

further jobs from the CPU will be
rejected, jobs from the partner will no
longer be routed on to the CPU.

the module will enter the STOP status.

the module changes from
RUN, TEST or STOP to
the ERROR status

all jobs will be aborted immediately.
the STOP LED will flash.

the power supply fails
during operation

the data stored in the internal RAM
and in the user memory are buffered,
i.e. the protocol parameters and the
job list will be retained.

the data transmission will be aborted
and must be restarted by the user.
The jobs stored on the CP in the
gueue will be lost.
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Interface-specific These are status transitions which have an effect on the
status transitions individual device interface. They can be triggered by:

»  Operator inputs via COM PP
e Calling of special jobs (data handling blocks) in the

STEP 5 program.

IF...

THEN...

the device interface is
switched to passive by the
STOP job (data handling
block job)

the currently processed job (job from
CPU or from partner) will be
processed completely (with
continuation fields and timeout
monitoring).

the job queue will be deleted.

further jobs from the CPU will be
rejected, jobs from the partner will no
longer be processed.

the device interface is
synchronized in the cycle
by a SYNCHRON job
(data handling block job)

the currently processed job from the
CPU or the partner is aborted.

the job queue will be deleted.

further jobs from the CPU will be
rejected, jobs from the partner will no
longer be processed.

jobs can be handled again via the
device interface provided the
synchronization was carried out
successfully.

Note:

A SYNCHRON job should be avoided in the cycle since secondary
faults may always occur in this case. If it is impossible to avoid the
SYNCHRON in the cycle, all current jobs should first be terminated

on the CPU.
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IF...

THEN...

the device interface is
reparameterized using the
special job "Parameterize
device interface"

the parameterization job will be added
to the queue. All previously added jobs
are also processed.

the job queue will be deleted as soon
as the parameterization job has been
processed.

further jobs are rejected by the CPU,
jobs from the partner will no longer be
processed.

the device interface will be switched to
passive and the parameterization
carried out.

the device interface can be restarted
following successful parameterization.

the device interface is
reparameterized using
COM PP

the currently processed job (job from
CPU or from partner) will be
processed completely (with
continuation fields and timeout
monitoring).

the job queue will be deleted.

further jobs from the CPU will be
rejected, jobs from the partner will no
longer be processed.

the device interface will be switched to
passive and the parameterization
carried out.

the device interface can be restarted
following successful parameterization.
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3 How do you Transmit Data with the RK 512
Computer Link?

Chapter 3 describes the functions of the RK 512 computer
link and acquaints you with the generation of the STEP 5
program and the parameter sets for the CP 544.

3.1 Introduction

Interface submodules

Transmission speed

C79000-B8576-C191-01

Using the RK 512 computer link, data can be exchanged
between two communications partners connected via a
point-to-point link.

Various interface submodules are available for the RK 512
computer link:

* V.24 submodule
e TTY submodule
* RS422-A/A85 submodule (only in the RS422-A mode).

Set the transmission speed for the data exchange as suitable
for the communications partner. The following transmission
speeds are permissible:

e 300 bps to 76800 bps with the RS422-A/485 submodule
» 300 bps to 19200 bps with the V.24 submodule
» 300 bps to 9600 bps with the TTY submodule.

The total baud rate of 76800 bps must not be exceeded,
however.
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Transmission reliability The SIMATIC S5 RK 512 computer link ensures the highest
possible transmission reliability since the RK 512 protocol
includes several layers of the ISO/OSI layer model (ISO IS 7498).

The physical layer (layer 1):

This layer stipulates the physical transmission of the data
bytes (physical characteristics of the connection,
transmission speed, ...)

The data link layer (layer 2):

The data bytes are transmitted using the 3964 or 3964R
transmission procedure. This adds start and end
characters to the data bytes and initiates repetitions if
errors occur.

The network layer (layer 3):

This does not exist in the RK 512 since it is a pure
point-to-point link.

The transport layer (layer 4):

The RK 512 replies to every correctly received command
message with a reply message. This allows the sender to
check that its data have arrived completely at the partner
or whether the requested data are available at the
partner.
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Coupling partners

SIMATIC S5
CP 544 S5-135U
SIMATIC S5 CP 525 (without

S5-115U/H | CP 544 CP 524 S processor)
CPU 928B |S5-155U
CP 544 S5-115U/H
CP 525 S5-155H
S5-155U/H CP 524

CP 525 S5-150U
CP 524

Non-SIMATIC computer

Fig. 3-1 Possible coupling partners with RK 512 data transmission

The RK 512 computer link implements the direct data
exchange between the CP 544 in an S5-115U/H, S5-135U
(without S processor), S5-155U/H and:
* another CP 544
in the S5-115U/H, S5-135U (without S processor) and
S5-155U/H programmable controllers
« aCPU928B
in the S5-135U and S5-155U programmable controllers
» aCP525o0rCP 524
in the S5-115U/H, S5-135U, S5-150U and S5-155U/H
programmable controllers
* anon-SIMATIC computer capable of handling the
RK 512 (e.g. SICOMP M, SICOMP R).
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Transmitted data You can transmit the following data stored in a PLC using
the RK 512 computer link:

» Data blocks, extended data blocks

* Flag bytes

e Input/output bytes
* |/O bytes

e Timers

« Counters
e System data
» Absolute addresses.

Transmission direction 'You can implement the following jobs with the SIMATIC S5
RK 512 standard computer link:

* Send data (SEND job):
The PLC 1 sends data to the PLC 2 via the CP 544 in
the PLC 1 and the CP 544 in the PLC 2

* Fetch data (FETCH job):
The PLC 1 fetches data from the PLC 2 via the CP 544
in the PLC 1 and the CP 544 in the PLC 2

* Receive data (RECEIVE-ALL job):
The PLC 1 receives data from the PLC 2 via the CP 544
in the PLC 1 and the CP 544 in the PLC 2

* Prepare data to be fetched (SEND-ALL job):

The PLC 1 prepares data for the PLC 2 via the CP 544
in the PLC 1 and the CP 544 in the PLC 2.
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3.2 Data Exchange Sequence

The following Fig. shows the data exchange sequence
between two programmable controllers, each of which is
fitted with a CP 544.

PLC 1 I PLC 2 |

CPU CP 544 CP 544 CPU

Data Data
handling handling
blocks blocks

Dynamic Dynamic
parameter parameter
set set

Fig. 3-2 Data exchange between two programmable controllers
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Data handling blocks

RK 512 computer link

The data handling blocks in the STEP 5 program of the CPU
are used:

» to trigger and execute data exchange,
» to receive the transmitted data.

The RK 512 computer link in the CP 544 modules of the 2 PLCs

» is provided with the parameters for the coupling partner
via the dynamic parameter set,
» passes the data on to the CP in the other PLC.

The data exchange sequence described means that you
have two important tasks:

* You must generate your STEP 5 program with the calls
of the data handling blocks for the two CPUs

* You must assign parameters to the RK 512 computer link
in the CP 544,
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3.3 Program Elements for RK 512

The programming of the RK 512 computer link is based on
only a few fundamental points - the STEP 5 program with the
calls of the data handling blocks and the static and dynamic
parameter sets on the CP.

33.1 STEP 5 Program with Data Handling Blocks

Incorporate the data handling blocks described below into
your STEP 5 program to enable data transmission with the
RK 512 computer link according to the particular task.

