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Introduction

Purpose of the Theinformation in this manual will enable you to:
manual e set up the PROFIBUS bus

e parameterize the configuration of the ET 200 distributed 1/0O system with
the COM ET 200Vindows software

e operate the IM 308-C as DP master and/or DP slave
e parameterize the standard function block FB IM308C for the IM 308-C
e operate the S5-95U with DP master interface on the PROFIBUS-DP

e parameterize and operate the configuration of a DP system and/or an FMS
system with SIMAIC NET PC modules, e.g. the CP 5412 (A2) commu
nications processpas master

e start up the PROFIBUS, and

e using COM PROFIBUS, interpret the status of the inputs/outputs and
diagnostics messages while the PROFIBUS is operating

This manual deals with the S5-95U programmable controller and
supplements the system man8&t90U/S5-95U Pigrammable Contller. It
describes all the functions and features of the DP master interface of the
S5-95U.

ET 200 Distributed 1/0 System
2806161-0002 1



Introduction

Applicability of the
manual

Target group

This manual is applicable to:

Module / software

Order number

As of release/

demo program

COM PROFIBUS

version

IM 308-C 6ES5 308-3UCL 6
S5-95U 6ES5 095-8MEO1 3
CP 5412 (A2) 6GK1 541-2BA00 1
SOFTNET for PROFIBUS See Catalo¢K 10 -
COM PROFIBUS 6ES5 895-6SE2 3
RS 485 repeater 6ES7 972-0AA00-0XA0 1
PROFIBUS bus connectors | 6ES7 972-0B.10-0XA0 1

6ES7 972-0B.20-0XA0 1

6ES7 972-0BA30-0XA0 1
FB IM308C (FB 192) with Shipped together with 3

This manual describes all the modules approved at the time of issue. W

serve the right to enclose a Product Information Sheet containing up-to-date

information with each new or revised module.

This manual is intended for users wishing to plan, set up or operate the

ET 200 distributed 1/0 system with COM PROFIBUS. Readers should have

practical experience of or be familiar with the use of the S5-95U158;1
S5-135U or S5-155U programmable controllers or the SIIANET PC
modules, depending on the master which is to be used.

If you parameterize PROFIBUS-FMS with COM PROFIBUS, you must al
ready be familiar with PROFIBUS-FMS.

ET 200 Distributed I/0 System

2806161-0002
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How this manual

differs from the
predecessors

Standards and
certifications

Other requisite
manuals

ET 200 Distributed 1/0 System

2806161-0002

Whathas changed since the predecessor version of this manual:
Using COM PROFIBUS V 3.0 you can parameterize:

— other masters, such as SIMI& NET PC modules (e.g. 3412 (A2),
CP 541, CP 551, CP5611) for PROFIBUS-DP and/or
PROFIBUS-FMS

— other DP masters (with the aid of the type file for DP masters)

— other slaves, such as ET 200X or slaves belonging to the low-voltage
switchgearcontrol and monitoring, valve, controll@&OBY identifi-
cation system and encoder families, etc.

¢ Service functions of COM PROFIBUS, such as overview and slave diag
nostics, status of the slave inputs and outputs while the PROFIBUS is op
erating, allocating and changing a PROFIBUS address

* A master system can be exported to/from the IM 308-C directly via the
PROFIBUS, i.e. the memory card no longer needs to be read/written di
rectly on the PC

e Extended description of the bus connectors
e Enhanced functions of the standard function block FB IM308C

The components described in this manual comply with the requirements of
the CE mark of conformityCSA, UL and FM certifications have been ob
tained.

Please refer to section A.1 for further details of certifications and standards.

The master interface IM 308-C, the DP master interface of the S5-95U and
the SIMATIC NET PC modules are based on EN 50 170, Volume 2,
PROFIBUS.

You will find information on the S5-95U with DP-master interface and all
other versions of the S5-95U in the system ma856a®0U/S5-95U Rxgram-
mable Contoller. At various points in this manual, you will find references
to the system manu&5-90U/S5-95U xgrammable Contiler.

Separate installation instructions are available for the SIGAET PC
modules and enclosed with them.

