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Safety Guidelines This manual contains notices which you should observe to ensure your own personal safety, as
well as to protect the product and connected equipment. These notices are highlighted in the
manual by a warning triangle and are marked as follows according to the level of danger:

i i Danger
indicates that death, severe personal injury or substantial property damage will result if proper
precautions are not taken.

i i Warning
indicates that death, severe personal injury or substantial property damage can result if proper
precautions are not taken.

i i Caution
indicatesthat minor personal injury or property damage can result if proper precautions teenot

Note

drawsyour attention to particularly important information on the product, handling the product, or
to a particular part of the documentation.

Qualified Personnel The device/system may only be set up and operated in conjunction with this manual.

Only qualified personnelshould be allowed to install and work on this equipment. Qualified
persons are defined as persons who are authorized to commission, to ground, and to tag circuits,
equipment, and systems in accordance with established safety practices and standards.

Correct Usage Note the following:

i i Warning
This device and its components may only be used for the applications describedédtatbg or the
technicaldescription, and only in connection with devices or components from other manufacturers
which have been approved or recommended by Siemens.

This product can only function correctly and safely if it is transported, stored, set up, and installed
correctly, and operated and maintained as recommended.

Trademarks SIMATIC® and SINE® are registered trademarks of SIEMENS AG.

Third parties using for their own purposes any other names in this document which refer-to trade
marks might infringe upon the rights of the trademark owners.

Copyright © Siemens AG 1996 All rights reserved Disclaimer of Liability

Thereproduction, transmission or use of this documeitsaontents is We have checked the contents of this manual for agreement with the
not permitted withouexpress written authoritpffenders will be liable hardware and software described. Since deviations cannot be precluded
for damages. All rights, including rights created by patent grant entirely, we cannot guarantee full agreement. However, the data in this
registration of a utility model or design, are reserved. manualare reviewed regularly and any necessanyections included in
subsequent editions. Suggestions for improvement are welcomed.
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Preface

Purpose

Audience

Scope of this
Manual

Communications Processor CP 541

EWA 4NEB 812 6188-02

Theinformation in this Manual allows you

¢ to connect a programmable controller of the STM& S5 family to the
CP 541,

* to connect a programmable controller of the STMA S5 family via the
CP 541 to SINEC L2;

e to integrate a programmable controller of the STMA S5 family via the
CP 541 as a DP slave in SINEC L2-DP;

e to connect the CP 541 and start it.

This Manual is intended for readers wishing to integrate a programmable
controller of the SIMAIC S5 family via the CP 541 in SINEC L2. It isas
sumed that you already have experience in or knowledge of working with
programmable controllers of the SINTKC S5 family and SINEC L2.

This Manual applies to:

Device Order No. From Revision Level
CP541 6ES5 541-8AA1 01
Connecting cable 1 m 6ES5 735-8BB00 -
Connecting cable 6ES5 735-8BC50 -
25m

This Manual contains a description of all functions of the CP 541 at the time
of publication of the Manual. We reserve the right to describe modifications
to the functions in a product information.
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Other Pertinent
Manuals

Structure of this
Manual

Standards

Queries

This CP 541Manual describes the SINEC L2 interfacing of the CP 541.

The assigning of parameters to the programmable controller connected to the
CP 541 as a SINEC L1 slave can be found in the relevant manual.

The description of SINEC L2-DP and a DP mastach as the IM 308-C
master interface module, are not part of this Manual. Further information on
this topic can be found in the manual 200 Distributed 1/0 System

Detailed information on SINEC L1 can be found in the marSiNEC L1
Local Area Network

To facilitate rapid access to special information, the Manual contains the fol
lowing aids:

* Given at the beginning of the Manual is a full, general table of contents, a
list of figures and a list of tables contained in the entire Manual.

¢ In the chapters, the left column of each page provides a summary of the
contents of the section.

¢ The appendices are followed by a glossary in which the importanttechni
cal terms used in the Manual are defined.

* Given at the end of the Manual is a detailed index which allows rapid
access to the desired information.

The CP 541 is based on PROFIBUS Standard DIN 19245 and PROFIBUS DP
Standard DIN E 19245, Part 3.

In the event of queries on the CP 541, please consult:

Hotline SIMATIC
Nuremberg

Tel: 0911/895-7000
Fax: 0911/895-7001

In the event of queries or remarks relating to the Manual, please fill out the
correction sheet and return it to uguYwill find it at the end of the Manual.

Communications Processor CP 541
EWA 4NEB 812 6188-02
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Overview

Introduction

Definitions

Summary of this
Chapter

1

The CP 541 provides a link between programmable controllers of the
SIMATIC S5 family via SINEC L2 and other programmable controllers.

Given in this chapter is a summary covering the application of the CP 541
and its characteristics.

The following situation is covered by this Manual:

* The programmable controller connected to the PG/PLC port is referred to
as a connected programmable controller

* For working with the CP 541, it is not important to know which stations
are connected to SINEC L2.é/Nherefore do not refer to programmable
controllers on SINEC L2, but generally to SINEC L2.

Section Contents Page
11 Performance Features of the CP 541 1-2
12 The CP 541 in the SIMATIC Environment 1-4
13 View of the CP 541 1-5
14 Suitable Programmable Controllers for the CP 541 1-7

Communications Processor CP 541
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Overview

1.1 Performance Features of the CP 541

Introduction

Fields of
Application

Communication
Modes

1-2

The ssignificant performance features of the CP 541 are described inthe fol
lowing.

You can use the CP 541 for the following fields of application:

e Subsequent networking of installed programmable controllers of the Sl
MATIC S5 family

e Substitute for SINEC L1

¢ For connecting failsafe programmable controllers of the SINIAS5
family via SINEC L2

You can establish the following communication links via the CP 541:
e PLC-PLC link
¢ Broadcast

¢ DP link for operating programmable controllers of the SIMASS fam
ily as a DP slave with any DP master in SIM& S5 and S7/M7 or with
any DP master from another manufacturer

In contrast to other DP slaves, the CP 541 exhibits a minimum cycle time
of 10 ms. It supports PROFIBUS profiles DP/FMS and User Defined at
transmission rates of up to 1.5 Mbps and PROFIBUS-DP or DP for

IM 308-B at up to 187.5 Kbps.

e Safety-related data tfaf between failsafe programmable controllers of
the SIMATIC S5 family

The communication concept has been tested for freedom from reaction of
the safety-related SINEC L1 communications between failsafe pregram
mable controllers. The CP 541 is a non-safety-related module and can
therefore be operated without a special test. Howéveigeneral condi

tions for special testing of the programmable controller must be observed.

Communications Processor CP 541
EWA 4NEB 812 6188-02
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Advantages for the
User

The CP 541 dfers you various advantages.

It allows parallel operation of the various communication modes.

It supports the safety-related connection of failsafe programmable con
trollers of the SIMAIC S5 family via SINEC L2.

It can be used with most SIMAC S5 systems.
It allows simple retrofitting on existing systems.

It is connected to the programmer interface of the programmable econtrol
ler with a simple plug-in cable; no bus terminal is needed.

Simple parameter assignment
Freedom from maintenance

It is secured directly on the standard rail; no slot in the connected pro
grammable controller is needed.

Communications Processor CP 541 1-3
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1.2 The CP 541 in the SIMATIC Environment

Incorporation in Figure 1-1shows the incorporation of the CP 541 in the STMAenviron
SIMATIC ment.

On account of the various communication modes, possible combinations of
communication modes and number of connectable programmable controllers,
Figure 1-1 is merely an example.

\
| | | [ I [
) ° j| = = = = =
AEd Bl Bl
: T
T | - JiEA
S5-100U CP 541 S5-115U CP 5430
SINEC L2 L
\
/T N\
e e e o o
\
| 1 | T [
ﬂ-_ )
Jar L
S5-115F
./
Figure 1-1 CP 541 in the SIMATIC Environment
CP 541 Emulates Forthe connected programmable contrgltbe CP 541 emulates a fully con
SINEC L1 figured SINEC L1 bus. The connected programmable controller is an
L1 slave.
1-4 Communications Processor CP 541
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1.3 View of the CP 541

View

Figure 1-2is a view of the CP 541

LED indicator
Mode switch

Terminals for
24V DC
power supply

Connector for PG/PLC

Connector for SINEC L2—

RUN
— STOP
0

SIEMENS SIMATIC S5
ERR CP 541

RUNOQOQOBF L2

PGIAG

SINEC L2
—AGIAG
-DP

6ES5 541-8AA11 :l
MHEHEE

Mount for
standard rail

Cover for
cable inlet

Figure 1-2 View of the CP 541

Communications Processor CP 541
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LED Indicators

Mode Switch

Connectors and
Terminals

1-6

The CP 541 has three LEDs to indicate the operational state of the CP 541
and any errors.

Table 1-1 LED Indicators of the CP 541

LED Color | Position Meaning

RUN Green | Left Operationaktate
ERR Red Middle | Errorin CP 541 or at PG/PLC connection

BF L2 Red Right Error at L2 connection or SINEC L2 not
yet activated

The CP 541 has a mode switch with three settings. The meanings of the dif
ferent settings are given irable 1-2.

Table 1-2 Mode Switch of the CP 541

Switch Setting Meaning
RUN The CP 541 is in normal operation. Data will be ex
changed between the PLC and SINEC L2.
STOP You can assign parameters to the CP 541 with a PG
and read out the diagnostics block.
0 The CP 541 is switchedfof

The CP 541 has various connectors and terminals; these are listed in
Table 1-3.

Table 1-3 Connectors and Terminals of the CP 541

Designation Type Meaning
PG/PLC 15-pinsub. D female with | For PG cable or connecting
slide latch cable to PLC

SINEC L2 9-pin sub. D female with | For L2 bus connector
-PLC-PLC screw-type connection

-DP

L+ Screw terminals 24V DC power supply
M

.||»

Communications Processor CP 541
EWA 4NEB 812 6188-02
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1.4  Suitable Programmable Controllers for the CP 541

Introduction Thesummaries in dbles 1-4 and 1-5 indicate the programmable controllers
of the SIMATIC S5 family which you can connect to the CP 541.

Also given are the communication modes you can install by means of CP 541
via SINEC L2 and the appropriate programmable controllers.

Both Stations via When both SINEC L2 stations are connected via CP SldleTL-4 shows
CP 541 the possible communication modes in relation to the appropriate program
mable controllers of the SIMAC S5 family

Table 1-4 Connectable Programmable Controllers and Communication Modes; both Stations Connected to Sl-
NEC L2 via CP 541

CP 541 with
SINEC L2 s
partner CP530in
iy S5-115H
S5-95F S5-115F 8855_'19050UU S5-135U S5-115H
Connected S5.1150 S5-155U
PLC S5-155H
S5-95F PLC-PLC and safety-related
PLC-PLC
S5-115F Broadcast and safety-related
broadcast
S5-90U
To S5-95U PLC-PLC
CP S5-100U Broadcast PLC-PLC
541 | SS115V PLC-PLC
cp S5-115H Broadcast
530 S5-135U
i S5-155U
S5-155H
S5-115H PLC-PLC
Communications Processor CP 541 1-7
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One Station via Whenone SINEC L2 station is connected via CP 54hld 1-5 shows the

CP 541 possible communication modes in relation to the appropriate programmable
controllers of the SIMAIC S5 family
Table 1-5 Connectable Programmable Controllers and Communication Modes; one Station Connected to

SINEC L2 via CP 541

SINEC L2 IM 308B | CP5430 | CP342-5| CP5412
partner S5-95U IM308C | CP5431 DP A2
and
S5-95U as| S5-115U | S5-115U
SINEC L2 | o5 o cter| SB5-115H | S5-115H
connec- S5-135U | S5-135U | S7-300 PG
Connected tion S5-155U S5-155U
PLC S5-155H | S5-155H
S5-95F
S5-115F
S5-90U
S5-95U
T S5-100U PLC-PLC PL%'F',D LC DP
[e]
cp S5-115U Broadcast P Broadcast P Broadcast
541 S5-115H
;F(’) S5-135U
. | $5-155U
S5-155H
S5-115H PLC-PLC PLC-PLC DP
DP
Meanings of The abbreviations inables 1-4 and 1-5 have the following meanings:

Designations

Designation Meaning

PLC-PLC (see Section 2.1)

The PLC-PLC connection serves to transmit messages between two
programmable controllers.

DP (see Section 2.2) The DP connection serves to exchange messages with a-highe

level DP master

You use a broadcast to transmit messages to all stations connegted
to SINEC L2.

The safety-related PLC-PLC connection serves to transmit safety-
related messages between two failsafe programmable controllefs.

Broadcast (see Section 2.3)

Safety-related PLC-PLC (see
Section 5.1.1)

You use safety-related broadcast to transmit safety-related meg
sages to all stations connected to SINEC L2.

Safety-related broadcast (see
Section 5.1.2)

Communications Processor CP 541
EWA 4NEB 812 6188-02



Communication Modes 2

Introduction

Declarations

Acknowledgment

This chapter provides an overview of the communication modes you can use
via the CP 541.

The following two declarations apply to the entire Manual Yequire these
declarations to facilitate understanding of the various communication modes.

¢ Node address

The node address is the address with which the programmable controller
connected to the CP 541 is accessed by it.

e Station number

The station number is the number which distinguishes the various stations
on the SINEC L2. Each station number is uniquely assigned to a station.

The CP 541 always provides a positive acknowledgment to all messages it
receives from the programmable controller

Summary of this Section Contents Page

Chapter 2.1 PLC-PLC Connection 2-2
2.2 DP Connection 2-3
2.3 Broadcast via FDL Connection 2-4

Communications Processor CP 541 2.1
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Communication Modes

2.1 PLC-PLC Connection

Introduction

Message Length

Parameter

Assignment

Address
Conversion

Address Range

2-2

The PLC-PLC connection serves for message-oriented communication be
tween two programmable controllers, without a detour via an additional sta

tion.

Each message of the non-safety-related PLC-PLC connection can contain up
to 64 bytes of data.

If you install a PLC-PLC connection, you must parameterize the CP 541 as

an active station.

The node address specified in the programmable controller is converted by
the CP 541 to the station number and vice versa. Node address 1 is converted
to station number 1, node address 2 to station number 2, etc.

PLC

CP
541

il

SINEC L2

123 30

Figure 2-1 Address Conversion for PLC-PLC Connection

Nodeaddresses 1 to 30 are available in the connected programmable-control

ler for the PLC-PLC connection.

Communications Processor CP 541
EWA 4NEB 812 6188-02
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2.2 DP Connection

Introduction

Message Length

Parameter
Assignment

Address
Conversion

Monitoring of the
Connected PLC

DP Master
Monitoring

Note Relating to

The DP connection is data-oriented non-safety-related communication be
tween a DP master and a DP slave.

The DP connection can contain up to 16 words of data in each direction.

You install the DP connection in the connected programmable controller as a
connection with node address O (see Section 4.3).

Node address 0 sent by the connected programmable controller is converted
to the DP master station number by the CP 541.

t SINEC L2
cP DP
PLC 541 master

N |

Figure 2-2 Address Conversion for DP Connection

The CP 541 monitors the DP connection to the programmable controller
Monitoring is active as soon as the CP 541 is accepted in the DP cycle and
the programmable controller has sent the first DP message.

When writing the user program in the programmable contrafesure that
cyclic DP data are presented within the response monitoring time (DPWD,
see Appendix C.5).

When the CP 541 no longer receives DP messages from the programmable
controller it emits a diagnosis to the DP master

As soon as the CP 541 is accepted in the DP cycle and the DP watchdog is
activated, the CP 541 monitors the connection to the DP master

If the DP connection to the DP master fails, the CP 541 informs the program
mable controller (see Section 6.4).

With the S5-15F, you can install either the DP connection or a non-safety-

the S5-115F related PLC-PLC connection. Both connections are not simultaneously pos
sible because they both use node address 0.
Communications Processor CP 541 2.3
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2.3 Broadcast via FDL Connection

Introduction

Message Length

Implementation

Address
Conversion

FDL Connection

Thebroadcast serves to transmit messages to all L2 stations which monitor
the SINEC L2 via FDL and the set SA®rviceaccesgoint), and use the
SDN service.

Each broadcast message can contain up to 64 bytes of data.

The CP 541 converts a broadcast message from the connected programmable
controller to a multicast message on SINEC L2. A service access point (SAP)
is used for this conversion.

e SAP

The CP 541 uses the default SAP 52 for broadcastc#n change the
SAP with parameter BSAP in frame COM of DB1.

The SAP number must be identical for all participating stations.
e SDN

SDN (senddata withno acknowledge) of the PROFIBUS protocol is used
for the broadcast.

You send the broadcast from the connected programmable controller to node
address 31. This node address is converted to station number 127 by the CP
541.

SINEC L2

CP

PLC 541 127

31

Figure 2-3 Address Conversion for Broadcast

You can establish a point-to-point connection to any PROFIBUS station
which can exchange data via FDL (free layer 2u Yo this with a broadcast
and use the SAP to specify only one other station in SINEC L2 which can
receive the message.

If only the CP 541 and another station in SINEC L2 use this $éPcan
utilize this special form of broadcast to establish a connection to any other
non-Siemens device.

Communications Processor CP 541
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Installing and Connecting the CP 541 3

Introduction

Installation of
Equipment

Working on
Cabinets

Summary of this
Chapter

Whenyou have studied this chaptgou will be able to install, connect and
start up the CP 541.

Programmable controllers of the SIMIKC S5-90U, S5-95U/F and S5-100U
series must be installed in electrical apparatus rooms or in enclosed housings,
such as metal or plastic cabinets.

Programmable controllers of the SINIKC S5-15U/H/F, S5-135U and
S5-155U/H series must be installed in grounded, enclosed metal housings
such as cabinets.

To protect the modules from the disayof static electricityoperating per
sonnel must dischge themselves electrostatically before opening cabinets
and control boxes.

Section Contents Page
3.1 Installing the CP 541 3-2
3.2 Connecting the CP 541 3-3
3.3 Starting up the CP 541 3-5
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Installing and Connecting the CP 541

3.1 Installing the CP 541

Introduction

Mounting

Removal

3-2

The CP 541 is mounted like a programmable controller of the SIKZA5
family, for example the S5-95U or S5-100U, on a standard rail to
EN 50022-35¢ 15.

Mount the CP 541 on a standard raibuvheed a free space of 46 mm.
Mount the CP 541 in the following order:

1.
2.

Hook the CP 541 onto the rail.
Swing the CP 541 down until the slide is heard to engage.

Remove the CP 541 in the following order:

1.

Switch of the 24VDC supply for the CP 541.

2. Remove the connecting cables.
3.
4. Swing the CP 541 out of the rail.

Use a screwdriver to push the slide down.

Communications Processor CP 541
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3.2 Connecting the CP 541

Introduction

Supply of Power

Connecting the
PLC to the CP 541

Connecting the
Programmer

Connecting
SINEC L2

Components for
SINEC L2

Connectthe CP 541 as follows.

We recommend the use of a SIF power supply unit. If you do not use a
SITOP power supply unit, you must use a safety-separated power supply
meeting the requirements given in Appendix A.

Connect the supply of power (2DC) to the three screw terminals on the
CP 541. Ensure correct polarity

Connect the CP 541 and the programmable controller with the preassembled
connecting cable (seable 3-1).

Observe correct connector assignments.

Table 3-1 Cable for Connecting the PLC and the CP 541
Length Order No.
Im 6ES5 735-8BB00
25m 6ES5 735-8BC50

You connect a programmer (PG) for parameter assignment or to evaluate the
diagnostics block, instead of the programmable contraiehe PG/PLC
connector of the CP 541.

Connect SINEC L2 to the 9-pin subminiature D female connector of the CP
541. Use standard components of SINEC L2 (see the m&iNHC
L2/L2FO Network Component8GK1 970-5CA00-0AA).