Once you have read this description, you will be able to
generate a concept for the STEP 5 program for your
particular task.

You can find a detailed description of the individual data
handling blocks in Chapter 6.

3.3.1.1 SYNCHRON

Synchronizing CPU
and CP

C79000-B8576-C191-01

The data handling block SYNCHRON synchronizes the
interface between the CPU and CP.

SYNCHRON must be called in the restart organization blocks
of the CPU for every page frame used by you in the two
device interfaces of the CP.
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3.3.1.2 SEND

Send data The data handling block SEND transmits data from the CPU
to the CP 544. The job is triggered by the SEND-DIRECT. In
order to transmit data, a SEND-ALL job must be additionally
programmed in the user program and called cyclically. The
matching partner job RECEIVE-ALL must be programmed in
the STEP 5 program of the partner CPU to enable the data
to be received by it.

| PLC 1 || FLc 2 |

CPU CP 544 CP 544 CPU

SEND-
DIRECT n

RECEIVE-
ALL

Data

Data Dynamic ata
source parameter destination
set

n = job number
Fig. 3-3 SEND job
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Parameterize device
interface

Execute
PSEUDO-WRITE
function

Start device interface

Set date and time
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When transmitting data with the CP 544, the SEND-DIRECT
data handling block is used for the following special jobs:

You can use this special job to assign parameters to the two
device interfaces of the CP 544 without the COM PP
parameterization software in that you store the parameters in
a data block.

You can use this special job to transmit data. All parameters
on the source and destination are stored in a DB/DX. The
special job enables you

* to modify the source and/or destination data of a job
during execution of the program,
» to program this job without COM PP.

You can use this special job to start a device interface from
the STEP 5 program.

You can use this special job to set the clock on the CP 544
from the CPU and to define whether the CP is to be the time
master or slave.
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3.3.1.3 FETCH

Fetch data The data handling block FETCH only triggers the data
transmission, the data are transmitted with the data handling
block RECEIVE-ALL (must be additionally programmed in the
STEP 5 program and called cyclically). The matching partner
job SEND-ALL must be programmed in the STEP 5 program
of the partner CPU to enable the data to be sent by it.

| PLC 1 I PLC 2 |

FETCH-
DIRECT n

AmMOO—210H

RK 512
computer
link

RECEIVE-
ALL

Data Dynamic Data
destination parameter source
set

Fig. 3-4  FETCH job
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Execute
PSEUDO-READ
function

3.3.1.4 RECEIVE

Receive data

Read parameters of a
device interface

Read error message
area of SYSTAT

Read status
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When transmitting data with the CP 544, the
FETCH-DIRECT data handling block is used for the following
special jobs:

You can use this special job to fetch data. All parameters on
the source and destination are stored in a DB/DX. The
special job enables you

» to modify the source and/or destination data of a job du-
ring execution of the program,
» to program this job without COM PP.

The data handling block RECEIVE transmits data from the
CP to the CPU.

The data handling block RECEIVE-DIRECT is only used for the
following special jobs in the data transmission with the CP 544

You can use this special job to scan the parameters of a
device interface independent of the COM PP parameterization
software. The parameters are written into a defined data
block.

You can use this special job to read up to 3 error messages
of the SYSTAT specific to the interface.

You can use this special job to scan the status of the CP 544
and the addressed device interface.
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Read hardware
parameters

Read complete
SYSTAT status area

Read SYSID
identification area

Read date and time

3.3.1.5 CONTROL

Check job status

You can use this special job to scan the hardware
parameters which you have set using switches on the
module (page frame number, number of pages, released
coordination flag area) without having to remove the module.

You can use this special job to read the complete SYSTAT, i.e.
the error messages of both device interfaces of the CP 544.

You can use this special job to read data on the module, the
memory submodule, the interface assignments and the
output statuses of the loaded software from the SYSID.

You can use this special job to read the time on the CP 544
using the CPU.

The data handling block CONTROL copies a job status into
the defined status word. The job status provides information
on the processing state of the job.
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3.3.1.6 Coordination Flags

RK 512 computer link
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You can use the coordination flags to inhibit or release the
transfer of data between the CPU and CP 544.

The coordination flags must be released using switches on
the CP 544 module (see Section 2.1). The coordination flags
must be defined in the PLC as output communication flags in
the DB 1.

Byte and bit numbers of the coordination flag are defined in
the dynamic parameter set and transmitted to the partner in
the SEND or FETCH message. If the partner CP receives a
message with the byte and bit numbers of the coordination
flag, it checks whether the coordination flag with this number
is already set. If this is the case, it rejects the data exchange
with the active CP and sends a reply message with an error
number to the partner. This prevents data which have not yet
been processed from being overwritten or read.

You can program the STEP 5 program in the CPU of the
active CP 544 such that the received error number is
evaluated and that the SEND or FETCH message is
transmitted again at a later point in time.
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Coordination flags
with a SEND job

Coordination flag with
a FETCH job

The coordination flag is defined in the SEND job. The byte
and bit numbers of this flag are transmitted together with the
data to the partner.

The byte number of the coordination flag appears in the
status word of RECEIVE-ALL in the destination PLC in the
last transmission cycle. Using this byte nhumber you can
recognize the job from which the data have arrived
completely in the destination CPU. You can inhibit the
repeated acceptance of this job if you set the coordination
flag associated with the job in the STEP 5 program. A
corresponding message is output on the COM PP, and the
partner informed by means of a reply message. You can
reset the coordination flag by the STEP 5 program as soon
as the data have been saved from the destination area or
processed further; the job is then accepted again.

A coordination flag is defined in the FETCH job of the

CP 544. The byte and bit numbers of this flag are transferred
to the partner in the request message. The byte number of
the coordination flag appears in the status word of
SEND-ALL in the last transmission cycle in the PLC in which
the data source is present. Using this byte number you can
recognize the job from which the data have been requested
completely. You can prevent reading of the source data area
of this job if you set the coordination flag associated with the
job in the STEP 5 program. A corresponding message is
output on the COM PP, and the partner informed by means
of a reply message. You can reset the coordination flag as
soon as the data are available in the source area; data are
then transmitted again following request messages of the job.
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Note that only the byte number of the coordination flag
appears in the status word of SEND-ALL or RECEIVE-ALL,
and not the bit number as well. You must therefore ensure
that there is an unequivocal assignment between the byte
number and coordination flag if you wish to evaluate the
information of the status word in the program.

You can use every flag apart from flag 222 (DE hexadecimal)
as a coordination flag, but only byte numbers from 1 to 223

can be indicated in the status word. Flag 222 is reserved to
indicate the complete transmission of a job if no coordination 3

flags are transmitted.
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3.3.2 Assignment of Parameters to RK 512 Computer Link in CP 544

Static parameter set

Dynamic
parameter set

The COM PP parameterization software (see Chapter 7)
supports you when assigning parameters to the RK 512
computer link in the CP 544. If you do not have this software
package, you must assigh parameters to the RK 512 computer
link in the CP 544 by means of the special job
SEND-DIRECT 189 (see Section 6.3.8).

You generate a static parameter set and a dynamic
parameter set.

In the static parameter set, you specify the parameters for
the physical layer and the data link layer of the RK 512
computer link.

In the dynamic parameter set, you enter the job parameters
associated with the partner.

Once you have read this section, you will be able to produce
a concept for the parameter sets of the RK 512 computer link
for your special requirements.