The description of the slaves does not form part of this manoalcah find
the order numbers for the slave manuals in CataloBISPROFIBUS &
AS-Interface, Components on the Field Bus.
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Quick access

Training courses

Queries

Vi

A number of features in this manual will help you to obtain quick access to
the information you require:

e At the start of the manual, you will find a general table of contents, plus a
list of all the illustrations and a list of all the tables in the manual.

e On each page throughout the manual, the bold-face headings on the left
summarize the contents of the individual passages.

e The Appendices are followed by a Glossary containing definitions of the
important terms used in the manual.

e The manual closes with an index. The index is in alphabetical order and
you can use it to find information on the topic of your choice.

The KO-ET 200 workshop is an ideal introductory course for users wanting
to familiarize themselves with the ET 200 distributed I/O system.

If you would like more information, contact your regionahining Center or
us at the following address:

Product Marketing for SIMATIC, SIMAIC NET and COROS
AUT 951

Postfach 4848

D-90327 Nurnbey

Tel: +49 911 895-3154
Fax:+49 911 895-5021

If you have any questions on the ET 200 distributed I/O system, contact:

Hotline SIMATIC, SIMATIC NET, COROS,
Nurnberg-Moorenbrunn

Tel.: +49 91 895-7000

Fax: +49 91 895-7001/-7002

If you have any questions or suggestions relating to this manual, please com
plete the suggestions sheet and return it to oig.wWill find the suggestions
sheet inside the rear cover of the manual.

ET 200 Distributed I/0 System
2806161-0002
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System overview 1

In this chapter This chapter explains:
Section Topic Page
11 What the ET 200 distributed 1/O system is 1-2
1.2 The expansion options offered by the ET 200 distributed 1/Q [1-5
system
1.3 Masters in the ET 200 distributed I/O system
1.4 Slaves in the ET 200 distributed 1/0O system
15 | PROFIBUS field bus
1.6 COM PROFIBUS parameterization software 1-19
1.7 Network components 1-16
Goal After reading this chapteyou should know what the ET 200 distributed 1/0

system is and you should be familiar with its principal components.
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System overview

1.1 What is the ET 200 distributed 1/O system?

What is ET 2007

What does ET 200
consist of?

What is
PROFIBUS?

Reference
standards for
PROFIBUS

1-2

Whena conventional system is set up, the I1/0O modules are usually grouped
together in the programmable contraller

If the inputs/outputs are distant from the programmable contrtikeicab
ling may be complex and cumbersome, while reliability may be impaired by
disruptive electromagnetic fields.

Under these circumstances, Siemens recommends the use of the EF 200 dis
tributed 1/0 system. The controller CPU is located at a central point,-the in
puts and outputs are distributed so as to be at their nficgtf and the

high- performance ET 200 bus system with its high data-transfer rates en
sures excellent communication between the CPU and the 1/O stations via the
PROFIBUS.

The distributed I/O system consists of active (master) and passive (slave)
stations interconnected by the PROFIBUS.

ET 200 also includes the COM PROFIBUS parameterization software which
enables you to set up and commission the distributed configuration.

PROFIBUS is a bus system designed for communication in small cellular
networks as well as with field devices in accordance with the European stan
dard EN 50 170.

PROFIBUS-DP is ideal for high-speed, cyclic communication when only
small amounts of data are involvedasmission rates of up to 12 Mbaud
are possible.

PROFIBUS-FMS is intended for communication with complex field devices
with an FMS interface as well as for small cellular networks (10 to 15 sta
tions). Transmission rates of up to 1.5 Mbaud are possible.

PROFIBUS-DP and FMS:Both these protocols are based on the same bus
components and can be operated together on a single line (Combimaster).

PROFIBUS is based on EN 50 170, Volume 2, PROFIBUS. A distinction is
drawn between active stations (masters) and passive stations (slaves).

EN 50 170, dlume 2, PROFIBUS describes:

¢ the bus access and transfer protocol and the specifications for the neces
sary data transfer technolqgy

¢ the high-speed, cyclic exchange of data between the master and the
slaves,

e the procedures for configuration and parameterization,
¢ how cyclic data exchange with the distributed I/Os functions, and

¢ the diagnostics options at your disposal.

ET 200 Distributed I/0 System
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What is a master? A master is an active station on the PROFIBUS. This means that only a mas
ter can send data to other stations on the PROFIBUS and request data from
them.

What is a slave? A slave is a passive station on the PROFIBUS. This means that it can only

exchange data with the master when requested to do so.

You can operate up to 124 slaves in the ET 200 distributed 1/O system.

Parameterization The COM PROFIBUS parameterization software is used for straightforward
with parameterization and initial operation of the ET 200 distributed I/O system.