The components for SINEC L2 are given able 3-2.

Table 3-2 Components for SINEC L2

Name Order No.
Bus cable
e Indoor 6XV1 830-0AH10

e For burying in ground

6XV1 830-3AH10

Bus connector IP20

6ESS 762-2AA12

Communications Processor CP 541
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Connecting the
Bus Cable

Electrical Separa -
tion (Isolation)

Grounded
Configuration

Ungrounded
Configuration

Shielding

EMC Guidelines

Connecthe bus cable to the bus connectsr explained in the instructions
with the bus connector

The PG/PLC interface and the SINEC L2 interface are safety-separated (iso
lated) via optocouplers.

The reference potential and protective conductor terminal are internally con
nected.

PG/PLC

Logic |
SINEC L2
24V
M

Figure 3-1 Isolation of Terminals

As a rule, you should use a grounded arrangement. Tieis afery high re
jection of interference. Any interference currents are diggltbirom the rail
to the protective conductor

You configure the CP 541 with a grounded reference potential by connecting
the protective conductor terminal of the CP 541 to the protective conductor
Use a copper conductor with a cross-section of 2.5 mm.

To use the CP 541 in an ungrounded arrangement, you must fit the rail on
which the CP 541 is mounted, in an insulated arrangement. In the installed
state, the reference potential of the CP 541 is electrically connected to the
rail.

To dischage interference, you must connect the rail via an RC network to the
protective conductor

Values for the network:
Parallel connection of R=10@Xkund C=1uF.

Connect the cable shields of the SINEC L2, and of the connecting cable be
tween CP 541 and the programmable contrditea shield bar at each end.

Further instructions for EMC-oriented configuration can be found in the
manual for the connected programmable controller

Communications Processor CP 541
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3.3 Starting up the CP 541
Startup Proceedn the following order for the first startup.
Step Action Meaning
1 Mount the CP 541 on the rail. See Section 3.1.
2 Make connections for a programmer, th&ee Section 3.2
SINEC L2 and the power supply. If you are restarting the CP 541 after an interval, connedt the
PLC via the connecting cable instead of the programmer.
Skip Steps 4to 7.
3 Switch the CP 541 to the STOP state. | The CP 541 will be initialized (See Section 3.4.1).
Programmer operation is only possible in the STOP state.
4 Read DBL1 into the programmer. DB1 is always present in the CP 541. After a reset, there is a
default DB1 in the CP 541.
5 Make the necessary changes to DB1. | You have defined the parameters to be changed in Chapter 4.
6 Transfer the modified DB1 to the CP 541.
7 Remove the programmer from the CP
541.
8 Assign parameters to the connected PLC.
9 Connect the CP 541 to the PLC with theFor normal operation, you muptovide the connection to the
connecting cable. PLC.
10 Set the mode switch of the CP 541 to | DB1 will be stored after a STOP-RUN transition.
RUN. The exchange of data between the connected PLC and |SI-
Switch the connected PLC to RUN. NEC L2 will begin.
After a successful start and initialization of the interfaces| the
green RUN LED lights up. The CP 541 is in the RUN state.
Operation After startup, the CP 541 executes the exchanging of data.

Detailed information on the operating states of the CP 541 can be found in

Section 3.4.

Communications Processor CP 541
EWA 4NEB 812 6188-02

3-5



Installing and Connecting the CP 541

3.4 Operating States of the CP 541

Introduction

Operating States

Summary of this
Section

3-6

You can subdivide the operational behavior of the CP 541 into individual
operating states and their transitions, as explained in following.

We subdivide the operational behavior into the following operating states and
state transitions:

POWER ON

POWER ON is understood to mean the behavior when the CP 541 has
been switched on (from 0 to OP), or when operating voltage has been
restored.

STOP state
In the STOP state, you can use your PG to access both DBs in the CP 541.
START

The SART serves to evaluate and store DB1 and activate the SINEC L2
interface.

RUN state

In the RUN state, the CP 541 executes the exchanging of data between
the connected programmable controller and SINEC L2.

Section Contents Page
341 POWER ON 3-7
3.4.2 STOP State 3-8
343 START 3-9
344 RUN State 3-10
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3.4.1

Power On

POWER ON

In POWER ON, the CP 541 reacts as shown in the following flowchart.

Step

Flowchart

Explanation

1

Switch on Power
restored

y

CP 541 being initialized;
it executes an internal test.

DB1in
EEPROM?

Yes

No

CP 541 tests EEPROM

EEPROM ok?

CP 541 reads in

the default DB1

'

CP 541 copies DB1 into RAM

( STOP state )

Whether or not you set the mode
switch from 0 to SOPR, or whether
power is restored after a power fai
ure, the CP 541 reacts in the same
way.

In the initialization phase, all inter
nally stored interface data are reset
to reach a defined initial state.

An internal test is simultaneously
executed. During the test, the gree
RUN LED flashes at 8 Hz.

=)

The CP 541 checks whether a DB1
is present.

If no DB1 is stored in the EE
PROM, it is subjected to a test of
approx. 6 s.

During the test, the green RUN
LED flashes at 8 Hz.

With the EEPROM test, the CP 541
tests the EEPROM for proper func
tioning.

If the EEPROM is OK, the CP 541
loads the default DB1 from the -op
erating system.

If an error occurs, DB2 can be read
out but the CP 541 cannot be
switched to the RUN state.

The CP 541 copies DB1 from the
EEPROM into the main memary

The CP 541 is in the $IP state.
The RUN LED flashes at 2 Hz.

Communications Processor CP 541
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3.4.2 STOP State

Meaning In the STOP state, the CP 541 is initialized and the interface for the con
nected programmable controller is not activated.

RUN LED In the STOP state, the RUN LED flashes at 2 Hz.
Programmer In the STOP state, you can connect a programmer to the CP 541. The pro
Operation grammer allows you to access the two data blocks DB1 and DB2.

The PG interface is activated in the@H state.

DB1 DBL1 is the initialization block. du store the parameters for the CP 541 there.

With the entries in DB1, you fafct the operational behavior and interchange
of data between the connected programmable controller and SINEC L2.

A full description of DB1 can be found in Appendix C.

DB2 DB2 is the diagnostics block. The CP 541 stores the determined diagnostic
data there. §u can only read out DB2.

By means of the diagnostic data, you can establish whether there are errors in
the CP 541 or in the two communication interfaces.

A full description of DB2 can be found in Section 6.2.

3-8 Communications Processor CP 541
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3.4.3 START
START The STAR is explained in the following flowchart.
Step Flowchart Explanation
1 The CP 541 is in the SIP
4>< STOP state > State.
RUN LED flashes at 2 Hz.
2 Setting The CP 541 evaluates the-set
of mode ting of the mode switch
switch? 9 ’
STOP
3 Set the mode switch from ®P
Mode switch set to RUN to RUN.
4 ) The CP 541 evaluates the-pa
| rameters in DB1 and checks
CP 541 evaluates DB1 them for completeness and pla
sibility.
5 R Yes Is DB1 complete and are all pa
DB1 ok? rameters in order?
No
6 If an error is detected, the CP
CP 541 evaluates error 541 evaluates the'error.and gel
erates an appropriate diagnosti
message in DB2.
: The ERR error LED is additien
error LED on
In the event of an errpthe CP
* 541 remains in the SJP state.
v
7 CP 541 copies DB1 into EEPROM The CP 541 writes DB1 into the
EEPROM.
v
8 RUN state The CP 541 is in the RUN stats.
The RUN LED lights up.
Communications Processor CP 541 3.9
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3.4.4 RUN State

Meaning In the RUN state, both the PLC interface and the SINEC L2 interface are
ready to exchange data.

Operator inputs via the programmer are not possible in the RUN state.

Exchange of Data The CP 541 transfers the data from the connected programmable controller to
SINEC L2 and vice versa.

Communication A description of communication modes supported by the CP 541 can be
found in Chapter/2 and Section 5.1.

3-10 Communications Processor CP 541
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Assigning Parameters to the CP 541 for 4
the Connections

Introduction

Connections

Summary of this
Chapter

This chapter contains instructions for assigning parameters to the CP 541
with minimum complexityfor the individual connections between the-con
nected programmable controller and SINEC L2.

We will explain which parameters you must change in DB1 in the reset state.
A reset is only possible from the programmer

Appendix B explains how to optimize the parameters in DB1.

Brief instructions are given here for the following connections:
* PLC-PLC connection
e Broadcast

e DP connection

Section Contents Page
4.1 Configuring a PLC-PLC Connection 4-2
4.2 Configuring the Broadcast Mode 4-3
4.3 Configuring a DP Connection 4-4

Communications Processor CP 541

EWA 4NEB 812 6188-02



Assigning Parameters to the CP 541 for the Connections

4.1

Configuring a PLC-PLC Connection

Introduction The PLC-PLC connection is comparable to a point-to-point link between two

programmable controllers.

You can easily install the PLC-PLC connection with the parameters stored in
the default DB1.

Assigning Parame-  You assign parameters for the PLC-PLC connection via the CP 541 as shown

ters to CP 541 in the following table.
Step Action Remark
1 Load DB1 into the programmer -
2 Enter the station number of the CP 541 withThe station number of the CP 541 must be
parameter TLN in frame SL2. identical to the node address of the-con
nected PLC.
Write the modified DB1 into the CP 541. |-
Switch the CP 541 to RUN. Only upon transition from SIP to RUN
will the modified DB1 be stored in the EE
PROM of the CP 541.
In the In the connected programmable controli@u must observe the following
Programmable points when assigning parameters:
Controller * The station number set in the CP 541 must be identical to the node ad
dress of the connected programmable controller
¢ With the connected programmable controferu can access node-ad
dresses 1 to 30.
e Each PLC-PLC connection can contain up to 64 bytes of data.
4-2 Communications Processor CP 541
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4.2  Configuring the Broadcast Mode

Introduction You can easily establish the broadcast mode with the parameters stored in the
default DB1.

Assigning Parame-  You assign parameters for the broadcast mode via the CP 541 as shown in the
ters to CP 541 following table.

Step Action Remark

1 Load DB1 into the programmer -

2 Enter the station number of the CP 541 withThe station number of the CP 541 must be
parameter TLN in frame SL2. identical to the node address of thecon
nected PLC.

Write the modified DB1 into the CP 541. |-

4 Switch the CP 541 to RUN. Only upon transition from SIP to RUN
will the modified DB1 be stored in the EE
PROM of the CP 541.

In the In the connected programmable controlferu must observe the following
Programmable points when assigning parameters:
Controller

e The station number set in the CP 541 must be identical to the node ad
dress of the connected programmable controller

¢ Install the broadcast mode in the connected programmable contreller us
ing node address 31.

e Each broadcast message can contain up to 64 bytes of data.

No Broadcast If you cannot receive a broadcast or the transmitted broadcast cannot be re
Possible ceived by other stations, you must modify parameter BSAP (broadcast ser
vice access point) in the COM block of DB1.

Follow the instructions in Appendix C and Appendix G.

BSAP Parameter BSAP in the COM block has the internal default value 52. If you
do not change parameter BSABu must not remove the comment charac
ters for the COM block.

Communications Processor CP 541 4-3
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4.3

Introduction

Assigning Parame-
ters to the CP 541

Configuring a DP Connection

You have a choice of two configurations for the DP connection.can op

tionally operate the CP 541 purely as a DP slave or in mixed mode with a

PLC-PLC connection and br

following table.

oadcast.

You assign parameters for the DP connection via the CP 541 as shown in the

Step Action Remark
1 Load DB1 into the programmer -
2 Enter the station number of the CP 541 withThe station number of the CP 541 must be
parameter TLN in frame SL2. identical to the node address of thecon
nected PLC.
3 Pure DP connection: With STA = PAS, the CP 541 becomes
Assign the valueA&S to parameter SY. purely a DP slave. SINEC L2-DP is thus
Mixed mode: speeded up.
Assign the value AKT (default value) to-pa | With STA = AKT, the CP 541 allows PLC-
rameter SA. PLC connection, broadcast and DP conneq
tion.
4 Remove the comment parentheses from | For the change in frame DPS to become ef
frame DPS. fective, you must remove the comment pa
rentheses.
5 Enter in parameter NWI the number of data With the DP connection, you must always
words from the DP master to the CP 541 (sé@ep to the entered value.
Appendix C). NWI and ANWMOMushoos Binidreaaide
6 Enter in parameter NWO the number of data®.
words from the CP 541 to the DP master (See
Appendix C).
7 Write the modified DB1 into the CP 541. |-
8 Switch the CP 541 to RUN. Only upon a transition from $JIP to RUN
will the changed DB1 be stored in EEPRON
of the CP 541.
4-4 Communications Processor CP 541
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In the
Programmable
Controller

Special Notes on
the DP Master

IM 308-B

In the connected programmable controli@u must observe the following
points when assigning parameters:

The station number set in the CP 541 must be identical to the node ad
dress of the connected programmable controller

Establish the DP connection in the connected programmable controller for
node address 0.

The DP connection always has a constant length. The number of data
words for sending must agree with parameter NWO in the CP 541.

Up to 16 data words per direction can be transferred via the DP eonnec
tion.

You must observe the following points in the DP master:

The CP 541 cannot be assigned parameters by the DP master with refer
ence to SINEC L2 parameters.

The parameter for minimum slave interval (minimum response interval)
must be at least 10 ms.

If you use the IM 308-B, you must assign the val&8 B parameter SY.

Communications Processor CP 541 4-5

EWA 4NEB 812 6188-02



Communications Processor CP 541
EWA 4NEB 812 6188-02



CP 541 with S5-95F/S5-115F 5

Introduction

Supported Failsafe
PLCs

Message Mode
115F-15

Acknowledgement

Summary of this
Chapter

This chapter is intended for customers wishing to use the failsafe program
mable controllers S5-95F and SB5E If you do not use either of these two
programmable controllers, you can skip this chapter

The CP 541 supports safety-related data transmission with the following
Siemens failsafe programmable controllers:

Table 5-1 Supported Failsafe Programmable Controllers
PLC Order No. From Revision Level
S5-95F 6ES5 095-8R01 03
S5-95F 6ES5 095-8R02 01
S5-115F 6ES5 942-7UF15 01

For the transmission of safety-related data, the programmable controllers
must use message ModkbE-15.

The CP 541 always issues a positive acknowledgment of a send message
from the connected programmable controller

If there is a need in the sending programmable controller to ensure that the
message was received in the receiving PLC, you must implement this in the
user program with an acknowledgment message.

Section Contents Page
5.1 Communication Modes 5-2
5.2 Configuring Connections -5
5.3 Safety Times 5-9
5.4 Redundant SINEC L2 Configuration 5-24
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51 Communication Modes

Introduction

Safety-Related
Communication

Other Communica -
tion Modes

Summary of this
Section

5-2

Section5.1 provides a summary of the safety-related communication modes

you can use via the CP 541.

Safety-related communication is possible via:
¢ PLC-PLC connection

e Broadcast via FDL

Other communication modes are possible apart from the safety-related com

munication modes.

¢ Non-safety-related PLC-PLC connection (see Section 2.1)

* Non-safety-related DP connection (see Section 2.2)

Section Contents Page
51.1 Safety-Related PLC-PLC Connection 5-3
5.1.2 Safety-Related Broadcast via FDL 5-4
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5.1.1 Safety-Related PLC-PLC Connection

Introduction

Message Length

Active Station

Address
Conversion

Address Range

The safety-related PLC-PLC connection serves for message-oriented eommu
nication between two failsafe programmable controllers, without a detour via
an additional station.

Each message of the safety-related PLC-PLC connection can contain up to
60 bytes of net data, plus 4 bytes for data detection and correction.

When you install a PLC-PLC connection, the CP 541 must be programmed
as the active station.

The node address specified in the programmable controller is converted by
the CP 541 to the station number and vice versa. Node address 1 is converted
to station number 1, node address 2 to station number 2, etc.

SINEC L2
CP ¢
AG 541 123 30
1
2
3
30

Figure 5-1 Address Conversion for the Safety-Related PLC-PLC Connection

Nodeaddresses 1 to 30 are available for the PLC-PLC connection in the con
nected programmable controller

Parameter You assign parameters for the safety-related PLC-PLC connection in the con

Assignment nected failsafe programmable controller as for a SINEC L1 slave with
COM 95F or COM 15F.

Data Paths With the S5-95Fyou can install two safety-related data paths in message
mode 15F-15. The S545F allows 29 safety-related data paths. Message
mode 95F is not permissible.

Communications Processor CP 541 5.3
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5.1.2 Safety-Related Broadcast via FDL

Introduction

Message Length

Implementation

Address
Conversion

Non-Failsafe
Station

Configuring the
Broadcast

With the safety-related broadcast, you transwith messages to all failsafe L2
stations listening on the SINEC L2 via FDL and the set, A& using ser
vice SDN.

Each safety-related broadcast message can contain up to 60 bytes of net data
plus 4 bytes for data detection and correction.

The CP 541 converts a broadcast message from the connected programmable
controller to a multicast message on SINEC L2. A service access point (SAP)
is used for this conversion.

e SAP (erviceaccessoint); the CP 541 uses default SAP 52 for the broad
cast. You can change the SAP with parameter BSAP in the COM block of
DB1.

¢ SDN (senddata withno Acknowledge) ; SDN of the PROFIBUS protocol
is used for the broadcast.

You install the broadcast with COM 95F/COMSE COM 95F/COM 15F
uses node address 31. This node address is converted by the CP 541 to station
number 127.

SINEC L2

CP

PLC 541 197

<> 31

Figure 5-2 Address Conversion for Broadcast

If you receive a safety-related broadcast with a non-failsafe SINEC-L2 sta
tion, you must not evaluate the first four bytes of the safety-related broadcast
message.

The first four bytes are used by the failsafe programmable controllers of the
SIMATIC S5 family for data security information.

As before, you can configure the broadcast in the connected programmable
controller with COM 95F or COMI5E In the connected programmable
controller you must not take into account any changes caused by the CP 541.

Communications Processor CP 541
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5.2 Configuring Connections

Introduction This chapter contains instructions on assigning parameters to the CP 541 for
operation with S5-95F or S8L5F.

DP Connection Instructions on installing a DP connection can be found in Section 4.3. The
DP connection is always non-safety-related.

SINEC L2 in Operation of a SINEC L2 in redundant configurations is possible without
Redundant restrictions (see Section 5.4).

Configuration

Summary of this Section Contents Page
Section 5.2.1 Configuring a Safety-Related PLC-PLC Connection 5-6

5.2.2 Configuring a Non-Safety-Related PLC-PLC Connection 5-7

5.2.3 Configuring the Safety-Related Broadcast Mode 5-§

Communications Processor CP 541 5.5
EWA 4NEB 812 6188-02 -



CP 541 with S5-95F/S5-115F

5.2.1

Introduction

Assigning Parame-
ters to the CP 541

Configuring a Safety-Related PLC-PLC Connection

The safety-related PLC-PLC connection is comparable to a point-to-point

connection between two failsafe programmable controllers.

You can easily install the safety-related PLC-PLC connection with the pa
rameters stored in the default DB1.

You assign parameters for the safety-related PLC-PLC connection via the CP
541 as shown in the following table.

Step

Action Remark

1

Load DB1 into the programmer -

2

Enter the station number of the CP 541 withThe station number of the CP 541 must be
parameter TLN in frame SL2. identical to the node address of the-con

nected PLC.

Write the modified DB1 into the CP 541. —

Switch the CP 541 to RUN. Only upon transition from SIP to RUN

will the modified DB1 be stored in the
EEPROM of the CP 541.

In the

Programmable

In the connected programmable controli@u must observe the following

Controller

5-6

points when assigning parameters with COM 95F or CQbfF1

The station number set in the CP 541 must be identical to the node ad
dress of the connected programmable controller

You must use message mod&H-15 to set up the connection.

You can access node addresses 1 to 30 with the connected programmable
controller.