The following pages provide you with a summary of possible
parameter settings.

3.3.2.1 Static Parameter Set

The static parameter set contains the parameters of the RK 512
computer link.

The following table shows you which values you can enter
for the static parameter set.
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Table 3.1 Static parameter set (RK 512)
Parameter Input
Mode 1 RK 512 with 3964 procedure with default values
Mode 2 RK 512 with 3964R procedure with default values
Mode 3 RK 512 with 3964 procedure and selectable values
Mode 4 RK 512 with 3964R procedure and selectable values
Baud ratel) 300 bps
600 bps
1200 bps
2400 bps
4800 bps
9600 bps
19200 bps?
38400 bps
76800 bps ¥
Parity No
Odd
Even
Bits per 8 bits per character
character
Stop bits 1 stop bit
2 stop bits
Priority Low
High
Character Monitoring time 0.01 s to 655.35 s
delay time (steps: 10 ms)
Acknowledgement |Monitoring time 0.01 s to 655.35 s
delay time (steps: 10 ms)
Number of Number (range of values 1 to 255)
connection attempts
Number of Number (range of values 1 to 255)
repetitions

The total baud rate of 76800 bps must not be exceeded
2)Only with V.24 submodule and RS422-A/485 submodule
3)Only with RS422-A/485 submodule
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Mode

Baud rate

Parity

Bits per character

Stop bits

Priority

The default values for mode 1 and mode 2 are:

Mode 1 Mode 2
Character delay time 220 ms 220 ms
Acknowledgement delay time 550 ms 2000 ms
Number of connection attempts 6 6
Number of repetitions 6 6

Meaning of parameters

Version of the two possible transmission procedures, 3964 or
3964R, either with default values or with selectable values.

Data transmission speed in bps.

The parity is even or odd depending on the value. This
sequence of information bits is extended by one bit, the
parity bit, which supplements the value of all bits to an
agreed status by means of its added value (0 or 1). The
parity bit is set to 1 if "No" is set, but not evaluated by the
receiver/transmitter.

Number of data bits used to form a character.

Duration of stop bits relative to the time required to transmit
an information bit. The stop bits follow each character
transmitted in a start/stop transmission.

A partner has high priority if its transmission request has
priority over the transmission request of the partner. A
partner has low priority if its transmission request must be
deferred with respect to the transmission request of the
partner. You must assign different priorities to the two
coupling partners when using the computer link, i.e. one PLC
is assigned a high priority, the other a low priority.
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Character delay time ~ The maximum permissible interval between two received
characters (also refer to table below).

n-th character (n+1)-th character
Character delay time
|

N

Acknowledgement The maximum permissible time up to acknowledgement from
delay time the partner when establishing a connection (time between

STX and acknowledgement DLE from partner) or clearing a

connection (time between DLE ETX and acknowledgement

DLE from partner) Also refer to table below.

t

Baud rate Smallest permissible  |Smallest permissible
character delay time |acknowledgement
delay time

300 bps 60 ms 60 ms
600 bps 40 ms 40 ms
1200 bps 30 ms 30 ms
2400 bps 20 ms 20 ms
4800 bps 20 ms 20 ms
9600 bps 20 ms 20 ms
19200 bps 20 ms 20 ms
38400 bps 20 ms 20 ms
76800 bps 20 ms 20 ms

Number of connection The maximum number of attempts made by the CP 544 to
attempts establish a connection.

Number of repetitions Maximum number of repetitions of a message (including the
first message) in the event of faults.
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3.3.2.2 Dynamic Parameter Set

The dynamic parameter set contains the job parameters
which are relevant to the partner .

A job number is assigned to each dynamic parameter set.
The job number must agree with the job number in the
associated data handling block. The first dynamic parameter
set has the job number 1, the second the job number 2 etc.

You must assign values to the corresponding dynamic
parameter set before you trigger a SEND or FETCH job.
When you specify a job number, the desired dynamic
parameter set is selected for each SEND or FETCH job.

The following table shows the values you can select for the
dynamic parameter set.
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Table 3.2 Dynamic parameter set (RK 512)
Job No. Parameter Meaning
1 Job SEND job or
FETCH job
Data destination | Data block, extended data block, system
(SEND) or data, absolute addresses
Data source Data block, extended data block, flag
(FETCH) bytes, input bytes, output bytes,
I/O bytes, timers, counters,
system data, absolute addresses
CPU number Range of values 1 to 4, or no data
DB number See job tables for range of values
Destination See job tables for range of values
address (SEND) or
Source address | See job tables for range of values
(FETCH)
Coordination Range of values 0 to 233 for byte nos.
flags Range of values 0 to 7 for bit nos.
or no data
2
188

Meaning of the parameters

Job number Each job has a number between 1 and 188; it must agree
with the job number (parameter A-NR) which you have
entered on the data handling block (SEND-DIRECT or
FETCH-DIRECT).

Job The job is either a SEND or FETCH job.
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Data destination
Data source

CPU number

DB number

Destination address
Source address

Coordination flag

The following destination types are permitted with a SEND
job:

Data blocks, extended data blocks, system data or absolute
addresses.

With a FETCH job, data can be fetched from the following
source types:

data block, extended data block, flag bytes, input bytes,
output bytes, I/O bytes, timers, counters, system data,
absolute addresses.

You must enter the CPU number (range of values 1 to 4) if a
particular CPU in the partner PLC is to be addressed by this
job.

The number of the partner CPU is only relevant if you
exchange data with a multi-processor PLC (S5-135U,
S5-155U) with several CPUs via a CP 544, CP 525 or

CP 524. It is not necessary to enter a CPU number if the
partner only has one CPU. The data are stored in the lowest
page frame on the receiving interface.

The DB number must be entered if "Data block" or "Extended
data block" is specified as the data destination or source.

You must enter the destination address here for a SEND job,
and the source address for a FETCH job. The permissible
limits depend on the data type.

You can enter a coordination flag if necessary if the source
or destination is a data block or an extended data block. The
coordination flag prevents the overwriting of transmitted data
which have not yet been processed.

The coordination flag must first have been released using
switches on the module (see Section 2.1).

Chapter 7 describes how you can load the COM PP
parameterization software and enter its parameter sets.
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3.3.2.3 Transmission of Parameters to the CP 544  User Memory

C79000-B8576-C191-01

Once you have assigned parameters to the RK 512
computer link using COM PP, transfer the parameters which
are stored in afile ...... ST.S5D into the user memory (internal
RAM or RAM submodule) of the CP 544.

Proceed as follows:

» Select the transmission direction in the COM PP screen
form "TRANSFER" and enter the CP interface.

» Transmit the parameters by pressing the function key
"TRANSFER".

» Restart the CP 544 by pressing the function key
"RESTART SI1" or "RESTART SI2".

The LED TXD 1 must not subsequently light up red
permanently on the front panel of the CP 544. The
parameterization is not correct or not complete if this is the case.
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34 Job Tables

All data types which can be transmitted are shown in the
following tables together with their possible parameter
settings in the data handling block and the dynamic
parameter set. Data with respect to the addresses are
PLC-dependent and do not always agree in the case of
different types of PLC. In particular, you should use the
documentation specific to the PLCs in the case of absolute
addresses.

341 Send Data (SEND)

All data types which are generally stored in the partner in a
destination DB or destination DX are permissible as the
source (apart from absolute addresses AS and system data
RS, see table).