COM PROFIBUS COM PROFIBUS runs under MSiwdows® (V 3.1x or higher) or Whdows
95, presenting a graphical user interface with tools for:

e straightforward parameterization of the master and slaves,
¢ transferring data to the master directly via the PROFIBUS (exporting),

e starting up the PROFIBUS with the aid of diagnostics functions and the
states of the inputs/outputs,

¢ detailed documentation of parameterization.

COM PROFIBUS includes detailed online heldeahg you any assistance
you may need when working with the parameterization program.

Addressing the When you use the control program, you access the distributed inputs/outputs
distributed 1/0s in just the same way as those of the central programmable controller (e.g.
L PW/T PW).

If you use the IM 308-C master interface, FB IM308C is available for
straightforward data interchange (FB 230 is provided for the S5-95U).

What does the The PROFIBUS-DP transfers data at a maximum rate of 12 Mbaud, so
PROFIBUS do? reaction times are short, while tRROFIBUS-FMS transfers at up to
1.5 Mbaud for medium reaction times.

You can use either shielded, two-wire cables or fiber optics to set up your
PROFIBUS.

The maximum range with copper cabling is 10,000 meters; fiber optics ex
tend the range to 90 km.

The bus connectors are of a design such that slaves can be linked to or dis
connected from the bus without interrupting datditraf

ET 200 Distributed 1/0 System
2806161-0002 1-3
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Reaction time of
PROFIBUS-DP

1-4

Theaverage reaction time of the PROFIBUS-DP is approx. 1 ms under the
following conditions:

e one DP master on the bus (IM 308-C)
e up to 30 DP slaves with a total of 128 bytes inputs/128 bytes outputs
e 12 Mbaud transfer rate

¢ no transfer of diagnostics data and consistent areas

ET 200 Distributed I/0 System
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1.2 Expansion options of the ET 200 distributed I/O system

What is a bus seg-
ment?

The ET 200 distributed 1/0 system consists of at least one bus segment. If the
ET 200 consists of only one bus segment, this segment has at least two sta

tions, one of which is a master

A bus segment can consist of up to 32 stations, all physically connected by a

bus cable.

Maximum configu -
ration of a bus

A bus segment consists of up to 32 statiormsl Must insert a terminating
resistor at the start and end of the bus.

segment
Master No. 6 Master No. 20
Slave No. 10  Slave No. 13 Slave No. 64

[] : station (master or slave)

[™] : Station with terminating resistor in circuit

Figure 1-1 Structure of a bus segment

Cornerstone data
for a bus segment

used (seedble 1-1).

You can interconnect a maximum of 32 stations in a single bus segment.

The maximum physical length of a bus segment depends on the baud rate

Table 1-1 Permissible cable length of a bus segment as a function of baud rate
Baud rate Max. cable length of a segment (in meters)
9.6 to 187.5 kbaud 1000
500 kbaud 400
1.5 Mbaud 200
3 to 12 Mbaud 100

ET 200 Distributed 1/0 System
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Rules for more
than one bus
segment

Linking bus
segments

1-6

You must insert RS 485 repeaters between the bus segments:
e if you want to have more than 32 stations connected to the bus, or

¢ if the maximum permissible cable length per segment is exceeded (see
Table 1-1).

All the bus segment®gether must have at least one master and one slave.

The configuration below will serve by way of example:

Master No. 20

(= _
™= =] ™=
Slave No. 4 = Slave No. 64
|--’ Master No. 73

|—__ |§| Segment 2

Segment 1

R Slave No. 10
Segment3 T
Slave No. 6 Slave No. 12 Slave No. 21
[] : station (master or slave) R | :RS 485 repeater

[™] : Station with terminating resistor in circuit

Figure 1-2 Linking bus segments with RS 485 repeaters

ET 200 Distributed I/0 System
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Cornerstone data In the ET 200 distributed 1/O system, you can operate a maximum of 126
for linking bus stations on a single bus. Of this total, a maximum of 124 can be DP slaves.
segments The maximum number of slaves you can address with an IM 308-C is 122.

The maximum number of stations per bus segment diminishes with each RS
485 repeater inserted in the system (because of power consumption). This
means as that soon as you include an RS 485 repeater in a segment, the seg
ment in question can accommodate a maximum of only 31 other stations.
Note that the number of RS 485 repeatersnioasffect on the maximum

number of stations connected to the bus.