Each message of the safety-related PLC-PLC connection can contain up
to 60 bytes of net data.

Communications Processor CP 541
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PLC-PLC Connection

You need this chapter to set up a non-safety-related PLC-PLC connection

You install the non-safety-related PLC-PLC connection with the S5-95F as

5.2.2 Configuring a Non-Safety-Related
Introduction

from an S5-15F.

shown in Section 4.1.
Assigning Parame-

ters to the CP 541

the CP 541 as shown in the

following table.

You assign parameters for the non-safety-related PLC-PLC connection via

(@Y

Step Action Remark

1 Load DB1 into the programmer -

2 Enter the station number of the CP 541 withThe station number of the CP 541 must be
parameter TLN in frame SL2. identical to the node address of the-con

nected PLC.

3 Remove the comment parentheses from theFor the change in the COM block to be ef
COM block. fective, you must remove the comment pa

rentheses.

4 Use parameter L1M to enter the station hupThe S5-15F can only set up a non-safety-r
ber of the L2 station for which the non-safe| lated connection for node address 0 (SINE
ty-related connection is to be installed. L1 master). This address is reserved in

SINEC L2.

The CP 541 will convert the address to the
station number specified with parameter
L1M.

5 Clear parameter PRI and dummy charactersThe CP 541 cannot start with the dummy
“...” or enter the priority list. characters for the priority list in DB1.

6 Write the modified DB1 into the CP 541. |-

7 Switch the CP 541 to RUN. Only upon transition from SIP to RUN

will the modified DB1 be stored in the EE
PROM of the CP 541.
In the You must observe the following points in the connected PLC:

Programmable

Controller

dress of the connected programmable controller

data.

Communications Processor CP 541
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5.2.3  Configuring the Safety-Related Broadcast Mode

Introduction

Assigning Parame-
ters to the CP 541

You can easily install the safety-related broadcast mode with the parameters
stored in the default DB1.

You assign parameters for the safety-related broadcast mode via the CP 541
as shown in the following table.

Step Action Remark
1 Load DB1 into the programmer -
2 Enter the station number of the CP 541 withThe station number of the CP 541 must be
parameter TLN in the SL2 block. identical to the node address of thecon
nected PLC.
Write the modified DB1 into the CP 541. |-
4 Switch the CP 541 to RUN. Only upon transition from SIP to RUN
will the modified DB1 be stored in the EE
PROM of the CP 541.
In the In the connected programmable controlferu must observe the following
Programmable points when assigning parameters:
Controller

No Broadcast
Possible

BSAP

¢ The station number set in the CP 541 must be identical to the node ad
dress of the connected programmable controller

¢ Install the safety-related broadcast in the connected programmabkle con
troller.

e Each safety-related broadcast message can contain up to 60 bytes of net
data.

If you cannot receive a broadcast or the transwithted broadcast cannot be
received by other stations, you must modify parameter BSAP (broadcast ser
vice access point) in the COM block of DB1.

Follow the instructions in Appendices C and G.

Parameter BSAP in the COM block has the internal default value 52. If you
do not change parameter BSABuU must not remove the comment charac
ters for the COM block.

Communications Processor CP 541
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5.3 Safety Times

Introduction

Fundamental Rule

Interval for
Received
Messages

Receive Safety
Time

Whenusing the safety-related PLC-PLC connection or the safety-related
broadcast, you must observe the process-dependent safety times. You must
agree the safety times with the inspector

When using the CP 541 with S5-95F or 358 you must comply with all
the safety conditions specified in the manual for the programmable eontrol
ler.

Please note: The S5-95F and 95 can only receive a new message when
the old message has been processed by the operating system.

You must set a monitoring time of 100 ms for the S5-95F or1S6-tvith
parameter UPDL in DB1 of the CP 541. This ensures that messdigeidraf
organized so that there is an interval of at least 100 ms between two received
messages.

Safety Note

There is no useful message monitoring with message nidgde 115. D pre
vent an undetected loss of message from occurring, you may only change the
send mailbox once during the receive safety time.

The CP 541 can receive messages simultaneously from two or more SINEC
L2 stations; it executes intermediate storage of these messages.

Safety Note

On account of the intermediate storage of messages, you must deduct the
local cycle time for CP 541 reception (k) from the SINEC L1 safety time
for receiving, specified by the inspector (see Section 5.3d8).must enter

this time in COM.

Summary of this Section Contents Page

Section 53.1 | Local Cycle Time for CP 541 510
5.3.2 Calculating the Local Cycle Time 5-11
533 Condition for the SINEC L1 Safety Time for Receiving 5-14
5.3.4 Setting the Safety Times 5-16
535 Example for Calculating the Local Cycle Times 5-18
5.3.6 Example of Verification of Safety Times 5-22
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5.3.1 Local Cycle Time for CP 541

Introduction Basedon the cycle time in SINEC L1, we use the local cycle time for epera
tion of the CP 541.

You need the local cycle time to verify the receive safety time.

Definition The local cycle time is the time elapsing until all the maximum possible mes
sages between the CP 541 and the connected programmable controller have
been exchanged onceeWlistinguish between the local cycle times for send
ing and receiving.

In the worst case, a message received by the CP 541 from SINEC L2 must
wait until it is received by the connected programmable contrdihés also
applies to the opposite direction.

Variables Affecting The local cycle time (LCT) is #dcted by the following variables:
the LCT
¢ Number of messages

For the number of messages, you must list all the messages sent and re
ceived from the viewpoint of the connected programmable controller

¢ Length of individual messages

The length of individual messages directly contributes to the transit time
of the individual message.

¢ Receive delay time (UPDL, see Appendix C.4)

You use parameter UPDL to set the receive delay time for the connected
programmable controller; with failsafe programmable controllers S5-95F
and S5-15F the time must not drop below this value for safety-related
communication.

e Send delay time (POL, see Appendix C.4)

When this time has elapsed, the connected programmable controller will
be interrogated for a new send message.

¢ Priority list (PRI, see Appendix C.4)

The CP 541 passes on the received messages from all stations specified in
the priority list to the connected programmable controller

If no particular priority list is defined, all possible stations are entered as
standard.

5-10 Communications Processor CP 541
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5.3.2 Calculating the Local Cycle Time

Introduction

Preconditions

Definitions

Communications Processor CP 541

EWA 4NEB 812 6188-02

Thefollowing is an explanation for calculating the local receive and send
cycle times for a connection between a CP 541 and a connected program
mable controller

The following preconditions apply to the calculation:

The send delay time (POL) must not be longer than the transit time of the
shortest send message, plus the transit time of the shortest receive mes
sage.

The specially defined priority list must not contain duplications.

Note

The CP 541 receives broadcast messages from all the stations with the basic
settings in DB1. These broadcast messages contribute to the local cycle time.

Proceed as follows to ensure that broadcast messages which are not needed
will not be received:

If no broadcast is to be received, you must assign the value 0 to parame
ter BSAP

If broadcast messages are only to be received from certain L2 stations,
define your own priority list.

The following definitions apply to this section:

Receiving: Receiving is understood to mean the message direction from
the CP 541 to the connected programmable controller

Sending: Sending is understood to mean the message direction from the
connected programmable controller to the CP 541.

5-11
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Preparing the

Beforebeing able to calculate the cycle times for receiving and sending, you

Calculation must carry out the following actions:
Step Action Meaning

1 Sort the messages according to message | To calculate the local cycle time, you need
direction. to separate the send and receive messages.

2 Establish the number of data to be trans | With safety-related messages, take into ac
mitted for each message. count the 4 bytes for data security

3 Determine the transit time for each messagé.he message transit time is given by the ba

sic load of 44 ms plus 2 ms per byte.
4 Sort the messages according to size. -

Message Transit

Time

Calculate the message transit times as follows:

Message transit time basic load + (humber of net data plus 4 bytes for data security over saf

related data paths) x 2 ms
where: basic load = 44 ms

pty-

Local Cycle T ime

for Receiving

Calculate the local cycle time for receiving as follows:

Step

Action

1

Draw up a simple table with two rows and the number of columns corresponding to the

ceive messages.

Mark the first row “Receive” and the second row “Send”.

=

e

Enter in the “Receive” row the transit times
order.

of all possible receive messages in descending

Then enter in the “Send” row the transit times of all possible send messages.

¢ |f you have fewer send than receive messages, you must complete the “Serafamow
ing with the longest send message, until the same number of send and receive meg

has been entered.

¢ |f you have no send messages, do not make an €iryeceive messages whose transjt
times are shorter than UPDL, you must use the configured value for UPDL.

¢ |f you have more send than receive messages, delete all excessive send messages
ing with the last, shortest send message.

You obtain the local cycle time for receiving by adding up all the message transit times|in

the completed table.

5-12
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Local Cycle Time Calculatethe local cycle time for sending as follows:
for Sending
Step Action
1 Draw up a simple table with two rows and the number of columns corresponding to the|send
messages.
Mark the first row “Send” and the second row “Receive”.
2 Enter in the “Send” row the transit times of all possible send messages in descending order
3 Then enter in the “Receive” row the transit times of all possible receive messages.
¢ If you have fewer receive than send messages, you must complete the “Receive” raw
starting with the longest receive message, until the same number of send and receive
messages has been entered.
¢ If you have no receive messages, do not make an entry
¢ If you have more receive than send messages, delete all excessive receive messages
starting with the last, shortest receive message.
4 You obtain the local cycle time for sending by adding up all the message transit times in the
completed table.
Communications Processor CP 541 5-13
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5.3.3  Condition for the SINEC L1 Safety Time for Receiving

Introduction

Different Formula

Formulae

Whenplanning a safety-related system, you and the inspector agree a pro
cess-dependent SINEC L1 safety time for receiving.

When using the CP 541, you must verify the condition for the SINEC L1
safety time for receiving, according to a formula. Please note that you must
not use the standard formula for verification from the manuals of the S5-95F
and S5-15F programmable controllers.

Verify the SINEC L1 safety time for receiving on the basis of the formula
given below All other conditions from the manuals of our S5-95F and
S5-15F programmable controllers still apply unchanged.

The formula for verifying the SINEC L1 safety time for receiving is:

SINEC L1 safety time for receivirg(2 Xt ys) +ti 2 + (2 X tLyg)
Max. adjustable CP 541 safety time for receiving=(SINEC L1 safety time for receiyipg)—t

with:

tLyus=local cycle time for sending by the sender
t ue =local cycle time for receiving by the recipient
t o =transmit time in SINEC L2

The following are valid for b:
L2 no. of stations 25: { =100 ms
L2 no. of stations 25: t »=L2 no. of stationx 4 ms

Graphic Represen -
tation of Cycle Ti-
mes

5-14

Shown in the following figure are the local cycle times for sending and re
ceiving and the transit times for message transmission.

cp cP
Sender 541 541

/

Recipient

tLus tLus t2 tLue

Shortest time which can be set with COM 95F/115F

Figure 5-3 Graphic Representation of Cycle Times

Communications Processor CP 541
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Verifying the
Receive Safety
Time

Usethe following table to verify the receive safety time:

Step Action Meaning
1 Calculate the local cycle times | See Section 5.3.2
for sending and receiving.
2 Verify the condition for the If the condition is fulfilled, you

SINEC L1 safety time for re
ceiving using the formula on
Page 5-14.

can use the CP 541 for commu
nication.

Communications Processor CP 541
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5.3.4

Introduction

Safety Time for

Setting the Safety Times

failsafe programmable controller

Explainedin the following are the actions for setting the safety times in the

Proceed as follows to determine the SINEC L1 safety time for receiving for

-

v

Receiving in the an S5-95F
S5-95F
Step Action Meaning

1 Verify the condition for the SINEC L1 safety The calculated value must be less than the
time for receiving, using the formula on Pag&INEC L1 safety time for receiving.
5-14.

2 Subtract the local cycle time for receiving of The local cycle time for receiving must be
the S5-95F from the specified SINEC L1 | subtracted from the SINEC L1 safety time,
safety time for receiving. because the received messages will be-inte

mediately stored in the CP 541.

3 Round this time down to the next multiple gfYou can only specify the receive safety tim
100 ms. in COM 95F in multiples of 100 ms.

4 Enter this value as SINEC L1 safety time far
receiving in COM 95F

Safety Time for

Proceed as follows to determine the SINEC L1 safety time for sending for an

Sending in the S5-95F.
S5-95F
Step Action Meaning
1 Calculate the local cycle time for sending. | See Section 5.3.2.
2 Double this time. This replaces condition 1 in the manual:
- — S5TFF Pogrammable Contller,
3 Verify the conditions for S5-95F SINEC L1 safety time for sending.
4 Round up the resultant time to the next mul See the manua85-95F Pogrammable Con
tiple of 100 ms. troller, SINEC L1 safety time for sending
(conditions 2-4).

5 Enter this value in COM 95F -

5-16 Communications Processor CP 541
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Safety Time in the

Proceedhs follows to determ

ine the SINEC L1 safety time for an Bg-1

S5-115F
Step Action Meaning
1 Verify the conditions for the SINEC L1 The calculated value must be less than the

safety time for receiving, using the formula
on Page 5-14.

SINEC L1 safety time for receiving.

2 Subtract the local cycle time for receiving of The local cycle time for receiving must be
the S5-15F from the specified SINEC L1 | subtracted from the SINEC L1 safety time,
safety time for receiving. because the received messages will be-inte

mediately stored in the CP 541.

3 Round this time down to the next multiple dfYou can only specify the safety time in
10 ms. COM 115F in multiples of 10 ms.

4 Enter this value as SINEC L1 safety time fqg

receiving in COM 15F.

rFor reception over two or more data paths,
you must set the highest value.

h

Communications Processor CP 541
EWA 4NEB 812 6188-02
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5.3.5 Example for Calculating the Local Cycle Times

Introduction An example for calculating the local cycle times is given here for clarifica
tion.

Configuration There are three programmable controllers, each with a CP 541 and intercon

Example nected via SINEC L2.

The message trfit between the two failsafe programmable controllers is

safety-related. Four bytes for data security are present per safety-related mes

sage.

STN 2
S5-95F with
CP 541

-

STN1
S5-115F
with CP 541

20+4 bytes 20 bytes
8 bytes
10+4 bytes

12 bytes

STN 3
S5-115U

with CP 541

Figure 5-4 Configuration Example for Calculating the Local Cycle Times

5-18
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Node 1

Local Cycle Time
for Sending STN 1

Local Cycle T ime

for Receiving
STN 1

Communications Processor CP 541
EWA 4NEB 812 6188-02

Calculationof the local cycle times:

e Two receive messages and two send messages are present. The message
transit times are given by:

— Sending of 20+4 bytes to Station 2:322 ms + 44 ms = 92 ms
— Sending of 20 bytes to Station 3::2@ ms + 44 ms = 84 ms

— Receiving of 10+4 bytes from Station 2:
14x2ms+44ms=72ms

— Receiving of 8 bytes from Station 3x& ms + 44 ms = 60 ms
e Messages sorted according to size:
— Sending: 92 ms, 84 ms
— Receiving: 72 ms, 60 ms
¢ \Verification of conditions for the send delay time:
POL < shortest send message + shortest receive message
POL = 100 ms (defaultsetting in DB£B4 ms + 60 ms = 144 ms

You obtain the local cycle time for sending by adding the individual values.

Sending 92 ms 84 ms (92 + 84 + 72 + 60) ms

Receiving 72 ms 60 ms =308 ms

You obtain the local cycle time for receiving by adding the individual values.

Receiving 72 ms 60 ms (72 + 60 + 92 + 84) ms

Sending 92 ms 84 ms =308 ms

5-19
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Node 2

Local Cycle Time
for Sending STN 2

Local Cycle T ime
for Receiving
STN 2

5-20

Calculationof local cycle times:

Two receive messages and one send message are present. The message
transit times are given by:

— Sending of 10+4 bytes to Station 1:X2 ms + 44 ms = 72 ms

— Receiving of 20+4 bytes from Station 1:
24x2ms +44 ms =92 ms

— Receiving of 12 bytes from Station 3:
12x2 ms + 44 ms = 68 ms

Messages sorted according to size:

— Sending: 72 ms

— Receiving: 92 ms, 68 ms

Verification of conditions for the send delay time:

POL< shortest send message + shortest receive message
POL = 100 ms (default setting in DB&)/'2 ms + 68 ms = 140 ms

You obtain the local cycle time for sending by adding the individual values.

Sending 72 ms (72 + 92) ms

Receiving 92 ms 68-ms =164 ms

Receive message is deleted.

You obtain the local cycle time for receiving by adding the individual values.

Receiving 92 ms 68 ms (92 + 68 + 72 + 72) mg

Sending 72 ms 72md =304 ms

*

Send message is filled in.

Communications Processor CP 541
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Node 3

Local Cycle Time
for Sending STN 3

Local Cycle T ime
for Receiving

STN 3

Calculationof local cycle times:

e Two receive messages and one send message are present. The message
transit times are given by:

— Sending of 8 bytes to Station 1x& ms + 44 ms = 60 ms
— Sending of 12 bytes to Station 2:22 ms + 44 ms = 68 ms

— Receiving of 20 bytes from Station 1.
20x2ms + 44 ms = 84 ms

* Messages sorted according to size:
— Sending: 68 ms, 60 ms
— Receiving: 84 ms
¢ \Verification of conditions for the send delay time:
POL < shortest send message + shortest receive message
POL =100 ms (default setting in DB260 ms + 84 ms = 144 ms

You obtain the local cycle time for sending by adding the individual values.

Sending 68 ms 60 ms (68 + 60 + 84 + 84) ms
Receiving 84 ms 84 m$ =206 ms

Receive message is filled in.

You obtain the local cycle time for receiving by adding the individual values.

Receiving 84 ms (84 + 68) ms

Sending 68 ms 60-m$ =152 ms

Send message is deleted.

Communications Processor CP 541
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5.3.6 Example of Verification of Safety Times

Example Theexample previously described (see Section 5.3.5) serves for verifying the
safety times.
We will now determine the safety time for a connection between the two pro
grammable controllers, Stations 1 and 2.
By agreement with the inspectar SINEC L1 safety time for receiving of 2 s
is specified.
Local Cycle Time You have determined the local cycle times from the example. They are as
follows:
Local Cycle Time for STN1 STN 2 STN 3
Sending (tus) 308 ms 164 ms 296 ms
2xsending (Xt ys) 616 ms 328 ms 592 ms
Receiving (tug) 308 ms 304 ms 152 ms
2Xxreceiving (2} t_yg) 616 ms 608 ms 304 ms
Safety Time From these data and taking into account the formula in Section 5.3.3 and the
data in 5.3.4, we obtain the safety times as follows:
STN Calculation Value to be Set
1 First formula from Page 5-14: Second formula from Page 5-14:
(S5-115F) SINEC L1 safety time for receiving >= 2000 ms —ityg, sTN1 =
2X 1t us,sTN2+ 2X tLyE,STNL T U2 = 2000 ms — 308 ms = 1692 ms
2x164 ms_+ 2308 ms + 100 ms = 1044 ms Safety time to be set with COMA F =
2000 ms >= 1044 ms 1690 ms
Condition is fulfilled.
2 First formula from Page 5-14: Second formula from Page 5-14:
(S5-95F) SINEC L1 safety time for receiving >= 2000 ms —ityg,sTN2 =
2XtLus,sTN1+ 2XtLuE,sTN2H T2 = 2000 ms — 304 ms = 1696 ms
2x308 ms + % 304 ms + 100 ms = 1324 mg . - .
_ Safety time for receiving to be set with
2000 ms >= 1324 ms COM 95F = 1600 ms
Condition is fulfilled. -
Safety time for sending = Safety time for sending to be set with
2X 1t yus,sTN2= 2X 164 ms = 328 ms COM 95F =400 ms
5-22 Communications Processor CP 541
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Result

With the data in this example, a safety-related connection can be established
between the two programmable controllers via SINEC L2, using the CP 541,
because both the safety time of Station 1 and safety time for receiving of Sta
tion 2 are less than the specified value.