The parameter QLAE (source length) is the number of bytes
if the source is organized in bytes (the number of words if
not). No message transfer is carried out if O is entered.

Caution with an odd number of bytes: since the destination is
a DB or DX, only complete words can be stored there. If the

partner is a CP 544, this will assign a 0 to the right data byte
(DR) if it receives an odd number!
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Table 3.3 Job table "Send data with RK 512"
Source, Destination, Parameter settings on DHB in PLC 1 (source)
send from PLC |to PLC 2

1 QTYP |DBNR QANF QLAE
Data block Data block DB 3-255 0-2047 1-2048
Extended DB Data block DX 3-255 0-2047 1-2048
Flags Data block FA Irrelevant  |0-255 1-256
Inputs Data block IA Irrelevant  |0-127 1-128
Outputs Data block QA Irrelevant | 0-127 1-128
Counters Y Data block CA Irrelevant |0-255 1-256
Timers Data block TA  |lrrelevant |0-255 1-256

I/O Data block PY Irrelevant  |0-255 1-256

Sys addr. D System address |RS Irrelevant |0-511 1-512
Absolute Absolute AS Irrelevant |0- +32767 |1-2048
addresses address -32768

D These ranges are CPU-dependent.

Explanation of abbreviations

QTYP
DBNR
QANF
QLAE

Source type

Data block number
Initial source address
Source length
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Parameter settings in the COM PP in Message header, bytes 2)
PLC 1 (destination)
ZTYP |Z-DB |Z-addr CF 3/4 5/6 718
permissible | |Command |Z-DB/ Number
mode Z-addr in
DB 3-255 |0-255 Yes AD DB/DW words
DB |3-255 |0-255 Yes AX DB/DW words
DB |3-255 |0-255 Yes AM DB/DW bytes
DB |3-255 |0-255 Yes AE DB/DW bytes
DB |3-255 |0-255 Yes AA DB/DW bytes
DB |3-255 |0-255 Yes AZ DB/DW words
DB 3-255 |0-255 Yes AT DB/DW words
DB |3-255 |0-255 Yes AP DB/DW bytes
RS 0511 Y No AB Address words
AS |- 065535 Y|No AS Address  words

Explanation of abbreviations

ZTYP

Z-DB

Z-addr

CF permissible
Message
header,

bytes

C79000-B8576-C191-01

Destination type

Data block number of destination
Initial destination address
Coordination flag permissible?
Message header of data
transmission on the line

1

2)

These ranges are CPU-dependent.

You need only observe these

data for the message header if you
use a non-SIMATIC device as a
partner where you wish to
implement its communication
software yourself or if you monitor
the data traffic on the line using an
interface test unit (FOXPG).
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Source, Destination, | Parameter settings on DHB in PLC 1 (source)
send fromPLC 1 [to PLC 2
QTYP |DBNR QANF QLAE

Data block Extended |DB 3-255 0-2047 1-2048

data block
Extended data |Extended |DX 3-255 0-2047 1-2048
block data block
Flags Extended |FA Irrelevant |0-255 1-256

data block
Inputs Extended |IA Irrelevant |0-127 1-128

data block
Outputs Extended |QA Irrelevant |0-127 1-128

data block
Counters Extended |CA Irrelevant | 0-255 1-256

data block
Timers ¥ Extended |TA  |lIrrelevant |0-255 1-256

data block
110 Extended |PY Irrelevant  |0-255 1-256

data block

D These ranges are CPU-dependent.

Explanation of abbreviations

QTYP
DBNR
QANF
QLAE

Source type

Data block number
Initial source address
Source length
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Parameter settings in the COM PP in Message header, bytes D
PLC 1 (destination)
ZTYP |Z-DB Z-addr CF 3/4 5/6 718
permissible | |Command|Z-DB/ Number in
mode Z-addr
DX 3-255 0-255 Yes oD DX/DW words
DX 3-255 0-255 Yes OX DX/DW words
DX 3-255 0-255 Yes oM DX/DW bytes
DX 3-255 0-255 Yes OE DX/DW bytes
DX 3-255 0-255 Yes OA DX/DW bytes
DX 3-255 0-255 Yes 0oz DX/DW words
DX 3-255 0-255 Yes oT DX/DW words
DX 3-255 0-255 Yes OoP DX/DW bytes
Explanation of abbreviations D vou need only observe these
data for the message header if you
ZTYP Destination type use a non-SIMATIC device as a
Z-DB Data block number of destination partner where you wish to
Z-addr Initial destination address implement its communication
CF permissible Coordination flag permissible? sr?ft\glare yo]lcjrrself OL'f |3_'°u m(_)nltor
Message Message header of data itnf rfata ttra tIC r?irt] tF?))lrI:’%usmg !
header, transmission on the line erface test unit ( )
bytes
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3.4.2 Fetch Data (FETCH)
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All data types listed in the table can be specified as the
source in the partner PLC.

The destination on the DHB can only be a data block or an
extended data block (RS/AS are exceptions). The destination
length (ZLAE) can only be specified in words. If 5 input bytes
are to be fetched, for example, "3" = 3 words = 6 bytes must
be parameterized on the DHB. No message transfer is
carried out if O is entered.
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Table 3.4 Job table "Fetch data with RK 512"
Source, Destination, | Parameter settings on DHB in PLC 1
fetchfrom PLC 2 |in PLC 1 (destination)

ZTYP |DBNR ZANF ZLAE
Data block Data block DB |3-255 0-2047 1-2048
Extended DB Data block DB |3-255 0-2047 1-2048
Flags Data block DB |3-255 0-2047 1-128
Inputs Data block DB |3-255 0-2047 1-64
Outputs Data block DB [3-255 0-2047 1-64
Counters Y Data block DB |3-255 0-2047 1-256
Timers V) Data block DB |3-255 0-2047 1-256
I/0 Data block DB |3-255 0-2047 1-128
Sys. addr. D System address | RS |Irrelevant  |0-511 1-512
Absolute Absolute AS Irrelevant | 0- +32767 | 1-2048
addresses ¥ address -32768

D These ranges are CPU-dependent.

Explanation of abbreviations

ZTYP
DBNR
ZANF
ZLAE

Destination type

Data block number
Initial destination address
Destination length
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Parameter settings in the COM PP in Message header, bytes 2)

PLC 1 (source)

QTYP Q-DB |Q-addr |CF 3/4 5/6 718
permis- Command |Q-DB/ Number
sible mode Q-addr in

Data block |0-255 |0-255 |Yes ED DB/DW words

Extended DB |0-255 |0-255 |Yes EX DX/DW words

Flag 0-254 |No EM Byte address | bytes

Input 0-126 |No EE Byte address | bytes

Output 0-126 |No EA Byte address | bytes

Counter V|- 0-255 No EZ Counter no. |words

Timer V) 0-255 No ET Timer no. words

110 0-254 |No EP Peripheral |bytes

address

Sys. addr - 0-511 |No EB System words

address

Abs. addr. V) |- 0-65535 |No ES Absolute words

address

Explanation of abbreviations

QTYP

Q-DB

Q-addr

CF permissible
Message
header,

bytes
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Source type

Data block number of source
Initial source address
Coordination flag permissible?
Message header of data
transmission on the line

1

2)

These ranges are CPU-dependent.