Up to 10 bus segments can be connected in series. The distance between the
two most widely separated stations must not exceed the appropriate value
shown in the table below

Table 1-2 Permissible cable length of a segment incorporating RS 485 repeaters

Baud rate Max. cable length of Max. distance between
a segment (in meters) two most widely separated
stations (in m)

9.6 to 187.5 kbaud 1000 10000
500 kbaud 400 4000

1.5 Mbaud 200 2000

3 to 12 Mbaud 100 1000

ET 200 Distributed 1/0 System
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1.3 Masters in the ET 200 distributed 1/O system

Overview In the distributed 1/0 system, the following can function as masters:
In SIMATIC S5 and COM PROFIBUS:
e S5-1N5U, S5-135U and S5-155U programmable controllers, each with

— one IM 308-C as DP master up to 12 Mbaud (COM PROFIBUSV
or later versions), or

— one IM 308-B as DP master up to 1.5 Mbaud (up to COM PROFIBUS
V 4.x), or

— one CP 5431 as Combimaster for PROFIBUS-FMS and PROFIBUS-
DP

e S5-95U programmable controller with DP master interface (CONET
V 2.0 or later versions),

In SIMATIC S7 and STEP 7:

e CPU 315-2 DP with integrated DP interface or the STMANET com
munications processor CP 342-5 in S7-300

e CPU 413-2 DP/414-2 DP/416-2 DP with integrated DP interface or the
SIMATIC NET communications processor CP 443-5 in S7-400

In SIMATIC M7:

* |F 964-DP interface module in M7-300 and M7-400

or ...

e PG 720, PG 740, PG 760 programmers with integrated interface

e PG 720, PG 730, PG 740, PG 750, PG 760, PG 770 programmérs or A
PCs with the SIMAIC NET PC modules

— CP 5412 (A2) as FMS/DP master

— CP 541 + SOFTNET for PROFIBUS as DP master

— CP 551 + SOFTNET for PROFIBUS as DP master
* PROFIBUS-DP master interface IM 180

e SIMATIC 505-FIM (Field Interface Module) for connecting a SIM&
TI505

e IM 329-N for SINUMERIK 840C and SINUMERIK 805SM
e SIMADYN D digital control system
e CP 581 TM-L2 as interface to TELEPERM M

e Other Siemens or oth@endor masters.

ET 200 Distributed I/0 System
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1.3.1 IM 308-C master interface

Definition TheIM 308-C master interface links the PROFIBUS-DP to the CPUs in the
S5-115U, S5-135U and S5-155U programmable controllers.

Memory card

Mode selector

switch \\@EEF ﬁ ﬁ
Y

O RN
L OOF
/E—O BF
LEDs —OIF

PROFIBUS-DP_—|
interface (X3)

s
ﬁﬁ - Backplane connector X1
00

L]

\

FLASH
N =
D
9 AN
[
C
3
©
@
X
[{e)

— Backplane connector X2

Jumper X10

Figure 1-3 IM 308-C master interface

Functions ThelIM 308-C ofers:

large address space (up to 13,300 bytes in all for inputs, outputs and diag
nostics data, for addressing with FB IM308C)

baud rates from 9.6 kbaud to 12 Mbaud
FREEZE and SYNC control commands

usable as DP master and/or DP slave

Additional in- See chapter 3 for a detailed description of the IM 308-C master interface.

formation

ET 200 Distributed 1/0 System
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1.3.2 S5-95U programmable controller with DP master interface

Definition Oneversion of the S5-95U has an integral interface for connecting the
S5-95U as a DP master to the PROFIBUS-DP

Mechanical design The DP master interface is integrated in the S5-95U:

® ooo

SIEME|
E\
8 @

SINEC L2

E‘, l DP master interface
S

0000000000000 0000000
000000o0o0oo0o0ooooooog
Ooooo0oo0oooooooooooog

2 00000000000000000000,

1L

0

Figure 1-4 S5-95U programmable controller with DP master interface

Functions The S5-95U with DP master interfacderfs:

256 bytes of address space (128 bytes inputs, 128 bytes outputs; linear
addressing only).

baud rates from 9.6 kbaud to 1.5 Mbaud.

connection of up to 16 DP slaves.

Restrictions The S5-95U with DP master interfadgees not offer

support for DP slaves that cannot be limited to a telegram length of 32 by
tes. The S5-95U processes a maximum of 32 bytes of input data and
32 bytes of output data per DP slave.

use as a shared-input master
selection of an error reporting mode.
the “overview diagnostics” function of COM PROFIBUS.