Communications Processor CP 541
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54 Redundant SINEC L2 Configuration

Introduction You can configure SINEC L2 with redundancy for a safety-related cennec
tion between two or more failsafe programmable controllers. Redundant op
eration is not subject to any restrictions.

Configuration Shown in Figure 5-5 is the configuration for SINEC L2 in a redundant con
figuration for communication using two failsafe programmable controllers.

CP 541 CP 541
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Figure 5-5 Schematic Configuration of SINEC L2 in Redundant Configuration
Special Note For SINEC L2 with redundangyou use two separate SINEC L2 LANs. On

each SINEC L2, you use the same station numbers for the same failsafe pro
grammable controllers.
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Introduction

Diagnostic
Facilities

Summary of this
Chapter

Diagnosticsoffers you the facility for monitoring the proper functioning of
the CP 541 and evaluating any errors.

Information on incorrect operational states are stored by the CP 541-n diag
nostics block DB2. If necessatye CP 541 generates the DP diagnostics.

The CP 541 issues a diagnosis dedént locations:

¢ Locally with the LED indicators

* In diagnostics block DB2

* In a diagnostics message with a DP connection to the DP master
e DP diagnostic report to the connected programmable controller

If an error occurs, the CP 541 always activates the LED indicator according
to the errorand enters the error code in DB2.

Section Contents Page
6.1 Local Diagnostics with LEDs 6-2
6.2 Diagnostics Block 6-4

6.3 DP Diagnostic Message Using the ExamplamiM 308-C| 6-13
with FB IM308C

6.4 DP Diagnosis in the Programmable Controller 6-20

Communications Processor CP 541 6-1
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6.1 Local Diagnostics with LEDs

Indication The CP 541 has three LEDs to indicate the current operational state and any
errors.

Operational State The current operational state of the CP 541 is indicated with three LEDs.
e RUNLED

The current state is indicated with the green RUN LEARIE 6-1 con
tains a summary of the indications.

Table 6-1 Indications of the RUN LED

RUN LED ... CP541 ...
is off is switched df
flashes at 2 Hz is in the SOP state.
flashes at 8 Hz is executing an internal test.
is lit is in the RUN state.
e ERRLED

The red ERR LED indicates a general error in the CP 541 or at the PG/
PLC connection.

e BFL2LED

The red BF L2 LED indicates a SINEC L2 bus error or that the CP 541
has not yet been integrated in SINEC L2.

Diagnosis The diagnosis is given by the combination of the three LEDsIéar the
error, you must evaluate DB2.

DB1 Error If you set the mode switch on the CP 541 fronO8Tto RUN, and the RUN
LED continues to flash, there is a DB1 error

6-2 Communications Processor CP 541
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Evaluating the

Proceedhs follows to evaluate the diagnosis and clear any error:

Diagnosis
Step Action Explanation
1 Set the mode switch to ®P. DB2 can only be read out with the switch set

to STOP.

2 Connect the programmer to the CP 541. | You cannot access DB2 via a programmable
controller.
Read out DB2. -
4 Evaluate the errors in DB2 and take the ap| Section 6.2 contains a detailed description pf
propriate actions. DB2.
5 Reconnect the programmable controller | —

Set the mode switch to RUN.

The CP 541 evaluates DB1 again.

Communications Processor CP 541
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6.2 Diagnostics Block

Introduction

Reading out DB2

Resetting DB2

Defaults

Summary of this
Section

The CP 541 stores in the diagnostics block (DB2) all data on events occur
ring during the start and in operation.

You can read out the diagnostics block in th©BTnode with a PG.ou
connect the PG to the PG/PLC connector

You cannot access the diagnostics block in the RUN mode. In the RUN
mode, the CP 541 carries out the exchange of data between the connected
programmable controller and SINEC L2. A PG access via the programmable
controller is not possible.

DB2 can only be read out.

DB2 is reset by the CP 541 in the initialization phase and upon each change
of status from SOP to RUN.

When you switch the CP 541 from SPP to RUN, all information in DB2 is
cleared.

The diagnostics block has the default 0.

Section Contents Page
6.2.1 Structure of the Diagnostics Block 6-5
6.2.2 DB1 Errors 6-6
6.2.3 SINEC L2 Bus Errors 6-9
6.2.4 SINEC L1 Message Errors 6-10
6.2.5 Internal Errors 6-12
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6.2.1 Structure of the Diagnostics Block

Introduction

Structure

Significance of
DWO

Thefollowing is a summary of the structure of the diagnostics block (DB2).
This is where the CP 541 stores information on all detected error states.

Detailed information on DB2 can be found in the following sections.

The diagnostics block contains the ranges giveraiiers-2.

Table 6-2 Assignments of the Data Words in DB2

DW Range SeeSection
DWO Status word Below
DW1 .. DW1L |DB1 error 6.2.2
DW12 SINEC L2 bus error 6.2.3
Dw13 ... DW17| SINEC L1 message error 6.2.4
DW18 ... DW26 | Reserved -
DW27 ... DW30| Internal error 6.2.5

DWO specifies the block in DB2 of the CP 541 in which an error has been
entered.

Table 6-3 shows the significance of the individual bits in DWO. The positions
not mentioned are not assigned.

Table 6-3 Significance of DWO in DB2

Bit Significance Storedin

0 DB1 error Dw1 ... Dwi

1 | SINEC L2 bus error DwW12

2 SINEC L1 message error DW13 ... DW17

4 Internal error DwW27 ... DW30
Communications Processor CP 541 6-5
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6.2.2

Dwi

DB1 Errors

Display on the
Programmer

Multiple Errors

Multiple Messages

Givenin DWL1, in the event of an errds the number of the byte at which
the error in DB1 has occurred. For some errors, the address of the errored
block is indicated.

For the display of a DB on the PG, the data are not numbered in bytes but in
words.

If the CP 541 detects more than ten error messages, it ceases evaluation of
DB1.

For some errors, you receive multiple error messagmsshiould therefore
not consider each error message on its own but compare it to the other error
messages.

Example You have inadvertently entered station number 289 instead of 28, but you
have entered all other parameters corredty receive the following error
messages:

e 1704H: L2 interface not operational
e 2104H: TLN beyond permissible value range (1 to 30)
e 2204H: TLN of an active station is greater than HSA.

Error Code Up to 10 DB1 errors may be entered. The meanings of the error code and the
remedies can be found imfle 6-4.

Table 6-4 DB1 Error Codes

Error Code Meaning Remedy

InDL | InDR

004 FF DB1 identifier missing Specify DB1 as the first entry in DB1.

01y FF END identifier missing Specify END as the last entry in DB1.

024 FF DB1 PTR overrange Specify “;” before END.
Or check the DB1 format.

034 FOy Block designator syntax error | Verify the structure of the block designator and
fully specify all parameters.

1 DR specifies the error location for most error messages. The following error locations are possible:
04y: error in SL2 block

14y error in COM block

154: error in DPS block

6-6
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Table 6-4 DB1 Error Codes, continued
Error Code Meaning Remedy
InDL | InDR
04y XXpl | Parameter syntax error Verify the structure of parameters in the speci
fied block and fully specify all parameters.
05y XXn! | Argument syntax error or over | Observe the structure of individual parameters
range/underrange and enter the right value.
06y XXn! | Overrange/underrange in an ar | Observe the value range of individual parame
gument ters and enter the right value.
07y XXyl | Parameter combination notal | Check the values in parameters TLNAST
lowed, the values in variouspa | HSA, SET SDT 1, L1M, PRI, NWI and NWO.
rameters are mutually exclusive] Enter the right values.
174 XXpl | L2 interface not operational Check the parameters for SINEC L2.
21y XXn! | TLN beyond permissible value | Specify the right station number of the CP 541,
range (1 to 30)
224 XXn! | TLN of an active station is Check SINEC L2. HSA must be the same for all
greater than highest station num stations.
ber HSA.
234 XXnl | A connection to the own station | Modify the user program of the connected PLC.
number has been established.
26y XXn! | The value of SET must be The specification is: SET>(SDT 1 — 35)/2.
greater than the value of SDT 1| Check the values of SET and SDT 1 and enter
the right values.
29 XXn! | An L2 basic parameter is mis | Check whether all L2 basic parameters have
sing. been correctly entered.
You must specify the following basic parame
ters:
® STA = AKT: TLN, STA, BDR, HSA, TRT, SET,
ST, SDT 1 and SDT 2
® STA=PAS: TLN, STA, BDR, ST and SDT 1
Enterthe missing parameters.
304 XXul | Frame designator SL2 is preserjtDelete the excessive SL2 frame.
more than once.
31y XXul | The value of SDT 2 is too low in The specification is: SDT 2 (35+2xSET).
relation to SET Enter the right values for SDT 2 and SET
324 XXn! | The value of SDT 2 is too great| The specification is: (ST 15)=SDT 2. Enter
in relation to ST the right values for SDT 2 and ST

1 DR specifies the error location for most error messages. The following error locations are possible:
04: error in SL2 block

144: error in COM block
154: error in DPS block

Communications Processor CP 541
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Table 6-4 DB1 Error Codes, continued
Error Code Meaning Remedy
InDL | InDR
41y XXnl | The transmission rate (BDR) Lowest permissible transmission rate is 93.75
chosen is too low Kbps. Enter the right value.
42y XXn! | The own station number isen | Delete the own station number (value of TLN)
tered in PRI. from the priority list (PRI).
434 XXu!l | The station number is duplicatedDelete the excessive TLN parameter
44y XXnl | The priority list has more than | You may make up to 60 entries in the priority
60 entries. list. Delete the excessive entries.
45 XXu! | PRIis duplicated.
46y XXn! | UPDL is duplicated.
474 XXu! | BSAP is duplicated.
48y XXpl | L1M is duplicated.
- , Delete the excessive parameter
49 XXyl | POL is duplicated.
50y XXpl | NWIis duplicated.
51 XXpl | NWO is duplicated.
524 XXyl | DPWD is duplicated.
534 XXyl | DPSis present and L1M 0. Assign the value 0 to parameter L1M.
54y XXul | NWI and NWO are 0. For a DP connection, you must assign a
value= 0 to at least one of parameters NWI an
NWO.
554 XXu! | DP connection configured but 0| Enter the value 0 in the useefined PRI list.
is not entered in the usdefined
PRI list.
564 XXnl | STBS and STBR not allowed. | Delete parameters STBS and STBR.
574 XXp! | L1Mis identical to TLN. Specify the right station number
58y XXy | SL2 block designator missing. | Specify the SL2 block.
Or carry out a reset.
604 FFy DB1 is too long. DB1 may have only 1 Kbyte. Delete all unnec
essary entries.

1 DR specifies the error location for most error messages. The following error locations are possible:
— 044: error in SL2 block
— 144: error in COM block
— 154: error in DPS block

Communications Processor CP 541
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6.2.3 SINEC L2 Bus Errors

Error Code Thediagnostics block contains the error code in DR12 for SINEC L2 bus
errors. The meanings of the error codes and the remedies can be found in
Table 6-5.

Table 6-5 SINEC L2 Bus Errors

Error Code Meaning Remedy

21y Interference to send message by harde Check the EMC measures described in
ware fault in module or bus interfer Section 3.2.
ence e Replace the module.

24y Station is not yet in the ring, parame | ¢ Check SINEC L2. HSA must be the same
ter HSA is too low for all stations.

274 ... 3Q4 | Protocol error or protocol monitoring | ® Verify the basic parameters in DB1 and
error enter the right values. The basic parame
ters must be the same for all stations.

41y Station is not in the ring; anothersta | ¢ Change the station number in DB1.
tion with the same station number is
present.
B2y Only for active stations: station was | Verify the hardware configuration of
not accepted in the ring within the SINEC L2 and correct the values in DB1.

monitoring time.

42y ... Bly, | Aninternal fatal error has occurred. |® Replace the module.

COy ... FFy e Consult your Siemensfide with the error
code.
Clearing Errors If the BF L2 LED lights up during operation, the CP 541 requires a POWER

OFF/POWER ON transition to restart.

Note

If you have changed the parameters in DB1 of the CP 541, you must store
them in the EEPROM. Do this by switching the CP 541 to RUN.

Then switch the CP 541 to 0 and back to RUN again.

Communications Processor CP 541 6-9
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6.2.4

Error Codes

SINEC L1 Message Errors

Theerror codes for SINEC L1 message errors are stored in bytes in the diag

nostics block (DB2) or the CP 541, in DW13 to DW17.

Meanings of the error codes and the remedies are giveabla 6-6.

o

41

!

D

Table 6-6 SINEC L1 Message Errors

Error Code Meaning Remedy

01y The mode switch is at RUN and a proe® If you connect the programmer to the CP,
grammer is connected to the L1 inter 541, you must set the mode switch to
face or there is interference on SINEC STOP or
L1. * Remove the programmer
The CP 541 remains at RUN.

024 The L1 slave sends a message with | ® You must not send an L1 master messag
destination address 0. Howevgou |« you must configure a DP connection.
have not cofnftlgureldtadDP conntgctlon e For S5-15F: You must configure a non-
or a hon-salety-related connection safety-related connection.

(S5-115F only).
The CP 541 goes to SP.

034 L1 slave is sending to a hode address® You may only establish a DP connection.
#0. Howeverthe CP 541 is config  |e You must assign a parameter to the CP 5
ured as a passive station. as an active station (8= AKT).

The CP 541 goes to SP.

04y The number of outgoing data from thee Ensure that the data volume to the CP 54
connected programmable controller to  agrees with the value of NWO.
the CP 541 is not the same as the pa e  You must always send a constant data v¢
rameter value of NWO. ume with the DP connection.

The CP 541 goes to SP. ¢ Ensure that the parameter values in the
connected PLC, in the CP 541 and in the
DP master agree.
6-10 Communications Processor CP 541
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o

Table 6-6 SINEC L1 Message Errors, continued
Error Code Meaning Remedy
054 ¢ Connected PLC does not have thee Specify the same TLN (node address/sta
same TLN as CP 541. tion number) in both devices.
The CP 541 remains at RUN.
e The CP 541 isat RUN and a pro |* If you connect the programmer to the CP
grammer is connected. 541, you must set the mode switch to
The CP 541 remains at RUN. STOP.
¢ Interference between CP 541 and| —
connected PLC which is cleared
without intervention.
The CP 541 remains at RUN.
06y ... 0A4 | Interference on SINEC L1 whichis |-
cleared without intervention.
The CP 541 remains at RUN.
0BH The CP 541 has not received a DP | * Increase the monitoring time specified in
message from the connected PLC DPWD.
within the monitoring time parameter| «  Modify the user program in the PLC to al
ized in DPWD. low more frequent sending to the DP mas
The CP 541 remains at RUN. ter.
0CH The connected PLC has sent a broad ® You must not send a broadcast.
cast, but BSAP is 0. * Or assign a value between 33 and 52 to
The CP 541 goes to SP. BSAP in frame COM.
0Dy A PLC-PLC message with more than| ¢ The CP 541 can only transmit messages

64 bytes has been received from Sl
NEC L2.

The CP 541 goes to ®P.

up to 64 bytes. Change the maximum
PLC-PLC message length in the sending
PLC.

of

Circulating Buffer

buffer. After the last and, therefore, also latest erfify is always present.

If the CP 541 detects a new erribishifts the end marker (g by one byte
and enters the new error message in the released field.

The DB2 area for SINEC L1 message errors is established as a circulating

When the byte in DR17 has been written, the next byte is the one in DL13

again.

Communications Processor CP 541
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The CP 541 executes a self-test during the start. If an error is detected within

the test, an appropriate error message is written into the range for internal
errors (DW 27 to DW 30).

If the CP 541 detects an error in the RUN state, it interrupts the exchange of
data and goes to ®P.

Proceed in the following order to clear the error:

Remedy

Explanation

Switch the CP 541 to the 0 set
ting.

You reset the CP 541 in a-de
fined basic state.

Switch the CP 541 to the P
mode and then to RUN.

The CP 541 executes a self-te
including initialization.

If you again receive an internal
error message, continue with
the next step.

If you no longer receive an-er
ror message, the CP 541 is
ready again.

There is a fatal error

Make a note of the error code.

The error code is stored from
DL27 onward.

Replace the CP 541.

Follow the instructions in Chap
ter 3.

Consult your Siemens fide
with the error message.

6.2.5 Internal Errors

Meaning

Remedy

Step

1
2
3
4
5
6

6-12
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6.3 DP Diagnostic Message Using the Example of an
IM 308-C with FB IM308C

Introduction

Choice of
Diagnosis

Master Diagnosis

Slave Diagnosis

FB IM308C

Exchanging
Diagnostic Data

The DB diagnostic message is structured to Standard DIN E 19245, Part 3,
and provides information on the DP slave or CP 541.

Two diagnostic facilities are available:
* Master diagnosis as an overview diagnosis

e Slave diagnosis as a secondary diagnosis

In the master diagnosis, an overview diagnosis is contained in the first 16
bytes. From the overview diagnosis, you can take the DP slaves which have
reported a diagnosis or which cannot be addressed from this DP.master

The overview diagnosis is particularly recommended when you have two or
more DP slaves. Since you are using the master diagnosis, you need not re
guest the slave diagnosis from each DP slave.

Contained in the slave diagnosis is all diagnostic information for a particular
DP slave.

The structure of the slave diagnosis is explained in Section 6.3.1

You can read the CP 541 diagnosis into your programmable contsalbér
as SIMATIC S5, as a so-called slave diagnosis, with function block IM308C
(FB192) for example, with IM 308-C.

A detailed description of FB IM308C is given in the man&dl:200 Distri
buted I/O System

The CP 541 informs the DP master of a diagnosis via high-priority sending of
the useful data. The DP master then automatically requests the diagnostic
message from the CP 541.

Procedure The procedure for reading the diagnosis into your programmable controller
with FB IM308C is described in detail in the mandar: 200 Distributed 1/0
System
An example of a diagnostic call for the slave diagnosis is given in Section
6.3.4.

Communications Processor CP 541 6-13
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Output of the The CP 541 indicates to the DP master that there is a diagnosis. If a-new er
Diagnosis ror occurs, the diagnosis is automatically fetched by the DP maktsipro
cedure is repeated with each change of diagnosis.

Summary of this Section Contents Page
Section 6.3.1 Structure of the Diagnosis 6-15
6.3.2 Contents of the DP Standard Section 6-16
6.3.3 Device-Related Diagnosis 6-18
6.3.4 Example of a Diagnostic Call with IM308-C and FB 6-19

IM308C

6-14 Communications Processor CP 541
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6.3.1 Structure of the Diagnosis

Size The diagnostic message contains 8 bytes of data.

Structure The structure of the diagnostic message complies with the specifications of
the PROFIBUS DP standard. The structure of the entire diagnosis is repre
sented in @ble 6-7.

Table 6-7 Structure of the Diagnostic Message
Byte Content
0 Stationstatus 1
1 Station status 2
2 Station status 3
3 Station number DP master
4
s Manufacturer 1D (for CP 541: TULFH)
6 Length of the device-related diagnosis in bytes inc. header (al
ways 02H for CP 541)
7 Device-related diagnosis
Diagnostic Data The diagnostic message of the CP 541 contains exactly one byte of device-

related diagnostic data.

Communications Processor CP 541 6-15
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6.3.2 Contents of the DP Standard Section

DP Standard Thefirst 6 bytes of the diagnostic message (byte 0 to byte 5) are also known
Section as the DP standard section.

This information is exchanged between the CP 541 and the DP nYaster
do not normally require this information.