You need only observe these

data for the message header if you
use a non-SIMATIC device as a
partner where you wish to
implement its communication
software yourself or if you monitor
the data traffic on the line using an
interface test unit (FOXPG).
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Source, Destination, | Parameter settings on DHB in PLC 1
fetchfrom PLC 2 |in PLC 1 (destination)

ZTYP |DBNR ZANF ZLAE
Data block Extended DB |DX |3-255 0-2047 1-2048
Extended DB Extended DB |DX |3-255 0-2047 1-2048
Flags Extended DB |DX |3-255 0-2047 1-128
Inputs Extended DB |DX |3-255 0-2047 1-64
Outputs Extended DB |DX |3-255 0-2047 1-64
Counters Y Extended DB |DX |3-255 0-2047 1-256
Timers V) Extended DB |DX [3-255 0-2047 1-256
I/0 xtended DB |DX |3-255 0-2047 1-128

Y These ranges are CPU-dependent.

Explanation of abbreviations

ZTYP
DBNR
ZANF
ZLAE

Destination type
Data block number

Initial destination address

Destination length
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Parameter settings in the COM PP in Message header, bytes 2)

PLC 1 (source)

QTYP Q-DB |Q-addr |CF 3/4 5/6 718
permis- | |Command Q-DB/ Number
sible mode Q-addr in

Data block |0-255 |0-255 |Yes ED DB/DW words

Extended DB |0-255 |0-255 |Yes EX DX/DW words

Flag 0-254 |No EM Byte address | bytes

Input 0-126 |No EE Byte address | bytes

Output 0-126 |No EA Byte address | bytes

Counter ¥ |- 0-255 No EZ Counter no. |words

Timer V) 0-255 No ET Timer no. words

110 0-254 |No EP Peripheral |bytes

address

Explanation of abbreviations

QTYP

Q-DB

Q-addr

CF permissible
Message
header,

bytes

C79000-B8576-C191-01

Source type

Data block number of source
Initial source address
Coordination flag permissible?
Message header of data
transmission on the line

Y These ranges are CPU-dependent.

2 You need only observe these

data for the message header if you
use a non-SIMATIC device as a
partner where you wish to
implement its communication
software yourself or if you monitor
the data traffic on the line using an
interface test unit (FOXPG).
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3.5 Example of Complete Parameter Settings

Job I: SEND job

100 data words from data block 20 (DB 20) starting at data
word 10 (DW 10) are to be transmitted from a PLC 1 to data
block 5 (DB 5) starting at data word 1 (DW 1) in PLC 2. PLC
1 and PLC 2 are each equipped with a CP 544,

You require the following for the CPU in PLC 1:

* The DHB SEND-DIRECT which triggers the job. The
following parameter settings must be made in it:

SSNR |0 The interface number is 0

A-NR |1 The job number is 1

ANZW |FW12 |The status word is flag word 12

QTYP |DB The source is a data block

DBNR |20 with the no. 20 and

QANF |10 initial address 10

QLAE |100 |100 data words are sent

PAFE |FY11l |FY 11 is selected for parameterization errors

* The DHB SEND-ALL which transfers the data from the
PLC to the CP. This requires the following parameter

settings:
SSNR |0 The interface number is 0
A-NR |0 The job number is O, thus the ALL function is selected

ANZW |FW16 |The status word is FW 16
PAFE |FY19 |FY 19 is selected for parameterization errors

The status word of the ALL job must be different from that
with SEND-DIRECT since other information is displayed.

C79000-B8576-C191-01



CP 544

RK 512 Computer Link

C79000-B8576-C191-01

You require the following for the CP in PLC 1:

* Ajobin the dynamic parameter set:

Job number 1

Job SEND
Data destination DB
CPU number -

DB No. 5
Destination word address |1
Coordination flag -

Number as for DHB parameters
Send is selected

Destination is a data block
Only one CPU is present

The destination DB number is 5
with the initial address 1
Coordination flag not used

* You must also enter the following parameters in the
static parameter set:

Mode 2 RK 512

with 3964R procedure with default values
Baud rate 9600 bps
Parity Even
Bits per character 8
Stop bits 1
Priority Low
Character delay time [220 ms
Acknowledgement  |2000 ms These parameters are
delay time entered automatically in

mode 2

N“mbe[. of — 6 (RK 512 with 3964R
connection a er_n_p S procedure with default values).
Number of repetitions |6
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You require the following for the CPU in PLC 2:

e The DHB RECEIVE-ALL which receives the data and en-
ters them in the destination DB:

SSNR 0
A-NR 0
ANZW FWG6
PAFE FY4

The interface number is 0

The job number is 0, thus the ALL function is
selected

The status word is FW 6

FY 4 is selected for parameterization errors

You require the following for the CP in PLC 2:

* No dynamic parameter set as long as no active jobs
(SEND-DIRECT, FETCH-DIRECT) are called in the PLC 2.

* However, you must enter the following parameters in the
static parameter set for this CP:

Mode 2 RK 512
with 3964R procedure with default values
Baud rate 9600 bps
Parity Even
Bits per character 8
Stop bits 1
Priority High
Character delay time |220 ms
Acknowledgement  |2000 ms These parameters are entered
delay time automatically in mode 2
Number of 6 (RK 512 with 3964R procedure
umber o with default values).
connection attempts
Number of 6
repetitions
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Job 1I: FETCH job
6 flag bytes are to be fetched from PLC 2 starting at FY 7.
They are to be stored in data block 20 in PLC 1 starting at
data word 30. A FETCH job is programmed in PLC 1 for this
purpose.

You require the following for the CPU in PLC 1:

* The call of the DHB FETCH-DIRECT to trigger the job:

SSNR 0 As with job |

A-NR 1 Job number is 2 in this case
ANZW FW34 |Status words in FW 34

QTYP DB Destination is a DB

DBNR 20 with no. 20 and

QANF 30 initial address 30

QLAE 3 Fetch 6 bytes = 3 words

PAFE Fy33 |Parameterization errors in FY 33

* You subsequently receive the fetched data with the DHB

RECEIVE-ALL:
SSNR 0 The interface number is 0
A-NR 0 The job number is 0, thus the ALL
function is selected
ANZW Fw27 |Status word in FW 27
PAFE FY26 Parameterization errors in FY 26
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You require the following for the CP in PLC 1:

*  The job with number 2:

Job number 2 Number as for DHB

Job FETCH

Data source Flag Source is the flag area
CPU number - Only one CPU present
DB No. - No data necessary
Source byte address |7 Starting at byte 7
Coordination flag - Coordination flag not used

» If you have carried out job I, the following parameters are
already set in the static parameter set:

Mode 2 RK 512
with 3964R procedure with default values
Baud rate 9600 bps
Parity Even
Bits per character |8
Stop bits 1
Priority Low
Character delay 220 ms
time
Acknowledgement |2000 ms These parameters are entered
delay time automatically in mode 2 (RK 512
Number of 6 with 3964R procedure with
umber o default values).
connection attempts
Number of 6
repetitions
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You require the following for the CPU in PLC 2:

* A DHB SEND-ALL which transmits the flag bytes to its CP:

SSNR |0 The interface number is 0

A-NR |0 The job number is 0, thus the ALL function is selected

ANZW |FW40 |Status word in FW 40

PAFE FY39 Parameterization errors in FY 39

You require the following for the CP in PLC 2:

* No dynamic parameter set, but the following parameters
in the static parameter set (if not already present from job I):

Mode 2 RK 512
with 3964R procedure with default values
Baud rate 9600 bps
Parity Even
Bits per character |8
Stop bits 1
Priority High
Character delay 220 ms
time
Acknowledgement {2000 ms These parameters are entered
delay time automatically in mode 2
Number of 6 (RK 512 with 3964R procedure
C(;Jnneiti(())n attempts with default values).
Number of 6
repetitions
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3.6 Protocol Definition of RK 512 Computer Link

Hardware level

Procedure level

Message level

The following section explains how the data transmission is
executed with the RK 512 computer link.