Station Status 1 Table 6-8 Structure of Station Status 1 (Byte 0)
Bit | Value Content
0 1 | TheCP 541 cannot be addressed.
1 | The CP 541 is not yet ready to exchange data.
2 1 The configuration data sent by the DP master do not agree
with the specifications in DB1.
3 1 | Thereis a slave diagnosis.
4 1 Requested function is not supported by the CP 541.
5 1 An implausible reply has been received from the CP 541.
6 1 | Thereis an incorrect parameter assignment message.
7 1 | The CP 541 has been assigned parameters bieeedif

DP master from the one now attempting access to the

CP541.
Station Status 2 Table 6-9 Structure of Station Status 2 (Byte 1)

Bit | Value Content
0 1 | TheCP 541 must be assigned new parameters.
1 1 | There is a static diagnosis.
2 1 Setto 1
3 1 Response monitoring has been activated.
4 0 | Always with CP 541

The FREEZE mode cannot be switched on.
5 0 | Always with CP 541

The SYNC mode cannot be switched on.
6 0 Setto 0
The CP 541 has been deactivated.

Station Status 3 Station status 3 (byte 2) is reserved for later applicatioith.thé CP 541 it
always has the value Q0

6-16 Communications Processor CP 541
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Station Number of
DP Master

Manufacturer
Identifier

Communications Processor CP 541

EWA 4NEB 812 6188-02

Byte 3 contains the station number of the DP master which assigned parame
ters to the DP slave. Only this DP master has read and write access to this DP
slave.

The station number is given the defauliyFkuring the start. This means that
the CP 541 has not been assigned parameters by a DP master so far

The manufacturer identifier (bytes 4 and 5) allows you to make a unique
identification of the DP slave. The manufacturer identifier is product-spe
cific.

The manufacturer identifier for the CP 541 has the valge(GQ1Ry).

6-17
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6.3.3 Device-Related Diagnosis
Range Thedevice-related diagnosis is contained in bytes 6 and 7.
Contents Table 6-10 Structure of Bytes 6 and 7 of the Diagnostic Message
Byte | Value Content
6 024 | Lengthof device-related diagnosis in bytes inc. header
7 0Xy | Device-related diagnosis

The significance of the
Table 6-1.

individual bits can be found in

Device-Related

The device-related diagnosis (byte 7) is arranged as shovabia 6-1.. A

Diagnosis report is signaled with a 1.
Table 6-11 Structure of the Device-Related Diagnosis, Byte 7 of the Diagnostic Message
Bit! Meaning Cause/Reaction Remedy
0 Responsenonitoring in | The PLC at the CP 541 has natlnspect the connection betwee

CP 541 elapsed

reported with a DP message,
within the time specified with
parameter DPWD in DBL1.

CP 541 and PLC for an open-
circuit.

Check the PLC connected to
the CP 541 for faults.

Increase the monitoring time
specified in DPWD.

Change the user program in th
PLC for more frequent sending
to the DP master

=)

]

PLC is sending again.

Detected failure of the DP con
nection between CP 541 and

PLC no longer exists.

1 Bits not mentioned are not significant.

6-18
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6.3.4 Example of a Diagnostic Call with IM308-C and FB IM308C
Example Givenhere is a short example of the SBBU with IM 308-C as the DP mas
ter. It shows how you read the slave diagnosis for the CP 541 into your pro
grammable controller with FB IM308C.
i
| 1 I [ [ [
a8[Te |
I T
S5-115U IM 308-C
J
SINEC L2-DP
Figure 6-1 Example of Configuration
Assumed Situation The following situation is assumed for this user program:
e The IM 308-C reserves pages 0 to 15 as the SINEC L2-DP master
e The CP 541 has station number 3.
¢ The slave diagnosis is to be stored in DB 20.
* The slave diagnosis consists of 8 bytes.
Diagnostic Call The following user program shows how to request the slave diagnosis for the
CP 541 with FB IM308C.
STL Explanation
Q DB 30
Ju FB 192
Name :IM308C
DPAD : KH F800 Default address area of the IM 308-C
IMST KY 0, 3 IM no. = 0, CP 541 station no. = 3
FCT KS SD Function: read slave diagnosis
GCGR KM 0 Will not be evaluated
TYP KY 0, 20 S5 data area: DB 20
STAD KF +1 Diagnostic data from data word 1
LENG KF 8 Diagnostic length = 8 bytes
ERR DW 0 Error code stored in DW 0 of DB 30
Communications Processor CP 541 6-19
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6.4 DP Diagnosis in the Programmable Controller

Introduction The CP 541 informs the connected programmable controller of a failure of
the DP connection to the DP master

This chapter describes how this is achieved and what you must take-into ac

count.
DP Master The connection to the DP master is monitored as soon as the CP 541 is ac
Monitoring cepted in the DP cycle as a DP slave, and the DP watchdog in CP 541 has

been activated.

Reaction of the If the CP 541 detects a failure of the DP master or of the connection to the
CP 541 DP masterit reacts as follows:

¢ The CP 541 sends a “zero” message to the programmable controller
e The CP 541 sets bit 1 in the CBR (see below).

Zero Message In the “zero” message, all data contain the value 0 (closed-circuit principle).

The message has the length you specified with parameter NWI in frame DPS.

CBR When the CP 541 is used with the DP connection, the receive coordination
byte (CBR) must be interpreted as follows:

e Bit 1 is always reset by the CP 541 in normal operation.
e The CP 541 sets bit 1 in the CBR in the event of failure of the DP master

Remedy Take the following actions:
¢ Inspect the connection of the DP master to SINEC L2.
* Check SINEC L2.
¢ \Verify proper functioning of the DP master

¢ Check the watchdog specified in the DP master for the connection be
tween DP master and CP 541.

6-20 Communications Processor CP 541
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Technical Data / \

What are General
Technical Data?

CE Mark

Field of
Application

Installation
Guidelines

This Chapter

Communications Processor CP 541

C€E

EWA 4NEB 812 6188-02

The general technical data contain the standards and test values met and sa
tisfied by the CP 541, that is, the criteria to which the CP 541 has been
tested.

Our products meet the requirements of EU Guideline 89/336/EEC for electro
magnetic compatibility and the harmonized European Norms (ENSs) listed
there.

The EU conformity declarations are kept available for the appropriate-autho
rities at the following address, in compliance with the above EU Guideline,
Article 10:

Siemens Aktiengesellschaft
Bereich Automatisierungstechnik
AUT E 148

Postfach 1963

D-92209 Ambeg

SIMATIC products are designed for operation in industry

With an individual approval, SIMAC products can also be used in domestic
applications (homes, shops, trades and small businessegnuét obtain the
individual approval from an authority or test centerGermanythe individ

ual approval is issued by the Federal Department for Posted@commu-
nications and its regional centers.

Field of application Requirement for
Spurious emission Noise immunity
Industry EN 50081-2: 1993 | EN 50082-2 : 1995
Domestic Individual approval EN 50082-1 : 1992

SIMATIC products meet the requirements if you comply with the installation
guidelines described in the manuals for installation and operation.

This chapter contains the technical data of the CP 541.



Technical Data

Climatic environmental conditions

Electromagnetic compatibility (EMC)/interference

W

No condensation

Atmospheric pressure

to IEC 1131-2 immunity
Temperature Discharge of static electricity to IEC 801-2 Severity
Operation * Discharge of static 8 kV discharge in air
* Horizontal installation O ... + 60°C electricity Discharge on all parts ac
e \Vertical installation 0 ... + 40°C cessible to the user in no
. mal operation
Storage/transportation —-40...+70C )
* Test voltage 6 kV contact discharge
Temperature change — .
) Electromagnetic fields to IEC 801-3, Severity 3
® Qperating 3 K/h max. )
) ) * Field strength 10 V/im
* Non-operating 1 K/min max. - -
. — Fasttransient noise voltages (burst) to IEC 801-4, Se
Relative humidity ity 3
to DIN 40040 15...95% .

On power supply lines 2 kV

At communication in- 2 kV
terfaces

ver

Spurious emission to EN 55011

Limit class A

® Operating 795 ... 1080 hPa
* Non-operating 660 ... 1080 hPa
Pollutants
SO =0.5 ppm
relative humidity< 60%
no condensation
H2S <0.5 ppm

relative humidity< 60%
no condensation

RF test to IEC 801-6, Severity 3

oV
150 kHz — 80 MHz

Test voltage

Frequency range

IEC/VDE safety specifications

Degree of protection to IEC 529
IP 20
I to IEC 536

® Construction

* C(Class

Mechanical environmental conditions

Vibrations to IEC 68-2-6

® 10Hz=f<58Hz const. amplitude

0.075 mm

e 58 Hz=f< 150 Hz const. acceleration 1 g

Insulation rating

Between electrically to DIN VDE 0160
independent circuits  (05.1988)

and circuits connected o, L 508 CSA 22.2
to central ground pointy, 142

Between all circuits to DIN VDE 0160

and central ground  (05.1988)
point or UL 508 CSA 22.2
Nr. 142

RFI suppression

to EN 50081-2
industrial application

Repetitive shock tested to VDE 0116
* Type of shock semi-sinusoidal

® Shock intensity 15 g peak value
11 ms duration

* Number 18 shocks

Test voltage

Rated voltage V;i=0..50VDC

Test voltage 500 vDC

Drop and topple to IEC 68-2-31
* Tested with

drop height 100 mm

A-2
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Dimensions and weight

Interface data

Dimensions Communication modes
* Height 162 mm e PLC-PLC 29 connections
*  Width 46 mm * Broadcast 125 connections
* Depth 120 mm ® DP connection 1 to DP master
Weight 4159 Message length for

* PLC-PLC 64 bytes max.

* Broadcast 64 bytes max.

Supply of power ® DP connection 16 words max. (word-con
Input voltage sistent)
e Rated value 24 VDC Permissible blocks
* Permissible range 20...30VDC * Data blocks DB1 and DB2
including ripple

* Ripple Uppmax= 3 V

Current consumption
* From24V
* Power dissipation

200 mA typical
4.8W

SINEC L2 data

Main processor

80C537

Communicationprocessor V 25+ with SPC

Output voltage Bus cable twisted, shielded pair
e Vifor PG 5V Interface RS 485
e |solation no Transmission method bit serial
e /2 for SINEC L2 5V Transmission protocol ~ to DIN 19245, Part 1
* [solation yes Access method
Output current . Between active sta-  token passing to DIN
tions 19245, Part 1
* From V1 for PG <55 mA )
o ) * Between active and master-slave to DIN
® Short-circuit protec-  electronic passive stations 19245, Part 1
tion :
Transmission rates 93.75 Kbps
[ ] . .
E;om V2 for SINEC =100 mA (adjustable in DB1) 187.5 Kbps
- 500 Kbps
® Short-circuit protec- fuse P
tion 1500 Kbps
* Fuse rating 250 mA fast Min. slave interval 10 ms
not replaceable Manufacturer identifier ~ 001FRy

Chassis ground and protective ground conductor ari

internally bridged.

Communications Processor CP 541
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Dimension
Drawing

Thedimension drawing for the CP 541 is given in Figure A-1.
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Figure A-1 CP 541 Dimension Drawing
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Optimizing SINEC L2 B

Introduction

Parameter BSAP

Optimization

Parameter HSA

By optimizing the parameters in DB1, you can speed up message processing
in the CP 541 and, therefore, also SINEC L2.

A full description of DB1 is given in Appendix C.

You specify the SAP (service access point) for broadcast with parameter
BSAPR Additionally, you can suppress the broadcast with BSAP

The greater the number of broadcast messages sent from the CP 541 to the
connected programmable controfldre longer is the duration of the entire
data transmission to this programmable controller

You can optimize parameter BSAP as follows:

If you do not wish to send or receive a broadcast, you must assign the value 0
to parameter BSAR he CP 541 will then not send any received broadcast
messages to the connected programmable controller

If you still generate a broadcast in your user program and send it to the
CP541, the CP 541 will generate an error message and go to@e Sate.

You afect the degree of management for SINEC L2 in the CP 541 with pa
rameter HSA. Yu use parameter HSA to specify the active station with the
highest station number

Each active station must manage its own polling list with all L2 stations in
SINEC L2. When the token is passed on, all stations not entered in the list
which are located between the own station number and the station number of
the next active station, are called cyclically

Communications Processor CP 541 B-1
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Optimizing SINEC L2

Optimization

Parameter POL

Optimization

Parameter PRI

Optimization

B-2

You can optimize parameter HSA as follows:

¢ Specify the station numbers of all active stations in a connected series.
* Begin the addressing of active stations with station number 1.

¢ Assign the station number of the highest active station to HSA.

¢ Specify no reserve or only slight reserves for any active stations to be
inserted later

Parameter POL #dcts the data transmission from the connected pragram
mable controller to the CP 541. The default for POL is 100 ms (POL = 10).

By varying this value, you can interrogate the connected programmable con
troller more or less frequently for messages to be sent, or fully suppress the
interrogation.

You can optimize parameter POL as follows. Observe the defaults of your
connected programmable contraollespecially with the S5-95F and SE5F.

¢ If the connected programmable controller is to be interrogated mere fre
quently you can reduce the value of POL. The minimum delay is 10 ms
(POL =1).

Note that the more frequent interrogation of the connected programmable
controller results in its being subjected to a higher basic load for interface
processing.

¢ If you do not wish to send messages from the connected programmable
controller you can assign the value 0 to POL. The connected pregram
mable controller will no longer be interrogated for messages to be sent.

Without a usedefined priority list PRI, all possible receive mailboxes-(sta
tion numbers 1 to 30, broadcast and DP connection) will be interrogated by
the CP 541 for newly received messages.

You can define the priority list yourself.

You can optimize parameter PRI as follows:

If you know which connection partners are present for the CP 541, you define
your own priority list. You can thus specify the priorities for particular-con
nection partners and from which partners a message will be transmitted.

With your self-defined priority list, you reduce the internal degree of man
agement for the CP 541.

Communications Processor CP 541
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Example

Parameter STA

Optimization

Parameter UPDL

Optimization

Hereare two examples of a priority list.
e PRI, 6,2

Stations 1, 6 and 2 will always be interrogated successizabh station
has the same prioritiMlessages from other stations will not be trans
mitted.

* PRIL1 61,2

With each cycle, Station 1 will be interrogated twice. Station 1 thus has a
higher priority Messages from other stations will not be transmitted.

When the message-oriented communication modes PLC-PLC connection and
broadcast are used, the CP 541 must be assigned a parameter as the active
station (SA = AKT). In this case, the CP 541 must receive the send autho
rization within the token rotation time.

The greater the number of active stations in SINEC L2, the greater is the
time required for token management of all active stations.

You can optimize parameter 53as follows:

If you only wish to use the DP connection, you can assign a parameter to the
CP 541 as the passive station ASTPAS). The token rotation time will thus
be reduced and SINEC L2 will only be loaded with data transmission.

Parameter UPDL &cts data transmission from the CP 541 to the connected
programmable controllewith the default setting, it is intended for the
S5-95F and S54B6F UPDL is preset with 100 ms (UPDL = 10) for these two
SIMATIC S5 controllers.

With a reduction in this value, successive messages can be sent more fre
quently from the CP 541 to the connected programmable controller

You can optimize parameter UPDL as follows. Observe the defaults of your
connected programmable contrallespecially with the S5-95F and SE5F
(see Sections 5.3.1 t0 5.3.5).

¢ If your programmable controller can process a subsequent message after a
receive message after a shorter time, you can reduce the value of UPDL.

Note that more frequent sending to the connected programmable control
ler results in its being subjected to a higher basic load for interface pro
cessing.

¢ If incoming messages from SINEC L2 can be sent to the connected pro
grammable controller without delayou can assign the value 0 to UPDL.

Communications Processor CP 541 B-3
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Optimizing SINEC L2

Parameter TRT You specify the token rotation time for SINEC L2 with parametef. TR
Given in Appendix C.7 is a detailed description for calculating parameter
TRT and, therefore, optimizing it.

B-4 Communications Processor CP 541
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Parameters of DB1 C

Introduction

Modifying DB1

Default DB1

COM DB1

Size of DB1

Interaction

You assign parameters to the CP 541 with DB1 in the CP Wiithas de
termine the operational behavior of the CP 541.

To be able to modify DB1 in CP 541, you must switch the CP 541@&PST
and connect a PG to the PG/PLC input. It is assumed that you already know
how to modify DB1 with a PG.

The CP 541 operating system contains a default DB1 with which the CP 541
can be started.

You cannot use software package COM DBL1.

DB1 in CP 541 can contain up to one Kbyte of data. Ensure that DB1 does
not contain too much unnecessary data such as blanks and remarks.

If you have modified DB1 repeatedlyou must compress the main memory
in the CP 541 from a PG. After a change in DB1, the old DB1 is not over
written but merely declared invalid and the modified DB1 is stored in a free
memory area. Invalid data blocks are cleared by compression.

For some parameters, you need information from all the stations in use in
SINEC L2. You will be informed again with the relevant parameters.

Summary of this Section Contents Page

Section C1 | Structure of DBL cz
C.2 Syntax of DB1 C-3
C3 General SINEC L2 Parameters - Block Identifier SL2 C-4
C4 CP 541-Specific Parameters - Block ID COM C-&
C.5 DP Parameters - Block ID DPS C-10
C.6 Default DB1 C-12
C.7 Calculating the Token Rotation Time C-14
C.8 Example of Calculation of the Token Rotation Time C-1€
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Parameters of DB1

C.1 Structure of DB1

Introduction

Structure

General SINEC L2
Parameters

CP 541-Specific
Parameters

DP Parameters

With your entries in DB1, you coordinate the exchange of data between the
connected programmable controller and SINEC L2.

DBL1 is subdivided into three areas, as shown in Figure @ can define
the following three areas in DB1:

e General SINEC L2 parameters, block identifier SERNEC L2)

e CP 541-specific parameters, block identifier COM
(communication)

e Parameters for the DP connection, block identifier DPS qave)

DB1
DB1
SL2:

; COM:

: DPS:

; END

Figure C-1 Structure of DB1

You mark the area for the general SINEC L2 parameters with the block iden
tifier SL2. This contains the station nump@ansmission rate and various
time-dependent parameters. This area is described in Appendix C.3.

You mark the area with the CP 541-specific parameters with block identifier
COM. It contains the conversion for node address 0, the SAP for the broad
cast, the send delay time, receive delay time and the priority list. This area is
described in Appendix C.4.

You mark the area with parameters for the DP connection with block-identi
fier DPS. It contains the number of data words for input and output data and
the response monitoring time for DP messages from the connected program
mable controller to the CP 541. This area is described in Appendix C.5.

Communications Processor CP 541
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Parameters of DB1

C.2 Syntax of DB1

Introduction Thestructure of DB1 and the syntax of the individual parameters comply

with fixed rules. Given in Figure C-2 is the syntax for DB1.

DB1:
"DB1" |— Fill charac- Parameter block |—={ ;" Fill charac- | "END”
ter ter
Fill charac-
ter
Parameter block:
— Block ID | " | Fill charac- Parameter sub-block |—s{ Fill charac-
ter ter

Parameter sub-block:

—»{ Parameter name | Fill charac- Argument
ter
Fill charac-
ter

Figure C-2 Syntax of DB1

Fill character

Block Identifier

You can use the following fill characters in DB1.