The data transmission takes place at three levels:

* The hardware level
» The procedure level
* The message level.

The hardware level comprises the physical conditions of the
data transmission. The CP 544 can be used either with TTY
(20-mA current loop), with V.24 voltage level (RS232 C) or
with the RS422-A/485 submodule.

All RK 512 messages (command and reply messages) are
transmitted by the procedure level of the computer link, i.e.
transmitted or received with the 3964 or 3964R procedure.
The procedure provides the messages with start and end
sequences, assigns a block check character to the resulting
data blocks (only with the 3964R procedure) and
automatically repeats the message if the acknowledgement
from the receiver is faulty (see also Section 4.6).

The message level corresponds to the transport layer of the
ISO/OSI layer model.

The CP 544 sends a command message to the partner
which returns a reply message to the CP.

CP 544 Partner

Command message
>

»

Reply message

<

Fig. 3-5 Command message with reply message
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Command messages are either SEND messages (SEND job)
or FETCH messages (FETCH job).

The SEND message consists of the message header and
data. In the case of a SEND message, the partner sends a
reply message without data.

CP 544 Partner

SEND message
Message header and data

»
»

Reply message
without data

<

Fig. 3-6  SEND job

The FETCH message only consists of a message header. In
the case of a FETCH message, the partner sends a reply
message with data.

CP 544 Partner

FETCH message
Message header

»
»

Reply message
_ with data

<

Fig. 3-7  FETCH job
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Continuation messages are sent for all types of message if
the data quantity exceeds 128 bytes.

CP 544 Partner

Command message
>

Reply message

<

Continuation command message
>

Continuation reply message

Fig. 3-8 Messages and continuation messages

3.6.1 Format of Command Message Header

A SEND message consists of the message header and data.
A FETCH message only consists of the message header.

The message header comprises 10 bytes and contains
information on the data destination in the case of a SEND

message and information on the data source in the case of a
FETCH message.

Byte
1 2 3 4 5 6 7 8 9 10

High Low |High Low

O0OH |00OH |Command |Destination/ |Number CF/CPU No.
(FFH) source
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Format of message header

Table 3.5 Format of message header
Byte |Meaning
1 Message identification with command messages (00H),

with continuation command messages (FFH)

Message identification (00H)

'A'(41H)- for SEND job with destination DB or
'O’(4FH)- for SEND job with destination DX or 3
'E’(45H)- for FETCH job
4 Data to be transmitted are from:
'D’ (44H) = data block X' (58H) = extended data block
'E’ (45H) = input bytes 'A’ (41H) = output bytes
'M’ (4DH) = flag bytes ‘P’ (50H) =I/O bytes
'Z’ (5AH) = counters 'T" (54H) = timers
'S’ (53H) = absolute adresses ‘B’ (42H) = system addresses
5 Data destination with SEND job or data source with FETCH job,
6 e.g. byte 5 = DB no., byte 6 = DW no.
7 Length of high byte Length of data to be transmitted; in bytes or
8 Length of low byte words depending on type
9 Byte number of coordination flag;
FFH is present here if you have not specified any coordination flags
10 Bits 0 to 3:  Bit number of the coordination flag; FH is present here if you have not

specified any coordination flags

Bits 4to 7:  CPU number (1 to 4); On is present here if you have not specified a
CPU no. but have specified a coordination flag; FH is present here
if you have specified neither a CPU no. nor a coordination flag

The letters in bytes 3 and 4 are ASCII characters.

The message header of the continuation command message
only consists of the bytes 1 to 4.
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Once the command message has been transmitted, the

RK 512 expects a reply message from the partner within the
monitoring time. The length of the monitoring time depends
on the transmission speed (baud rate).

1200-76800 bps 5s
600 bps 7s
300 bps 10s

Since the data are already transmitted with the reply

message in a FETCH job, you must ensure that all data are

available on the partner CP within the monitoring time. You

achieve this is that you

» define a large frame size in SYNCHRON for the partner,

» select a small message length,

» strive towards a short cycle time or program several
SEND-ALL calls in one cycle.

Format and contents of the reply message:

The reply message comprises 4 bytes and contains
information on the execution of the job.

Byte

1 2 3 4

00H 00H 00H Error
(FFH) number

Byte  |Meaning

1 Message identification with reply messages (00H),
with continuation reply messages (FFH)

2 Message identification (O0H)

Contains 00H

4 Error number of partner (see Chapter 8):
OOH  if no errors have occurred during the transmission

>00H error number
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3.6.2 Send Data

SEND job: CP 544 Partner
CP 544 sends data

to partner SEND message

Reply message

>l
<«

Continuation SEND message
»

L

Continuation reply message
d
-

Fig. 3-9  SEND job

The SEND job is executed in the following order:

Active partner Sends a SEND message which contains the
message header and data.

Passive partner Receives the message, checks the message
header and the data, and acknowledges with a
reply message.

Active partner Receives the reply message. If the quantity of
useful data exceeds 128 bytes, it sends a
continuation SEND message.

Passive partner Receives the continuation SEND message,
checks the message header and the data, and
acknowledges with a continuation reply message.

The partner enters an error number in the 4th byte of the

reply message if the SEND message was not received
without errors.
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CP 544

Meaning

SEND message

Start character
Pos. acknow-
ledgement

SEND job
Data block

Data destin. DB10
DWO01

Length

50 DW

No CF
All CPUs

1st data byte
2nd data byte

n-th data byte

End identifier
End identifier
Pos. acknow-
ledgement

Reply message

Start character
Pos. acknow-
ledgement

Error number

End identifier
End identifier
Pos. acknow-
ledgement

‘7

‘7
-

Contents

STX 02H
DLE 10H

1st byte O0OH
2nd byte OOH
3rd byte 41H
4th byte 44H
5th byte OAH
6th byte O1H
7th byte OOH
8th byte 32H
9th byte FFH

10th byte FFH

11th byte
12th byte

x-th byte

DLE 10H
ETX 0O3H
DLE 10H

STX 02H
DLE 10H

1st byte O0OH
2nd byte O0H
3rd byte O0H
4th byte 00H

DLE 10H
ETX O3H
DLE 10H

Fig. 3-10 Sequence of a SEND message with reply message
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This SEND message has a maximum useful data length of
128 bytes and has been executed without faults (the 4th byte
in the reply message does not contain an error number).

Continuation SEND messages

A continuation SEND message is started if the quantity of
data exceeds 128 bytes . The sequence corresponds to that

of the SEND message.

A further continuation SEND message is started if more than
256 bhytes are to be transmitted.