Character | <TAB> | <LF> <FF> <CR> "
Hex value | 09y 0AH 0Cyx 0Dy 20y 2Cy

You can use the following block identifiers in DB1:
e SL2 (see Appendix C.3)
* COM (see Appendix C.4)
* DPS (see Appendix C.5)

Communications Processor CP 541 C-3
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Parameters of DB1

C.3 General SINEC L2 Parameters - block Identifier SL2

Meaning With block identifier SL2, you enter the general parameters for the SINEC
L2. An explanation of individual parameters can be founcaild C-1.
Observe the syntax of DB1 (see Appendix C.2).
Table C-1 SL2 Parameters
Parameter Values Meaning
TLN 1..30 Station number
(Address) The station number which you enter with parameter TLN for the CP 541 must not
be entered in the priority list (parameter PRI, COM block).
The station number must be identical to the node address of the connected |pro-
grammable controller.
STA Station status
AKT * Active
You can install message-oriented communication (PLC-PLC connection),
broadcast and data-oriented communication (DB connection) in parallel.
PAS * Passive
You can only establish a data-oriented DP connection.
Token management does not take place in the CP 541. The token rotation time
is reduced; this corresponds to an acceleration of communidatiba SINEC
L2.
BDR 93.75 Baud rate
(Baud_rate) 187.5 Specifythe transmission rate in Kbps. Ensure that you use a decimal pointtd sepa
iggo rate the decimal places in DB1.
This parameter must be set identically in all stations. Use the value of the station
with the lowest maximum transmission rate. Observe the bus topology, such as
cable lengths.
HSA 1...126 With parameter HSA, you specify the@gheststation number of all active stations
present in SINEC L2.
You take this value from the configuration of your SINEC L2. Note that with each
PLC-PLC connection and each broadcast, the sending CP 541 is an active $tation.
TRT 256 ... Targetrotationtime (for token)
(TTrR) 1048320 The token rotation time is the calculated average time elapsing until all statipns
have had the token once.
A calculation of the token rotation time is given in detail in Appendix C.7.
This parameter must be set identically in all stations.

1 Designations given in parentheses comply with DIN 19245,
Specifythe value in bit times. A bit timis the time elapsing during transmission of one bit. It is the reciprocal of the

baud rate.

C-4
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Parameters of DB1

Table C-1 SL2 Parameters, continued
Parameter! Values Meaning
SET 0...494 Setup time
(Tsen The setup time is the time which may elapse between an event and the reaction to
the event.

The formula is: (SDT 2 35)/2= SET> (SDT 1-35)/2.
This parameter must be set identically in all stations.

ST 50 ... 4095 | Slottime

(Tsy) The slot time specifies how long a sending station must wait until the addregsed
station reacts. The type of message concerned is not significant.

The formula is: SB (SDT 2+ 15).
This parameter must be set identically in all stations.

SDT 1 11 ... 255 Stationdelaytime 1 (shortest protocol processing time)

(min TspRr) Stationdelay time 1 is the minimum time elapsing between the sending or receiving
of the last bit of a message and the sending or receiving of the first bit of a gubse-
guent message.

The formula is: SDT ¥ (35+ 2 X SET).
The parameter must be set identically in all stations.
SDT 2 35...1023 Stationdelaytime 2 (greatest protocol processing time)
(max Tspr) Station delay time 2 is the maximum time elapsing between the sending or feceiv-

ing of the last bit of a message and the sending or receiving of the first bit of g sub
sequent message.

The formula is: SDT ¥ (35+2X SET)<SDT 2<(ST—-15)
This parameter must be set identically in all stations.

1 Designations given in parentheses comply with DIN 19245,
Specifythe value in bit times. A bit timis the time elapsing during transmission of one bit. It is the reciprocal of the

baud rate.

Basic Parameters

Necessary Basic

Parameter§LN, STA, BDR, HSA, TR, SET, ST, SDT 1 and SDT 2 are
referred to as basic parametersu¥nust set these basic parameters identi
cally in all stations in the entire SINEC L2, except for TLN and.ST

Depending on the station status £&3Tou need not specify all basic parame

Parameters ters. The necessary basic parameters are giveabie T-2.

Table C-2 Necessary Basic Parameters According to Station Status (STA)
Station Status | TLN STA BDR HSA TRT SET ST SDT1 | SDT2
STA = AKT X X X X X X X X X
STA = PAS X X X X X

Communications Processor CP 541 C-5
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Parameters of DB1

Bus Profiles

DP/FMS

PROFIBUS-DP

DP for IM 308-B

C-6

Variousbus profiles are defined for SINEC L2. The CP 541 supports the fol

lowing profiles:
¢ DP/FMS

¢ PROFIBUS-DP
¢ DP with IM 308-B

e User defined

Table C-3 DP/FMS Bus Profile (in Bit Times)
Parameter Transmissionrate in Kbps
93.75 187.5 500 1500
SET (Tse) 50 110 110 80
ST (Tsp) 600 1500 3500 3000
SDT 1 (min TspRr) 125 250 250 150
SDT 2 (max EpRr) 250 500 1000 980

Table C-4 PROFIBUS-DP Bus Profile (in Bit Times)
Parameter Transmissionrate in Kbps
93.75 187.5
SET (Tse1) 1
ST (Tsy) 100
SDT 1 (min &pR) 11
SDT 2 (max EpR) 60

Table C-5 DP Bus Profile for IM 308-B (in Bit Times)
Parameter Transmissionrate in Kbps
93.75 187.5
SET (Tse7) 12 12
ST (Tsy) 100 200
SDT 1 (min Tspr) 55 55
SDT 2 (max EpR) 60 60

Communications Processor CP 541
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User Defined

Adjusting the
Values

Optimization

Example of SL2

Table C-6 User-Defined Bus Profile (in Bit Times)
Parameter Transmissionrate in Kbps
93.75 187.5 500t 1500
SET (TseD) 45 80 80 80
ST (Tsy) 240 400 1000 3000
SDT 1 (min TspR 45 80 80 150
SDT 2 (max EpR) 200 360 360 980

1 These values are entered in default DBL1.

You must use the basic parameters of the slowest station in SINEC L2. The
slowest station is the one with the highest value in parameter ST (slot time).

If you find that these values do not meet the requirements of your SINEC L2
configuration, you can modify the values. Ensure that you change the values
in all stations.

The following example shows the contents of block SL2 in DB1 for an active
CP 541 with station number (TLN) 1, a transmission rate of 500 Kbps and the
userdefined bus profile.

The highest station number of an active station is 30. The token rotation time
is set for the maximum possible communication size of 29 stations. The setup
time has been set to 80 bit times, the slot time to 1000 bit times, the smallest
station delay time to 80 bit times and the greatest station delay time to 360

bit times.

0: KS ='SL2: "
12: KS ="TLN 1 STA AKT BDR 500 "
24 KS =’"HSA 30 TRT 30000 p
36: KS ='SET 80 ST 1000 SDT 1 80 "
48: KS ='SDT 2 360 ';
Communications Processor CP 541 c-7
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C.4 CP 541-Specific Parameters - Block ID COM

Meaning

Table C-7

You enter the specific parameters for the CP 541 with block identifier COM.
An explanation of the individual parameters can be founditeTC-7.

Observe the syntax of DB1 (see Appendix C.2).

COM Parameters

Parameter

Values

Meaning

L1M

0,1...30

L1 master address

Only for S5-115F with a non-safety-related PLC-PLC connection:

You need the parameter for the S5-115F to be able to establish a non-safety-felated

PLC-PLC connection. The S5-115F can only send in non-safety-related mode
node address 0 (SINEC L1 master).

to

Node address 0 is converted with parameter L1M to the station number for the L2

station to which the non-safety-related PLC-PLC connection is to established
The CP 541 executes address conversion; the message itself is not changed
No other PLC-PLC connection to the station specified with L1M is possible.

Only for DP connection:
Node address 0 is reserved for the DP master. In this case, together with the

rameterdNWI and NWO in block DPS, it forms an indicafor a DP connection. No

further address decoding with the S5-115F can then be entered.

BSAP

0,33..52

Broadcastserviceaccesspoint (SAP number for broadcast)

The SAP number specifies the service access point to be used to route a bro
message from the connected programmable controller to SINEC L2 and vice

If a broadcast isot to be supported, assign the value 0 to BIAE connected prg
grammable controller will then not be unnecessarily loaded with the evaluatio
messages which are not needed.

BSAP has the internal default 52, even with no specification in DB1.

If you have already assigned this service access point in SINEC L2, you mus
anotherfree service access point located within the permissible value range ¢s
pendix G).

POL

0,1..65535

SlavePOL interval (send delay time)

two pa-

adcast
versa.

n of

use
ce Ap

With the send delay time, you specify the time after which the CP 541 interrogates

the connected programmable controller for a new message.

If you assign the value 0 to POL, the connected programmable controller will
longer be interrogated. It can then no longer send messages to the CP 541.

Enter the send delay time in multiples to 10 ms.

POL has the internal default 10 (= 100 ms), even with no specification in DB1).

no

C-8
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Table C-7 COM Parameters, continued

=

Lo

Parameter Values Meaning

UPDL 0..10 Updatedelay (receive delay time)
With the receive delay time, you specify the time after which a new message can be
sent from the CP 541 to the connected programmable controller. If you enter the
value 0, there will be no delay and a message received from SINEC L2 will b¢ im-
mediately sent to the connected programmable controller.
The receive delay time depends on the processing speed of the user progran in the
connected programmable controller.
The receive delay time must be 100 ms for S5-95F and S5-115F. With all othe
PLCs, UPDL can assume all values.
Enter the receive delay time in multiples of 10 ms.
UPDL has the internal default 10 (= 100 ms), even with no specification in DB

PRI 0,1..30 Priority list

With a maximum of 60 entries, separated by blanks or commas, you use the
list to specify the priority of individual messages relayed from the CP 541 to tk
connected programmable controller. You can also designate individual station
bers more than once.

On account of the lower transmission rate on the connecting cable between t
541 and the connected programmable controller, there may be more than ong
sage in the CP 541 for the connected PLC.

If the CP 541 receivesreew message from a station, although the previous me
of this station has not yet been passed on to the connected programmable cg
the old message is overwritten by the new one.

If you do not specify a priority list, the CP 541 internally enters all station num
(stationnumber 1 to 30), even without a specification in DB1. The own station
berwill be deleted. If you use tHeP connection, the CP 541 additionally enters
you only install a DP connection and set STA = PAS, the internal priority list w
only contain 0.

With the self-defined priority list, the CP 541 will only transmit messages of the
cified stations to the connected programmable controller.

Driority
ne
num-

he CP
2 mes-

ssage
ntroller,

bers
num
f

spe

For sending via SINEC L2, the priority list is not significant.

Example of COM

used service access point 52 for the broadcast. The receive delay time f

successive messages is preset to 100 ms.

Messages are received from stations 1, 2 and 6. Messages from station
passed on to the connected programmable controller with priority

0: KS ='COM: 5
12: KS=LIM8POL10PRI1612 "
24: KS ='BSAP 52 UPDL 10 i
Communications Processor CP 541 c-9
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Parameters of DB1

C.5 DP Parameters — Block ID "DPS”

Meaning You specify the parameters for the DP connection with block identifier DPS.
An explanation of the individual parameters can be founciteTC-8.

With block identifier DPS, you inform the CP 541 that it is to store data for
node address 0 in the DP transfer area. Data transmission is not safety-re
lated.

Observe the syntax of DB1 (see Appendix C.2).

Data Transfer The DP master fetches the data in the DP transfer area and simultaneously
stores the input data for the CP 541. The CP 541 sends the new data with
node source address 0 to the connected programmable controller

Table C-8 DPS Parameters

Parameter Values Meaning

NWI 0..16 Numberword input (length of receive data)

With parameter NWI, you specify the volume in words of the receive data
from the DP master (sent by the DP master).

You enter the values for input and output data separately.

NWO 0..16 Numberword output (length of send data)

With parameter NWO you specify the volume in words of the send data to
the DP master (made available for the DP master).

You enter the values for the input and output data separately.

DPWD 50 ... 65535 DP watctdog (DP response monitoring time)

The DP watchdog serves to monitor the DP connection between the QP 541
and the connected programmable controller.

The DP watchdog specifies the time within which a new DP message must be
sent from the connected programmable controller to the CP 541.

If the CP 541 does not receive a new DP message with node address 0 within
the DP watchdog, an error message in the form of a diagnosis will be issued
to the DP master.

Specifythe DP watchdog so that the connected programmable controller can
reliably send a DP message within this time. Take into account all intefrupt
processing times within your user program.

DP monitoring becomes active as soon as the CP 541 is accepted in the DP
cycle and DP monitoring has been activated by the DP master.

Enter the DP monitoring time in multiples of 10 ms.

DPWD has the internal default 50 (= 500 ms), even with no specificatipn in
DB1.

Consistent Data Theinput and output data to the DP master and from it are word-consistent.

C-10 Communications Processor CP 541
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DP Connection

Special Note for
S5-115F

Example of DPS

If you configure a DP connection, at least one of the two parameters NWI or
NWO must be=0.

If you have configured a DP connection in an $5H you cannot addition
ally install a non-safety-related PLC-PLC connection.

Reason: In both connections, the 958 uses node address 0 (SINEC L1
master).

The following example shows the contents of block DPS.

For the exchange of data on the DP connection, 16 words of input data and
16 words of output data are allowed.fbhe DP watchdog has been set to
500 ms.

0: KS ='DPS: "
12 KS ="NWI 16 NWO 16
24: KS ='DPWD 50
Communications Processor CP 541 c-11
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C.6 Default DB1

Introduction Whendelivered and after a reset, the CP 541 contains a default DB1. The
settings of the default DB1 in the CP 541 are such that you can use it im
mediately in most casesol need only adjust the station number

Default DB1 The following list contains an explanation of the default DB1.
Indication Explanation
KS ='DB1 "
KS ='SL2: s Block ID SL2
KS ="TLN 1 " Station number 1
KS ='STA AKT " Station status active
KS =BDR 500 Transmission rate: 500 Kbps
KS ='HSA 30 " Highest station number of all L2 masters: 30
KS ="TRT 30000 ’; Token rotation time: 30000 bit times = 60 ms
KS ='SET 80 " Setup time: 80 bit times = 0.16 ms
KS ='ST 1000 " Slot time: 1000 bit times = 2 ms
KS ='SDT 1 80 " Shortest station delay time:
80 bit times = 0.16 ms
KS ='SDT 2 360 ; " Greatest station delay time:
360 bit times = 0.72 ms
KS ='#COM: " Block identifier: COM (remarks)
KS ='L1IM 0 " Address conversion to station number: 0
KS ='BSAP 52 " Broadcast service access point: 52
KS ='POL 10 n L1 send delay time: 100 ms
KS ="UPDL 10 " Priority: ...; a dummy character has been
KS ='PRI ........ H entered.
KS ='#DPS: " Block identifier: DPS (remarks)
KS ='NWI 16 p Length of input data: 16 words
KS ='NWO 16 " Length of output data: 16 words
KS ='DPWD 50 ;# " DP watchdog: 500 ms
KS =’END N
Important Thetwo blocks COM and DPS are marked as remarks. If you wish to use

these two blocks, you must overwrite the “#” remark marks with a blank.

Note

If you remove the comment characters from block COM, you must either
clear parameter PRI or define you own priority list.

The CP 541 cannot run with the dummy character for the values of PRI in
default DB1.

C-12 Communications Processor CP 541
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Defaults All values are preset as defaults. If individual parameters are marked as re
marks, the values stored internally will be used by the CP 541. The default
values are listed inable C-9.

Table C-9 Default Values in DB1

Parameter | L1M BSAP POL UPDL PRI DPWD
Value 0 52 10 10 0",1..30 50

For the DP connection, the 0 is also entered automatically in PRI.

Modifying DB1 Proceeds follows to modify DB1.
Step Action Explanation
1 Connect your PG to the PG/PLC interface. You only have access to DB1 via the
PG/PLC interface.
2 Switch the CP 541 to the P mode. You can only modify DB1 in the
STOP mode.

Read DB1 in the CP 541. -

4 Make the desired changes. For example, enter the station num
ber in the default DB1
(see Chapter 4).

5 Store DB1 in the CP 541 again. -

Remove your PG and reconnect the connecting |—

cable.
7 Switch the CP 541 to the RUN mode. The CP 541 is now ready and DB1 is
stored in the EEPROM.

Overall Reset You can only execute an overall reset of the CP 541 by means of a program
mer.

Storage of DB1 After a STOP-RUN transition, DB1 is stored in the nonvolatile EEPROM of
the CP 541. Even if you switchfadhe CP 541, the modified DB1 will be
retained.

Communications Processor CP 541 Cc-13
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C.7 Calculating the Token Rotation Time

Meaning

Default

Optimization

Calculation

Thetoken rotation time (TR taiget rotation time) specifies the time re
quired until all active stations have had possession of the token once.

The calculation for the token rotation time is given in the following.

The token rotation time has the default 30000 bit times in DB1 of the
CP541. You can operate SINEC L2 with this setting.

If you wish to optimize the timing of your SINEC L2, you must calculate the

token rotation time yourself.ot can thus minimize the token rotation time,
which results in a speeding up of time-critical messages.

times are used.

Calculate the token rotation time according to the following instructions. Bit

The bit time is the time elapsing during sending of one bit (the reciprocal of
the transmission rate, see DIN 19245).

Step

Action

Meaning

Determine the number of stations in
SINEC L2.

You must take into account all active-sta
tions of SINEC L2.

Passive stations cannot send messages in
pendently.

e

2 Determine the maximum number of mes | The number of messages is given by the

sages for each active station. number of configured connections per-sta
tion. You must add the connections which
the station can establish by itself.

3 Distinguish the messages according to theirSort the messages according to their type.
type, such as broadcast, PLC-PLC or DP | You will have an overview of the frequency
connectiont). of individual types of connection.

4 Calculate the basic load for the individual | Add up the values fromable C-10 accord
messages without data. ing to the frequency of individual connrec

tions.

5 Determine the total data volume. Add up the data (number of bytes) of each

message.

6 Calculate the loading caused by data for | For each transmitted data byte, you must a
each message. 11 bit times.

7 Add up the individual loads. -

1 If necessaryou can take the time requirement for the DB connections from the configowinguch as COM ET
200 Windows, which calculates the token rotation time for a pure DP system.

C-14
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Basic Load Thevalues for the basic load as a function of message type and transmission
rate can be found inable C-10.

Table C-10 Basic Load on SINEC L2 (in Bit Times)

Messagetype Transmission rate in Kbps
93.75 187.5 500 1500
Token 70 75 145 345
Broadcast 210 230 480 1120
PLC-PLC connection 190 230 425 1040
DP connection (SRH 270 280 500 1160

1 SRD =Send and equestata

Communications Processor CP 541 C-15
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C.8 Example of Calculation of the Token Rotation Time

Example Thefollowing example is intended to clarify the calculation of the token
rotation time. It is based on a transmission rate of 500 Kbps.
Step Action Implementation
1 Determine the number of stations in The following stations are present:

SINEC L2.

e DP master with station number 1
e CP 541 with station number 2

e CP 541 with station number 3

e 3 DP slaves

Both CP 541s can be simultaneously ad
dressed as additional DP slaves.

Determine the maximum possible number
messages for each station.

pp  One token message per active station

e CP 541 (No. 2): one PLC-PLC conrec
tion to station 3 and broadcast

e CP 541 (No. 3): one PLC-PLC conrec
tion to station 2

e DP master: five DP connections

Distinguish the messages according to type
such as broadcast, PLC-PLC or DP conne
tion.

e 3 token messages
e 1 broadcast
e 2 PLC-PLC connections
e 5 DP connections

Calculate the basic load for the individual
messages without data.

3%x145=435
X 480=480
2x 425=1850
5x500=2500
4265 bit times

e Token:

e Broadcast:
e PLC-PLC:

e DP (SRD)

e Total load:

Determine the total data volume.

e 3 DP slaves: 50 bytes (both directions
taken together)

e CP 541 (No. 2):
— 20 bytes PLC-PLC connection
— 10 bytes broadcast
— 20 bytes DP connection

e CP 541 (No. 2):
— 20 bytes PLC-PLC connection
— 30 bytes DP connection

¢ Total load: 150 bytes of data

C-16
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Step

Action

Implementation

Calculatethe load caused by the data for
each message.

You must add 1L bit times for each trans
mitted data byte.

Load: 150x 11= 1650 bit times

Add up the individual loads.