The next page shows the detailed sequence of a
continuation SEND message with continuation reply
message. The continuation SEND message has a maximum
useful data length of 128 bytes and has been executed
without faults (the 4th byte in the continuation reply message
does not contain an error number).
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Meaning Contents

Continuation SEND message

Start character — STX 02H —— P
Pos. acknow- ¢—— DLE 10H ————
ledgement
Continuation ——————  istbyteFFH ———p»
message ————— 2ndbyte OOH —— P>
SEND job —————— 3rdbyte4dlH ——— P>
Data block ———  4th byte 44H 4}
129th databyte =~ ———  5th byte —Pp
130th data byte ——————  6thbyte —P
n-th data byte - x-thbyte —Pp
End identifier _ DLE 10H ———p
End identifier _ ETX 03H ———p>
Pos. acknow- ¢——— DLE 10H ———
ledgement

Continuation reply message

Start character ~—@¢——— STX 02H ————

Pos. acknow- _ DLE 10H ———p

ledgement

Continuation &4———— istbyte FFH———

reply message  ———  2ndbyte 0OH —————
44— 3rdbyte 0OH ———

Error number 44— 4thbyte 0OH ———

End identifier 44— DLE 10H ————
End identifier 4+— ETX O3H —————
Pos. acknow- — DLE 10H ———p

ledgment

Fig. 3-11  Sequence of a continuation SEND message with
continuation reply message
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3.6.3 Fetch Data

FETCH job: CP 544 Partner
CP 544 requests

data from partner FETCH message

N
L4

Reply message
with data

<«

Continuation FETCH message
L

Continuation reply message
_ with data

|

Fig. 3-12 FETCH job

The FETCH job is executed in the following order:

Active partner Sends a FETCH message which contains the
message header.

Passive partner Receives the message, checks the message
header and acknowledges with a reply message.
This contains data.

Active partner Receives the reply message. If the quantity of
useful data exceeds 128 bytes, it sends a
continuation FETCH message. This contains
bytes 1 to 4 of the message header.

Passive partner Receives the continuation FETCH message,
checks the message header and acknowledges
with a continuation reply message with further data.

No data are added in the case of an error number which is
not equal to 0 in the 4th byte of the reply message.
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Meaning Contents
FETCH message
Start character — STX 02H
Pos. acknow- <4 DLE 10H
ledgement
1st byte O0OH
2nd byte 00H
FETCH job —— 3rd byte 45H
Data block —  4th byte 44H
Data source DB100 ——  5th byte 64H
DW100 ———  6th byte 64H
Length — 7th byte OOH
50 DW ———  8th byte 32H
CF=F10.7 —  9th byte OAH
CPU 1 only — 10th byte 17H
End identifier DLE 10H
End identifier e ETX O3H
Pos. acknow- ~ ¢—— DLE 10H
ledgement
Reply message with data
Start character ~¢——— STX 02H
Pos. acknow- — DLE 10H

ledgement

«&————  1st byte 0OH ———
«4—— 2ndbyte 0OH ———
«4———— 3rd byte OOH ———
Error number «&———  4th byte OOH ——

1st data byte 44— 5th byte
2nd data byte «4————— 6th byte

n-th data byte <4 xd

End identifier <4
End identifier <4

Pos. acknow-
ledgement

h byte

DLE 10H
ETX O3H
DLE 10H

Pk

Fig. 3-13 Sequence of a FETCH message with reply message
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This FETCH message has a maximum useful data length of
128 bytes and has been executed without faults (the 4th byte
in the reply message does not contain an error number).

If more than 128 bytes are requested, these are
automatically fetched in one or more continuation messages.
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Meaning Contents

Continuation FETCH message

Start character _— STX 02H ——— P
Pos. acknow- 4— DLE 10H ———
ledgement

Continuation ————  istbyte FFH ———
message ——————  2ndbyte OOH ——— P
FETCH job ——— 3rdbyte 45H —— P>
Data block — 4th byte 44H 4’
End identifier _— DLE 10H —— P>
End identifier _— ETX 03H ——— P
Pos. acknow- 47 DLE 10H ————
ledgement

Continuation reply message

Start character 47 STX 02H ——
Pos. acknow- — DLE 10H 4’
ledgement
Continuation 47 1st byte FFH
reply message «4——— 2ndbyte OOH

——  3rdbyte OOH
Error number <4 4th byte O0H

129th data byte 4———— sthbyte
130th data byte 4————  6thbyte

n-th data byte 44— xhbyte

End identifier 4— DLE 10H
End identifier <4 ETX 03H ————
Pos. acknow- — DLE 10H 4’

ledgement

Fig. 3-14 Sequence of a continuation FETCH message with
continuation reply message
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3.6.4 Quasi Full-Duplex Mode

Quasis full-duplex means that the partners can send
messages at any point in time except when the partner is
currently transmitting.

If both CPs wish to transmit simultaneously, a SEND
message of the partner may be transmitted prior to the reply
message. This may be the case, for example, if a SEND
message of the partner has been entered into the output
buffer of the CP 544 prior to the reply message.

In the following example, the continuation reply message (*)
for the first SEND message is only sent after the SEND
message of the partner

CP 544 Partner

SEND message

N
L4

Reply message

P
N

1st continuation SEND message
B

L

SEND message of partner

—

1st continuation reply message *
4

<

2nd continuation SEND message

L8

Reply message

>—

2nd continuation reply message

>
l

Fig. 3-15 Quasi full-duplex mode
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3.6.5 3964/3964R Procedure

You can find more information on the 3964 and 3964R
procedures which control the data flow between your
programmable controller and a partner with the RK 512
computer link in Chapter 4 "3964/3964R Procedures".
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3964/3964R Procedures

4 How do you Transmit Data with the 3964/3964R
Procedures?

Chapter 4 describes the data transmission functions with the
3964/3964R procedures and acquaints you with generating
the STEP 5 program and the static parameter set as well as
defining the receive mailbox for the CP 544.

4.1 Introduction

Interface submodules

Transmission speed

C79000-B8576-C191-01

Using the 3964/3964R procedures, data can be exchanged
between two communications partners connected via a
point-to-point link.

Various interface submodules are available for data
transmission with the 3964/3964R procedures:

* V.24 submodule
e TTY submodule
* RS422-A/A85 submodule (only in the RS422-A mode).

Set the transmission speed for the data exchange as suitable
for the communications partner. The following transmission
speeds are permissible:

» 300 bps to 76800 bps with the RS422-A/485 submodule
» 300 bps to 19200 bps with the V.24 submodule
» 300 bps to 9600 bps with the TTY submodule.

The total baud rate of 76800 bps must not be exceeded,
however.
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Transmission reliability Data transmission with the 3964/3964R procedures ensures
large transmission reliability since it includes the following
layers of the ISO/OSI layer model (1ISO IS 7498):

* The physical layer (layer 1):
This layer stipulates the physical transmission of the data
bytes (physical characteristics of the connection,
transmission speed, ...)

* The data link layer (layer 2):
The 3964 or 3964R transmission procedure adds start
and end characters to the data bytes and initiates
repetitions if errors occur.

The protocol of the procedures only ensures the reliable
transmission of the data but not, however, the processing or
evaluation of the transmitted data.

The 3964/3964R procedures are also used for the reliable
transmission of data with the RK 512 computer link.

If a message is acknowledged positively by the partner
(received/accepted), the message has been correctly
received. This does not mean that the message is processed
by the receiver (e.g. the data cannot be processed further by
the CP if this is in the STOP status or received by the CPU if
this is in the STOP status).

If you wish to make sure that the message is also processed,
you must:

» either use the RK 512 computer link
» or take your own steps to ensure data protection.
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Coupling partners

SIMATIC S5

CP544  |S5-135U
SIMATIC S5 CcPU 9288 |(Without

S5-115U/H S processor)
S5-135U S5-155U

(without S5-115U/H
S processor)

S5-155H

S5-155U/H S5-115U/F/H

S5-135U
S5-150U
S5-155U/H

CP 521 S| | S5-90 with IM 90
S5-95

S5-100U

Non-SIMATIC computer ‘

Fig. 4-1 Possible coupling partners for data transmission with
the 3964/3964R procedures

Data transmission with the 3964/3964R procedures
implements the data exchange between the CP 544 in an
S5-115U/H, S5-135U (without S processor), S5-155U/H and:

» another CP 544
in the S5-115U/H, S5-135U (without S processor) and
S5-155U/H programmable controllers
+ aCPU928B
in the S5-135U and S5-155U programmable controllers
+ aCP523
in the S5-115U/F/H, S5-135U, S5-150U and S5-155U/H
programmable controllers
« aCP5218SI
in the S5-90, S5-95, S5-100U programmable controllers
* anon-SIMATIC computer capable of handling the
3964/3964R procedures (e.g. SICOMP M, SICOMP R).
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Transmitted data

Transmission direction

You can transmit the following data stored in a PLC using
the 3964/3964R procedures:

» Data blocks, extended data blocks

* Flag bytes

* Input/output bytes
* |/O bytes

e Timers

e Counters.

You can implement the following jobs with the 3964/3964R
procedures:

* Send data (SEND job):
The PLC 1 sends data to the PLC 2 via the CP 544 in
the PLC 1 and the CP 544 in the PLC 2

* Receive data (RECEIVE-ALL job):
The PLC 1 receives data from the PLC 2 via the CP 544
in the PLC 1 and the CP 544 in the PLC 2.
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4.2 Data Exchange Sequence

The following Fig. shows the data exchange sequence
between two programmable controllers, each of which is
fitted with a CP 544.

PLC 1 | PLC 2

CPU CP 544 CP 544 CPU

3964/
3964/
3964R 3964R

procedures procedures

Data Data
handling handling
blocks blocks

Fig. 4-2 Data exchange between two programmable controllers
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Data handling blocks ~ The data handling blocks in the STEP 5 program of the CPU
are used:

» to trigger and execute data exchange,
» to receive the transmitted data.

3964/3964R The 3964/3964R procedures in the CP 544 module of the
procedures coupling partner

» are provided with the required information on the data
destination by the definition in the receive mailbox.

The 3964/3964R procedures in the CP 544 modules of the
two PLCs

* pass the data on to the CP in the other PLC.

The data exchange sequence described means that you
have three important tasks for the data transmission with the
3964/3964R procedures:

* You must generate your STEP 5 program with the calls
of the data handling blocks for the two CPUs.

* You must assign parameters to the 3964/3964R
procedures in the two CP 544 modules.

* You must define a receive mailbox in the CP 544 of the
coupling partner.
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4.3 Program Elements for the 3964/3964R Procedures

The programming of the 3964/3964R procedures is based on
only a few fundamental points - the STEP 5 program with the
data handling blocks, the establishment of the receiver data
block (receive mailbox) in the CPU, the static parameter set
on the CP and the definition of the receive mailbox.

43.1 STEP 5 Program with Data Handling Blocks

Incorporate the data handling blocks described below into
your STEP 5 program to enable data transmission with the
3964/3964R procedures according to the particular task.

Once you have read this description, you will be able to
generate a concept for the STEP 5 program for your
particular task.

You can find a detailed description of the individual data
handling blocks in Chapter 6.

43.1.1 SYNCHRON

Synchronizing CPU
and CP

C79000-B8576-C191-01

The data handling block SYNCHRON synchronizes the
interface between the CPU and CP.

SYNCHRON must be called in the restart organization blocks
of the CPU for every page frame used by you in the two
device interfaces of the CP.
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43.1.2 SEND

Send data The data handling block SEND transmits data from the CPU
to the CP 544. The job is triggered by the SEND-DIRECT. In
order to transmit data, a SEND-ALL job must be additionally
programmed in the user program and called cyclically. The
matching partner job RECEIVE-ALL must be programmed in
the STEP 5 program of the partner CPU to enable the data
to be received by it.

| PLC 1 | PLC 2 |

CPU CP 544 CP 544 CPU

SEND-
DIRECT n

IMOO—20-

RECEIVE-
ALL

Data Data
source destination

n = job number
Fig. 4-3 SEND job
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Parameterize device
interface

Start device interface

Execute PSEUDO-
WRITE function

Set date and time
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When transmitting data with the CP 544, the SEND-DIRECT
data handling block is used for the following special jobs:

You can use this special job to assign parameters to the two
device interfaces of the CP 544 without the COM PP
parameterization software in that you store the parameters in
a data block.

You can use this special job to start a device interface from
the STEP 5 program.

You can use this special job to transmit data. All parameters

on the source and destination are stored in a DB/DX. The

special job enables you

* to modify the source and/or destination data of a job
during execution of the program,

» to program this job without COM PP.

You can use this special job to set the clock on the CP 544
from the CPU and to define whether the CP is to be the time
master or slave.
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43.1.3 RECEIVE

Receive data

Read parameters of a
device interface

Read error message
area of SYSTAT

Read status

Read hardware
parameters

Read complete
SYSTAT status area

Read SYSID
identification area

Read date and time

The data handling block RECEIVE transmits data from the
CP to the CPU.

The data handling block RECEIVE-DIRECT is only used for
the following special jobs in the data transmission with the
CP 544:

You can use this special job to scan the parameters of a
device interface independent of the COM PP
parameterization software. The parameters are written into a
defined data block.

You can use this special job to read up to 3 error messages
of the SYSTAT specific to the interface.

You can use this special job to scan the status of the CP 544
and the addressed device interface.

You can use this special job to scan the hardware
parameters which you have set using switches on the
module (page frame number, number of pages, released
coordination flag area) without having to remove the module.

You can use this special job to read the complete SYSTAT,
i.e. the error messages of both device interfaces of the
CP 544,

You can use this special job to read data on the module, the
memory submodule, the interface assignments and the
output statuses of the loaded software from the SYSID.

You can use this special job to read the time on the CP 544
using the CPU.
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43.14 CONTROL

Check job status The data handling block CONTROL copies a job status into
the defined status word. The job status provides information
on the processing state of the job.

4.3.1.5 Coordination Flags

You can use the coordination flags to inhibit or release the
transfer of data between the CPU and CP 544.

The coordination flags must be released using switches on
the CP 544 module (see Section 2.1). The coordination flags
must be defined in the PLC as output communication flags in
the DB 1.

The coordination flag is defined in the definition of the
receive mailbox of the partner CP. The byte number of the
coordination flag appears in the status word of
RECEIVE-ALL in the destination PLC in the last transmission
cycle. Using this byte number you can recognize in the
destination CPU that the data have arrived completely. You
can inhibit the repeated acceptance of data if you set the
coordination flag in the STEP 5 program of the destination
CPU. You can reset the coordination flag by the user
program as soon as the data have been saved from the
destination area or processed further; the job is then
accepted again.

Note that only the byte number of the coordination flag
appears in the status word of SEND-ALL or RECEIVE-ALL,
and not the bit number as well. You must therefore ensure
that there is an unequivocal assignment between the byte
number and coordination flag if you wish to evaluate the
information of the status word in the program.
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