4265 bit times
1650 bit times

Total load: 5915 bit times

e Basic load:
e Data:

The total load in ms is given by:

bit timesx 1/transmission rat@ kops)=
time(in ms)
5915bit times / 500 Kbps: 11.8 ms

Communications Processor CP 541
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DP Parameter Assignment Message D

Introduction The CP 541 needs the parameter assignment message in the DP start; it is
explained here. The DP master sends the DP parameter assignment message
to the DP slave (CP 541).

Structure The parameter assignment message contains 7 bytes of data, byte 0 to byte 6.
It is structured according to DP Standard DIN E 19254, Part 3.

DP Standard The structure of the 7 bytes according to the DP standard can be found in
Section Table D-1.
Table D-1 Structure of the DP Standard Section of the Parameter Assignment
Message
Byte | Value Meaning
Stationstatus
1 0 ... FRy | Watchdog factor

These two bytes represent two factors for the respong
monitoring time.

D

2 0..Fkg o _ _
The response time is calculated with the following for

mula: Twp =10 msx factor kpyte1) X factor Zpyte2)
3 0 ... FRy | Response delay (mingpRr)

This entry is not significant with the CP 541 because
parameter min. TSDR must be permanently entered via
DB1 as parameter SDT 1.

4,5 001Ry Manufacturer identifier

The manufacturer identifier is a product-specific ID. The
CP 541 only accepts in the parameter assignment mes
sage the manufacturer ID corresponding to the own D).
If the ID in the parameter assignment message does not
agree with the own ID, an error message is issued.

6 Group identifier

Two or more DP slaves can be grouped with group-iden
tifier.

1 Meanings of the individual bits of the station status are given in Table D-2.

Communications Processor CP 541 D-1
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Station Status

The operational behavior of the CP 541 as a DP slave is defined with the sta

tion status. Its reactions to other L2 masters are defined, and whether the
SYNC and FREEZE mode and the watchdog are used.

The SYNC and FREEZE mode are not supported by the CP 541.

Table D-2 Structure of the Station Status in the Parameter Assignment
Message
Bit Value Meaning
7,6 00
01 Not supported by the CP 541.
11
10 The CP 541 is not accessible to other PROFIBUS mas
ters. All parameters other than TSDR will be changed.
0 The SYNC mode will not be supported by the CP 541.
0 The FREEZE mode will not be supported by the CP 541.
0 The watchdog is deactivated.
1 The watchdog for SINEC L2-DP is activated in the
CP 541.
2..0 | 000 Reserved

Communications Processor CP 541
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DP Configuring Message E

Introduction The CP 541 requires the configuring message in the start after the parameter
assignment message, as described in the DP standard. The DP master sends
the DP parameter assignment message to the DP slave (CP 541).

Meaning The lengths of input and output data are specified in the configuring mes
sage. They are compared to the data contained in DB1 of the CP 541.

Structure The configuring message contains one or two identifier bytes.

Identifier Byte You define the structure of input and output data with the identifier byte. The
structure of the identifier byte is representedabl@ E-1.

Table E-1 Structure of Identifier Byte in Configuring Message

Bit Value Meaning
7,6 01 The data of the CP 541 are always word-oriented and
word consistent.

54 00 Special ID format, not used
01 Input data
10 Output data
11 Input and output data, not used

3..0 Length of data
0000 ... |1 word

1111 16 words

Number (Quantity) You can specify up to 2 identifier bytes.

You must specify the input and output data independently of each. other

Communications Processor CP 541 E-1
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Definitions for the DP Master F

Introduction Forthe DP connection between the CP 541 and the DP mtastqarotocol
specified in Standard DIN E 19245, Part 3, is used.

Definitions Given in the following list is a summary of definitions for the CP 541 which
are established for the DP connection.

The CP 541 and connected programmable controller do not require de
vice-specific parameters.

The structure of the parameter assignment message is given in
Appendix D.

The configuring message does not contain manufaetelated data.
The structure of the configuring message is given in Appendix E.
You can specify up to 16 words of data per direction.

The data have word format.

Data consistency

You must select word-oriented consistency for the data transmission in the
DP master

Manufacturer identifier: 001FH
DP watchdog

When configuring the DP mastgiou ensure that the DP watchdog with
the CP 541 is set in the DP master according to the transmission rate, as
follows:

T’'mission rate (in Kbps) 93.75 187.5 500 1500
Watchdog (in ms) =80 =70 =60 =50
CP 5430/31 With the CP 5430/31, you must select cycle-synchronous exchange of data.
IM 308-B If you use the IM 308-B as the DP masti@mu must always assign parame

ters to the CP 541 as the passive station.

Communications Processor CP 541
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Definitions for the DP Master

DMD File

Type File

Additional
Information

F-2

All slave-related characteristics are stored in a device master data (DMD)
file. The structure of the DMD file is defined in Standard DIN 19245, Part 3.

If you need the DMD file, you can retrieve it via modem under telephone
number 091/737972.

You can also retrieve the DMD file under CompuServe in AUTFORGR (
AUTFORUMN the SINEC library area.

All data of the DP slave needed for configuring with COM ET 200 are con
tained in a type file.

If you need the type file, you can retrieve it via modem under telephone
number 091/737972.

You can also retrieve the type file under CompuServe in AUTFORGBM (
AUTFORUMN the SINEC library area.

Additional information on the distributed 1/0 can be found in, for example,
the manualET 200 Distributed 1/0O System

Communications Processor CP 541
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Service Access Point (SAP) and G
PROFIBUS Services

Introduction

Audience

Definition

Service Access
Point

You do not necessarily require information on the service access points to
work with the CP 541. & can specify a service access point for broadcast
with parameter BSAP in frame COM of DB1.

The PROFIBUS services used by the CP 541 are givealle T5-2.

This chapter is intended for the bus specialist wanting more detail on the in
ternal data transmission process on SINEC L2.

A message on SINEC L2 is identified and read in by the intended receiving
station, by means of the station number carried with the messageach its
destination, another paramettre service access point (SAP) is specified in
the message.

The CP 541 handles the entering of station number and SAP for yoeay
adjust the SAP for broadcast to your bus in DB1.

The intended SAPs in the CP 541 are showralnel G-1.

Table G-1 Meanings of Service Access Points (SAPs)

SAP Meaning

0 If you assign the value 0 to parameter BSAR indicates to
the CP 541 that broadcast will not be used. No SAP will be
assigned for broadcast.

2..31 |PLC-PLC connection
33...52 |Broadcast, selectable with BSAP
55 ... 62 | DP connection according to DIN E 19245, Part 3

The following definitions apply to PLC-PLC connections:
SAP 2 means PLC-PLC connection to station 1

SAP 3 means PLC-PLC connection to station 2, etc. up to
SAP 31 means PLC-PLC connection to station 30

Communications Processor CP 541 G-1
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Service Access Point (SAP) and PROFIBUS Services

PROFIBUS Messagefrom the connected programmable controller are converted by the
Services CP 541 to the PROFIBUS services given @bl€ G-2.

Table G-2 PROFIBUS Services

Communication mode | PROFIBUS service Priority

PLC-PLC connection | SDA? Low priority

Broadcast SDN? Low priority

DP connection SRD3 See DIN E 19245, Part
3

SDA: SendData withAcknowledge
2 SDN: SendData withNo Acknowledge
3 SRD:Send andRequesData

G-2 Communications Processor CP 541
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Program Examples H

Introduction In this chapterwe have assembled three examples to demonstrate the incor
poration of the CP 541 and thdesits on the user program of the connected
programmable controller

Summary of this Section Contents Page

Section H.1 PLC-PLC Connection H-2
H.2 DP Connection H-8
H.3 Safety-Related PLC-PLC Connection: S5-95F - S5-115F H-12

Communications Processor CP 541 H-1
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Program Examples

H.1 PLC-PLC Connection

Introduction

Program Sequence

Configuration

Station 11

DB1in CP 541

H-2

This example shows a PLC-PLC connection between two S5-95Q program
mable controllers. It is a bidirectional PLC-PLC connection.

From each programmable controller (statidrahd station 12), the value of
IB 33 is sent with a positive-going edge at | 32.0 to the partner PLC and indi
cated there with QB 32.

Shown in Figure H-1 is the configuration for a PLC-PLC connection.

Station 11 Station 12

I |&
1 U4
THIS

S5-95U CP 541

oo

1]
1]

ooo

ooo

SINEC L2

Figure H-1 Configuration for a PLC-PLC Connection

Givenin the following are the data blocks (DBs), function blocks (FBs) and
organization blocks (OBs) for statiod.1

DBl in CP 541
DB1

0: KS ='DB1 SL2: TLN 11 STQ AKT *;
12: KS="BDR 500 HSQ30

24: KS =" TRT 30000 "

36: KS="SET80 ST 1000

48: KS="SDT 180 SDT 2360,
60: KS ="#DPS: NWO 16 NWI 16

72: KS = DPWD 50 #

84: KS =#COM: L1IF 0 POL 10

96: KS ="BSAP 52 UPDL 10

108: KS =PRI ......... #
120: KS =" END Y
132:

Communications Processor CP 541
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Program Examples

DB1 in S5-95U

DB11 and DB12

DB1 in S5-95U PLC

DB1

0:
12:
24:
36:
48:
60:
72:
75:

KS ='DB1 SL1: "

KS ='SLN 11 "

KS =’EF DB11 DWO "
KS =’SF DB12 DWO "
KS ='CBR FY11 Y
KS ='CBS FY12 "
KS ='; END "

DB11 and DB12 in S5-95U PLC

DB11
0: KH = 0000H
1 KH = 0000H
DB12
0: KH = 0000H
1: KH = 0000H

Communications Processor CP 541
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STL Explanation
OB 21 Restart block
Segment 1
JUPB 1
‘BE
OB 22 Restart block
Segment 1
JUPB 1
‘BE
PB 1
Segment 1
:L KH 0000
T FY O
T FY 12 Reset auxiliary flag
: Reset CBS
;L KH 0080
T FY 11 Set “ready” in CBR
BE

H-3



Program Examples

STL Explanation
OB 1 Cyclic program block
Segment 1
JUFB 12
Name S 11=>12 FB to send to station 12
ANST :132.0
: Initiate sending with | 32.0
JUFB 11
‘R 11<=12 FB to receive from station 12
‘BE
FB11 Receive block
Segment 1

Name ‘R 11<=12

Q F 117
‘BEC Test whether L1 message present
: If not, block end
:Q DB 11
'L DW 1 Open receive mailbox
‘T QB 32 Output DR 1 to QB 32
AN F 117
'S F 117 Indication for operating system,
‘BE ready to receive again

FB12 Send block

Segment 1

Name 'S 11=>12

Des :ANST I/Q/D/B/TIC: | BI/BY/WI/D: BI
Q F 127
:BEC If send mail box blocked by operating
: system, then block end
:Q =ANST
‘AN F 0.0 Initiation bit
= F 01 Auxiliary flag for signal edge
:Q =ANST Signal edge flag
= F 0.0
: Auxiliary flag for next cycle
AN F 0.1
:BEC If positive-going edge
:Q DB 12
'L KY 2,12 Open send mailbox
‘T DW 0 Send 2 bytes to station 12
L 1B 33
T DW 1 Store IB33inDR 1
AN F 127
'S F 127 Release send mailbox for operating
: system
‘BE

H-4 Communications Processor CP 541
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Program Examples

Station 12

DB1in CP 541

DB1 in S5-95U

DB11 and DB12

Givenin the following are the data blocks (DBs), function blocks (FBs) and
organization blocks (OBs) for station 12.

DB1in CP 541

DB1

0: KS ='DB1 SL2: TLN 12 STQ AKT ’;
12: KS="BDR500 HSQ30
24: KS =" TRT 30000 5

36: KS="SET80 ST 1000

48: KS="SDT 180 SDT 2360 ;;
60: KS ='#DPS: NWO 16 NWI 16 ;
72: KS = DPWD 50 K

84: KS =#COM: L1IF 0 POL 10 ;
96: KS="BSAP52 UPDL10
108: KS =PRI ......... #

120: KS =" END "
132:

DB1 in S5-95U PLC

DB1

0: KS ='DB1 SL1: N

12: KS ='SLN 12 "

24: KS ='EF DB11 DWO0 "
36: KS ='SF DB12 DWO0 "
48: KS ='CBR FY11 N
60: KS ='CBS FY12 "
72: KS ='; END N

75:

DB11 and DB12 in S5-95U PLC

DB11
0: KH = 0000H
1: KH = 0000H
DB12
0: KH = 0000H
1: KH = 0000H

Communications Processor CP 541
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Program Examples

STL Explanation
OB 21 Restart block
Segment 1
JUPB 1
‘BE
OB 22 Restart block
Segment 1
JUPB 1
‘BE
PB1
Segment 1
:L KH 0000
T FY 0
T FY 12 Reset auxiliary flag
: Reset CBS
:L KH 0080
T FY 11 Set “ready” in CBR
‘BE
STL Explanation
OB 1 Cyclic program block
Segment 1
JUFB 12
Name :S12=>11 FB for sending to station 11
ANST :132.0
: Initiate sending with | 32.0
JUFB 11
‘R 12<=11 FB for receiving from station 12
‘BE
H-6 Communications Processor CP 541
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STL Explanation
FB11 Receive block
Segment 1

Name ‘R 12<=11

Q F 117
‘BEC Test whether L1 message present
: If not, block end
:Q DB 11
L DW 1 Open receive mailbox
‘T QB 32 Output DR 1 to QB 32
‘AN F 117
= F 11.7 Indication for operating system,
‘BE ready to receive again
FB12 Send block
Segment 1
Name S 12=>11
Des :ANST I/Q/D/B/T/C: | BI/BY/W/D: BI
Q F 127
‘BEC If send mail box blocked by operating
: system, then block end
:Q =ANST
‘AN F 0.0 Initiation bit
= F 0.1 Auxiliary flag for signal edge
:Q =ANST Signal edge flag
= F 0.0
: Auxiliary flag for next cycle
‘AN F 0.1
‘BEC If positive-going edge
:Q DB 12
'L Ky211 Open send mailbox
‘T DW 0 Send 2 bytes to station 11
L IB 33
T DW 1 Store IB33inDR 1
‘AN F 127
S F 127 Release send mailbox for operating
: system
‘BE

Communications Processor CP 541
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Program Examples

H.2 DP Connection

Introduction Shownin the following is the DP connection between a DP master 1S6-1
with IM 308-C) and a DP slave (S5-90U with CP 541).

Program Sequence The DP master sends five data words to the DP slave. The DP master re
ceives two data words from the DP slave. The data are made available and
processed in flag words in the S5-90U.

Configuration The configuration for the DP connection is represented in Figure H-2.

DP master

S5-115U with IM 308-C
Y

DP slave == S
S5-90U CP 541 J o d d
o B
| | 1| L

SINEC L2-DP

Figure H-2 Configuration of a DP Connection

DP Master In this example, we assume that you configure the IM 308-C with
COM ET 200 Windows and that the type file is available (see Appendix F).

The configuration of the DP connection is subject to the following eondi
tions:

¢ The IM 308-C has station number 1 and reserves pages 0 to 15.
e The useidefined bus profile will be used.

e A transmission rate of 500 Kbps is set.

* The S5-15U with CP 944 serves as the host.

¢ The inputs and outputs will be addressed linearly

* The CP 541 has station number 3.

* The IM 308-C receives two data words from the CP 541.

* The IM 308-C sends five data words to the CP 541.

e Address P0O0O is assigned in the DP master as the start address for the in
puts and for the outputs.

H-8 Communications Processor CP 541
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Program Examples

DP Slave Givenin the following are the data blocks (DBs), functions blocks (FBs) and
organization blocks (OBs) for the slave (CP 541 with S5-90U). In the
S5-90U, you must define data block DB 10 with 50 data words in addition to
the following data.

DB1in CP 541 DB1in CP 541
DB1

0: KS ='DB1 SL2: TLN 3 STQ AKT ’;
12: KS="BDR500 HSQ30
24: KS =" TRT 30000 "

36: KS="SET 80 ST 1000

48: KS="SDT 180 SDT 2360 ;;
60: KS="DPS:NWO 2 NWI 5
72: KS = DPWD 50 i
84: KS =#COM: L1IF 0 POL 10 ;
96: KS="BSAP52 UPDL10
108: KS =" PRI ......... #

120: KS =" END "
132:
DB1 in S5-90U DB1 in S5-90U PLC
DB1
0: KS=DB1 SL1: SLN3 7
12: KS =" EF DB10DWO CBR FY6
24: KS =" SF DB10DW33 CBS FY8;;
36: KS =" END s
48:

Communications Processor CP 541 H-9
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Program Examples

STL Explanation
OB 21 Restart processing
Segment 1
:L KH 0000
T FW 6
T Fw 8 Reset CBR
: Reset CBS
‘AN F 6.7
S F 6.7 Set receive readiness in CBR
‘BE
OB 22 Restart processing
Segment 1
:L KH 0000
T FW 6
‘T FW 8 Reset CBR
: Reset CBS
‘AN F 6.7
S F 6.7 Set receive readiness in CBR
‘BE
STL Explanation
OB 1 Cyclic program processing
Segment 1
JUFB 11

Name ‘R 3<=0

JUFB 12
Name :S 3=>0

‘BE

H-10

FB for receiving from DP master

FB for sending to DP master

Communications Processor CP 541
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STL Explanation
FB 11 Receive block
Segment 1
Name :R 3<=0
Q F 6.7
‘BEC Test whether L1 message is present
: If not, block end
:Q DB 10
: Open receive mailbox
'L DW 1
T FW 10 Intermediate storage of receive data
'L DW 2 for further processing
T FwW 12
L DW 5
T FW 18
Program section to evaluate
receive data
‘AN F 6.7
S F 6.7 Indicates to operating system that
‘BE ready to receive again
FB 12 Send block
Segment 1
Name :S 3=>0
Q F 87
‘BEC If send mailbox blocked by operating
: system, then block end
:Q DB 10
'L KY 4,0 Open send mailbox
‘T DW 33 Send 4 bytes to station 0 DP master
: Program section to reserve
: send data
'L FW 20
‘T DW 34 Write send data into transfer area
L FW 22
‘T DW 35
‘AN F 8.7
S F 87 Release send mailbox for operating
: system
‘BE

Communications Processor CP 541
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H.3 Safety-Related PLC-PLC Connection: S5-95F - S5-115F

Introduction Theexample here shows a safety-related PLC-PLC connection between two
failsafe programmable controllers: the S5-95F and 155-1

Program Sequence With a positive-going edge at | 32.0, the value of IB 33 is sent from each
PLC (S5-95F and S515F) to the partner PLC, and indicated there at QB 32.

Configuration Shown in Figure H-3 is the configuration for the safety-related PLC-PLC
connection between an S5-95F and an 891

Note that the CP 541 is connected to part-PLC B at both programmable con
trollers.

Station 11 Station 12
=ssmmmmae
[ 1 / : : |I |I |I [

CP541 CP541 EH H 11T ]

= = = s

‘=Nl

a E Nl Il F

[] ]| AL L]

S5-115F

SINEC L2

Figure H-3 Configuration for a Safety-Related PLC-PLC Connection

H-12 Communications Processor CP 541
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Program Examples

Station 11 Givenin the following are the data blocks (DBs), function blocks (FBs) and
organization blocks (OBs) for statiol {S5-95F).

DB1in CP 541 DB1in CP 541
DB1

0: KS ='DB1 SL2: TLN 11 STQ AKT ’;
12: KS="BDR500 HSQ30
24: KS =" TRT 30000 5

36: KS="SET80 ST 1000

48: KS="SDT 180 SDT 2360 ;;
60: KS ='#DPS: NWO 16 NWI 16 ;
72: KS = DPWD 50 K
84: KS =#COM: L1IF 0 POL 10
96: KS ="BSAP 52 UPDL 10

1

108: KS =PRI ......... H#
120: KS = END "
132:

COM 95F Parameter assignment with COM 95F

Parameters for the operating system

User program signature (CRC checksum): 0

System identification number (0..255): 0

Interval for OB 13 (0..65535): 80 * 10ms

DB area with constant contents (Y 2..251/N): Yes 2..251
Maximum PLC cycle time (10..255): 25 * 10ms
PLC cycle time statistic (Y/N): No

DB no. for operator action in F operation(J 2..251/N):No
T'mission of error DB via SINEC L1 part-PLC B (Y/N): No
T'mission of error DB via CP 521 (Y/N): No

Parameter assignment for SINEC L1 with 95F PLC

PG bus number (Y 1..30/N): No
SINEC L1 at part-PLC A (Y/N): No
SINEC L1 at part-PLC B (Y/N) : Yes
Slave number  (1..30): 11

Communications Processor CP 541 H-13
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Parameter assignment with COM 95F, continued

Safety-related data traffic to another 95F PLC or 115F PLC
Control byte (UVB) (Y 0..255/N): Yes FY 10
Data path 1 (DB 252)

Sending part-PLC (Y AB,H/N): Yes B
Broadcast message (Y/N): No
Sending to slave (0/1..30): 12

Mode (95F, 115F-14/15): 115F-15
Safety time (0/3..1638): 3*100ms

Receiving part-PLC (Y A,B,H/N): Yes B
Receiving from slave (0/1..30): 12

Mode (95F, 115F-14/15): 115F-15
Safety time (0/3..1638): 7*100ms
Reaction (stop, user): Stop

Data path 2 (DB 253)

Sending part-PLC (Y A,B,H/N): No
Sending to slave (0/1..30): O

Mode (95F, 115F-14/15): 95F
Safety time (0/3..1638): 0*100ms

Receiving part-PLC (Y A,B,H/N): No
Receiving from slave (0/1..30): 0
Mode (95F, 115F-14/15): 95F

Safety time (0/3..1638): 0*100ms
Reaction (stop, user): Stop
STL Explanation
OB 21 Restart processing
Segment 1
JUPB 1
‘BE
OB 22 Restart processing
Segment 1
JUPB 1
‘BE
PB1
Segment 1
:Q DB 252
:L KH 0200 Open send mailbox
;T DW 32 Sending length 2 bytes in DL 32
‘BE
H-14 Communications Processor CP 541
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STL, continued

Explanation

OB 1 Cyclic program processing
Segment 1
JUFB 11
Name :RECEIVE FB for sending to station 11
‘BE
FB 11 Receive block
Segment 1
Name ‘RECEIVE
:Q F 101 Test whether L1 message present
‘BEC If not, block end
:Q DB 252 Open receive mailbox
'L DW 1 Output DB1 at QB 32
‘T QB 32
(AN F 10.1 Indication for operating system: ready
'S F 101 to receive again
‘BE
OB 13
Segment 1
Q | 320 Send initiation with | 32.0
:SPBFB 12
Name :SEND
‘BE
FB 12 Send block
Segment 1
Name :SEND
:Q DB 252
'L IB 33 Open send mailbox
‘T DW 33 Store 1B 33 in DR 33 for sending
‘AN F 10.0
'S F 10.0 Release send mailbox for operating
‘BE system

Communications Processor CP 541
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Station 12 Givenin the following are the data blocks (DBs), function blocks (FBs) and
organization blocks (OBs) for station 12 (SE5E).

DB1lin CP 541 DB1in CP 541
DB1

0: KS ='DB1 SL2: TLN 12 STQ AKT *;
12: KS="BDR 500 HSQ30

24: KS =" TRT 30000 5

36: KS="SET80 ST 1000

48: KS ="SDT 180 SDT 2360 ;;
60: KS ="#DPS: NWO 16 NWI 16 ;
72: KS =" DPWD 50 #

84: KS =#COM: L1IFO0 POL 10 ;
96: KS="BSAP52 UPDL10

108: KS =" PRI ......... #
120: KS = END s
132:
S5-115F with Parameter assignment with COM 115F
COM 115F Parameters for operating system
0 means not used
User EPROM capacity (0/8/16/32): 16 KBytes
Max. PLC cycle duration® (10..16383): 25* 10ms
Time of occurrence of second error (1..255): 9 * 10min
Calculated test frame time : 51s
Test cycle time (1..255): 9 * 10min
User time update : max. interval (2..16383):10 * 10ms
Interrupt processing: max. interval (2..255):5 * 10ms
Interval for OB 13  (0;10..16383): 80 * 10ms
Short discrepancy time, no interrupt DI (1..63): 3*10ms
Short discrepancy time, interrupt DI (0;1..255): 20 ms
Short discrepancy time, analog input (0;2..63): 0*10ms
I/O per. error tolerance variant (1.4): 1
DB no. for long discrepancy times (0;4..255): 4
Min. absolute Al deviation (0;16..255): 16
Global lower wire-break limit (norm. KF): 0
Global upper wire-break limit (norm. KF): 0
H-16 Communications Processor CP 541
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S5-115F with Parameter assignment with COM 115F
COM 115F, DB no. for PG operator control
Continued in F operation (0;4..255): 0
Number of SINEC L1 buses 0,1,2): 1
Own slave number(1..30) : 12
Number of elements in SINEC L1 polling list (1..60): 4
Number of all data bytes transferred (0..7680) : 24
Safety time SINEC L1 (0;1..16383) : 70 * 10ms
Calculated SINEC L1 setup time : 23*10ms
T’'mission of error DB via SINEC L1 (S/RIN) : N
High-grade protection of destination slave no.(Y/N) : J
Detection of message change (YIN): J
Defining the You define the send and receive mailbox in the E5Flas follows:

Mailbox

SINEC L1 SLAVE 12

0: MASTER 1..30: SLAVE 31: BROADCAST PARTNER: 11

SEND ! 11 LU bbb n ol r1ae )
TS S S S S S S S S S
TOPARTNER ! ' 1 1D b bbb bbbl
RECEIVE ! ! b L 1 L bbb b b el ]
S S S S S —
FROM PARTNER! ! v 1 v bbb bbb bbb IXXX!

Send mailbox panel

MAILBOX ! DB OR FLAG (D/M) :D  DB_NR (4..255) : 12
! MAILBOX LENGTH IN BYTES (1..62): 4 FROM DATAWORD (0..255) : 10

0: MASTER 1..30: SLAVE 31: BROADCAST PARTNER: 11

SEND ! D111 L1 b b or1ames o)
IS S S S —
TOPARTNER ! I L 1 bbb bbb bbb
RECEIVE ! ' 1 D L bbb b b pagmes 111
TS S S S S S S S S
FROM PARTNER! ' I L L 1 bbb bbb bbb IXXX!

RECEIVE mailbox panel

MAILBOX ! DB OR FLAG (D/M) :D  DB_NR (4..255) : 12
| MAILBOX LENGTH IN BYTES (1..62): 4 FROM DATAWORD (0..255) : 0

Communications Processor CP 541 H-17
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STL Explanation
OB 1 Cyclic Program block
Segment 1
L FW O
'L KF +1 LPLZ sequence
+F
T FW 0
JUFB 11
Name :RECEIVE FB for sending to station 11
‘BE
FB 11 Receive block
Segment 1

Name ‘RECEIVE

L FW 0 LPLZ sequence
'L KF +1

+F

T FW 0

:Q DB 12 Open receive mailbox
'L DW 1 Output DR1 to QB 32
T QB 32

‘BE

OB 13
Segment 1

L FW O LPLZ sequence
'L KF +1

+F

T FW 0

Al 320 Send initiation with | 32.0
:SPBFB 12

Name :SEND
‘BE

FB 12 Send block
Segment 1
Name :SEND

L FW 0 LPLZ sequence
'L KF +1

+F

T FW 0

‘Q DB 12 Open send mailbox

'L IB 33 Store IB 33 in DR 11 for sending
T DW 11

‘BE

H-18 Communications Processor CP 541
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Glossary

A

Active Stations Whenauthorized to send, active stations may send data to other stations and
request data from other stations.

B

Bit Time The bit time is the time taken to transmit one bit. It is the reciprocal of the
transmission rate:gJ; = 1/transmission rate.

Broadcast A broadcast is a message sent to all stations connected to a bus system.

C

Consistent Data Data, which are related with regard to contents and must not be separated, are
known as consistent data.
The data must not be corrupted by reading out &rdift times.

CP 5430/31 The CP 5430/31 is an active station which supports the following cemmu
nication modes: PLC-PLC, FDL, C8P and DP

D

Data-Oriented With the data-oriented connection, individual messages are transmitted cycli

Connection cally. The messages may contain identical information over a long time.
Transmission takes place in background without initiation via the user pro
gram.

Communications Processor CP 541
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Device-Related
Diagnosis

Diagnostics

Distributed 1/0O
Devices

DMD File

DP

DP Connection

DP Master

DP Master
Diagnosis

DP Slave

Glossary-2

Highestlevel of the slave-specific DP diagnosis: the device-related diagnosis
relates to the entire slave.

With CP 541, the device-related diagnosis merely contains the information
on whether or not the connected programmable controller has failed.

Diagnostics covers the detection, locating, classifying, indicating and further
evaluation of errors, interference and messages.

Diagnostics ders monitoring functions which are executed automatically
during system operation. The availability of the system is thus increased by
reducing the startup and down-times.

Within the distributed periphery (1/0s), there are various diagnostic facilities:
from the summary showing which DP slave has reported a diagnosis, to the
monitoring of an individual input/output.

Distributed peripherals are input/output units in a distributed configuration,
and not used in the CPU. For example:

e ET 200 family

¢ S5-95U with SINEC L2-DP interface

e CP541

¢ Other DP slaves from Siemens or non-Siemens devices

Distributed 1/O devices are connected to the DP master via the SINEC L2-DP
bus.

All DP slave-specific characteristics are stored in a DMD file (device master
data file). The format of the DMD file can be found in Standard DIN E
19245, Part 3.

DP stands for distributed peripherals.

The CP connection is a connection between a DP master and a DP slave in
compliance with the DP standard.

— An active station which communicates with the DP slave stations accord
ing to a defined algorithm, and makes data available to theluaets ae
cording to Standard DIN E 19245, Part 3.

The master diagnosis indicates the diagnostic data for the DP master; for ex
ample, which DP slave has a diagnostic message.

— DP standard slave

Communications Processor CP 541
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DP Standard

DP Standard Slave

FDL

IM 308-C

M

Master-Slave
Method

Message-Oriented
Connection

Parameter
Assignment

Passive Stations

PLC-PLC
Connection

PROFIBUS

Communications Processor CP 541
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Shortdesignation for Standard DIN E 19245, Part 3

— Passive station which acts according to Standard DIN E 19245, Part 3.

FieldbusDataL ink. Layer 2 of the 7-layer model complying with PROFI
BUS Standard DIN 19245.

The IM 308-C is a DP master for the distributed periphery (I/O) system.

The masteslave method is a bus access method with which only one station
is — active and all the others are passive.

With a message-oriented connection, a message is only transmitted when
required. Initiation takes place via the user program.

This is the transfer of slave parameters from the DP master to the DP slave.

Passive stations may only exchange data with an active station when re
guested to do so by the active station.

The PLC-PLC connection is a direct connection between two programmable
controllers via SINEC L2, without a detour via a master

ProcessField Bus: the German process and field bus standard specified in
the PROFIBUS standard (DIN 19245).

It specifies the functional, electrical and mechanical characteristics for a bit-
serial field bus system.
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PROFIBUS DP

R

Response Delay
Time

SDA

SDN

SINEC L2

SINEC L2-DP

Slave

SRD

Station

Glossary-4

Draft standard PROFIBUS DP (DIN E 19245, Part 3) on which the distrib
uted periphery (I/0O) system is based.

The main task of PROFIBUS DP is fast cyclic exchange of data between the
central DP master and the peripherals.

You specify the duration of the response delay time with the configuring soft
ware of the DP master

If a DP slave is not addressed within the response monitoring time, it goes to
the safe state and all outputs are set to 0.

The CP 541 sends a zero message to the connected programmable controller

SendData withAcknowledge: SDA is a service used in PROFIBUS. The
addressed station confirms reception of the message.

SendData withNo Acknowledge: the SDN service is used in SINEC L2 if a
station wishes to send a message to two or more other stations. The addressed
stations do not confirm reception of the message.

SINEC L2 is a bus system for the networking of PROFIBUS-compatible au
tomation systems and field devices in the cell and field level. SINEC L2 is
available with the following protocols: PLC-PLC, DP (distributed periphery
(I/O)), FDL (fieldbus data link), FMS (fieldbus message specification) and
TF (technological functions).

The SINEC L2 bus system with the DP protocol

A slave may only exchange data with a master when requested to do so by
the master

Send andRequesData: SRD is a service used in PROFIBUS. The addressed
station confirms reception of the message or sends the requested data.

A station is a device which can send, receive or amplify data via the bus; for
example, masteslave, repeatetransceiver

Communications Processor CP 541
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Station Number

T

Transmission Rate

Type File
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EachSINEC L2 station must be assigned a station nuniliier CP 541 only
allows station numbers 1 to 30.

The speed of data transmission; this is the number of transmitted bits per se
cond.

A file requiring configuring software COM ET 200 to configure a DP slave.
Defined in the type file are the slave-specific characteristics, such as the
number of inputs/outputs, number of diagnostic bytes, SYNC-capable, etc.
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A

Acknowledgemeni5-1
Acknowledgment, 2-1
Address conversion
broadcast, 2:4
DP connectior), 2+3
PLC-PLC connection, 2-2
safety-related broadcast, 5-4
safety-related PLC-PLC connection, [5-3
Address range PLC-PLC connection, 2-2
safety-related, 5-3

B

Basic parameters, C-5
necessaryC-5
BDR, C-4
Block identifier
COMm, C-8
DPS, C-10
Broadcast, 2-4
configuring, 4-3
safety-related, 5-4
BSAR C-8
Bus errors in SINEC L2, 6-9
Bus profile, C-6

C

Calculating the token rotation time, C-14
CBR,|6-20
CBS, 2-1
CE, mark, A-1
Circulating bufer, 6-11
COMm,|C-8
Communication, 2{1
safety-related, 5-2
Components, 3-3
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Configuration

grounded, 3-4

ungrounded, 3-4
Configuring a connection

DP connection, 4+4

PLC-PLC connection, 4-2
Configuring a PLC-PLC connection, 4-2
Configuring connections

PLC-PLC connection, with S515F, 5-7

safety-related, 55

broadcast, 5:8
PLC-PLC connection, 5-6

Configuring message, E-1

identifier byte, E-1

structure, E-1
Configuring the connection, broadcast, 4-3
Connecting the bus cable, 3-4
Connection

bus cable, 34

PG, 3-3

PLC, 3-3

SINEC L2, 3-3

supply of power3-3
Connectors and terminals, 1-6
CP 541

assigning parameters, 4-1

connection, 3-3

failsafe operation, 5-1

in the SIMATIC environment, 1-4

installation, 3-2

operating states, 3-

performance features, 1-2

starting up, 3-5

view, |1-5
CP 5430, F-1

D
Data paths, 5:3
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DB1,C-1
basic parameters, C-5
CP 541-specific parameters, C-8
default, C-12, C-13
DP parameteiC-10
errors/ 6-6
general parameters, C-4
modifying, C-1, C-13
necessary basic parameters, C-5
size, C-1
structure, C-2
syntax, C-3
DB2,/6-4
DBL1 error|6-6
DWO, 6-5
resetting, 6-4
SINEC L1 message errors, 6-10
SINEC L2 bus errors, 6-9
structure| 6-5
Default, C-13
Default DB1, C-12
Definition
local cycle time} 5-10
SAPR G-1
Definitions, 1-1
Definitions for the DP mastgF-1.
Diagnosis
device-related, 6-18
diagnostic call with FB IM308C, 6-19
in the programmable controlleg-20
Diagnostic message, structure, 6-15
Diagnostics, 6-1
block, 6-4
DP message, 6-13
facilities, 6-1
local with LEDs, 6-2
Diagnostics message
device-related diagnosis, 6+18
DP standard section, 6416
Dimension drawing, A-4
DMD file, |F-2
DP
configuring a connection, 4-4
connection2-3
definitions for the mastgF-1
diagnostic message, 6-13
diagnostic message to the programmable
controller|6-20
Master F-1
master failure, 6-20
parameterC-10
DPS| C-10

Index-2

DPWD, C-10

E

EMC, 3-4

Error, handling| 6-1

Error code
for DB1, 6-6
L1 message, 6-10
SINEC L2, 6-9

Errors, internal, 6-12

Example
calculating the local cycle times, 5-18
calculation of the token rotation time, C-16
diagnostic call with IM 308C, 6-19
parameter frame COM, C-9
parameter frame DPS, Q‘1
parameter frame SL2, C-7
user program, H-1
verification of safety time for receiving,

5-22
F
FB IM308C, 6-13
FDL, 2-4

FDL connection, 2-4
Fill characters, C+3
Frame identifierSL2, C-4

G
Grounded configuration, 3-4

HSA, C-4

Identifier byte| E-1

Indicators — LED, 1-6

Internal errors, 6-12

Interval for received messages, |5-9

L

L1M, C-8
LED indicators/ 1-6
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Local cycle time, 5-10 Local diagnostics, 6+:2
calculating, 5-1
example, 5-18
for receiving, 5-12
for sending, 5-13
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M

Manufactureidentifier, A-3
Mark, CE, A-1
Message length
broadcast, 2-4
DP connection, 2:3
PLC-PLC connection, 2-2
safety-related broadcast, 5-4
safety-related PLC-PLC connection, 5-3
Message modelbF-15, 5-1
Message transmit time, 5-12
Mode switch, 1-6
Monitoring
connected PLC, 2-3
DP master2-3
Monitoring for DP connection, 2-3
Mounting,| 3-2

N

Node address, 2-1
NWI, |C-10
NWO, C-10

O

Operating state
POWER ON, 3-7
RUN,|3-10
START, 3-9
STOR3-8

Operating states, 3-6

Overall reset, C-13

Overview|1-1

P

Parameter assignment message, D-1
DP standard section, D-1
station status, D-2
structure, D-1

Performance features, 1-2
advantages for the usdr3
communication modes, 1-2
fields of application, 1-2

PLC-PLC connection, 2-2
safety-related, 5+3

POL, C-8

PRI, C-9
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PROFIBUS
service access points, -1
services, G-2

R

Receive safety time, 5-9
Redundant SINEC L2 configuraticn, 5:24
Removal, 3-2

S

Safety time

receive, 5-9

setting, 5-15
Safety time for receiving

setting, 5-15

verification, example, 5-22
Safety time for sending, setting, 5-16
Safety times, 59
Safety-related PLC-PLC connection, 5-3
SAPR 2-4,5-4,G-1

connections, G+1

definition, G-1
SDN, 2-4, 5-4
SDT1,/C-5
SDT|2, C-5
Service access point, G-1
SET, C-§
SIMATIC environment, 1-4
SINEC L1, 1-4

message errors, 6-10
SINEC L1 safety time, formulae, 5-14
SINEC L2

bus errors, 69

bus profile| C-5

error code, 6-9

redundant configuration, 5-24
Size, DB1, C-1
SL2,C-4
ST, C-5
STA, C4
Station numbe2-1
Structure

DB1, C-2

DB2,/6-5

diagnostic message, 6415
Syntax of DB1, C-3

Communications Processor CP 541
EWA 4NEB 812 6188-02



Index

T \Y

Technicaldata, A-1 View of the CP 541, 1-5
dimension drawing, A+4

TLN, C-4

Token rotation time, C-14 Z

TRT,|C-4

Type file,F-2 Zero message, 6-20

U

Ungrounded configuration, 3-4
UPDL,|C-9
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Is the text easy to understand?
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