Additional in- The S5-95U with DP master interface is described in detail in chapter 4.

formation

Information applicable to the S5-95U with DP master interface and to all
other versions of the S5-95U is to be found in the system manual
S5-90U/S5-95U igrammable Congller. See Appendix G for the order
number of this manual.

1-10
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1.3.3 SIMATIC NET PC modules

SIMATIC NET PC VariousSIMATIC NET PC modules are available for the MS-DOS/éws,

modules Windows NT Windows 95 and UNIX operating systems. These SIN[A
NET PC modules allow you to link your PC/programmer up to the
PROFIBUS directly

CP 5412 (A2) The CP 5412 (A2) communications processor has an integrated micreproces
sor and ders an dicient means of connecting AT PCs to the PROFIBUS.

The CP 5412 (A2) can be used for the following protocols:
* PROFIBUS-DP in accordance with EN 50 170

* PROFIBUS-FMS in accordance with EN 50 170

e SEND/RECEIVE interface (FDL interface)

e S7 functions

e Programmer functions for SIMAC S5/S7.

SOFTNET for In conjunction with the CP 541 CP 5511 and CP 561the SOFTNET for

PROFIBUS PROFIBUS software package can be used to link programmers and PCs with
automation systems to the PROFIBUS. SOFTNET for PROFIBUS runs en
tirely on the host system.

The following protocols are available as user interfaces:
* PROFIBUS-DP in accordance with EN 50 170

e SEND/RECEIVE interface (FDL interface)

e S7 functions

e Programmer functions for SIMAC S7.

CP 5411, CP 5511, In conjunction with SOFTNET for PROFIBUS, the CP 54&n be used to
CP 5611 connect programmers and-&ompatible PCs to the PROFIBUS.

The CP 551 communications processor can be used to link the SIRIRG
720/740 and other types of notebook PC to the PROFIBUS.

In conjunction with SOFTNET for PROFIBUS, the CP 5&hn be used to
connect PCI PCs to the PROFIBUS.

Parameterization You can parameterize the DP and FMS functions using COM PROFIBUS.
Additional Separate installation instructions are available for the SIGAET PC
information modules and enclosed with thenauycan find additional information about

how to parameterize the SIMAC NET PC modules with COM PROFIBUS
in chapters 7 and 8.

ET 200 Distributed 1/0 System
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1.4 Slaves in the ET 200 distributed I/O system

Overview

ET 200B (DP slave)

ET 200C (DP slave)

ET 200L (DP slave)

1-12

Thefollowing can be used as DP slaves in the distributed I/O system:

e Distributed 1/O stations: ET 200B, ET 200C, ET 200M, ET 200X (up to
12 Mbaud) and ET 200U, ET 200L (up to 1.5 Mbaud)

e Progammable controllers/automation systems, such as:
— S5-115U, S5-135U or S5-155U with IM 308-C as DP slave
— S5-95U with DP slave interface (up to 1.5 Mbaud)
— S7-300 with CPU 315-2 DP or CP 342-5 as DP slave
— S7-400 with CP 443-5 as DP slave
¢ Interface to the actuator/sensor interface with the DP/AS-I link

e Text displays and operator panels for local operator control and monitor
ing

e MOBY identification systems
e Low- voltage switchgear
e Siemens or otherendor field devices, such as drives, valve islands, etc.

FMS slavesmay be, for example, the ET 200U or SIMOCODE, the motor
protection and control unit.

The ET 200B is a small, compact I/O station. It is a slimline module and its
degree of protection is IP 20. The ET 200B is particularly suitable for ap
plications requiring a limited number of inputs/outputs or where space is at a
premium.

The ET 200B distributed I/O station consists of the terminal block (TB) for
the inhouse wiring and the electronics block (EB). The ET 200B connects to
the PROFIBUS-DP field bus by means of bus connectors.

The ET 200C is a small, compact I/O station. The degree of protection is
IP 66/67. On account of its sturdy design, the ET 200C is eminently suitable
for use in harsh industrial environments.

The ET 200C distributed 1/O station consists of a sturdy metal housing with
integrated inputs/outputs and the interface for the PROFIBUS-DP field bus.

The ET 200L is a small, compact I/O station. The degree of protection is
IP 20 and it is suitable for baud rates up to 1.5 Mbaud.

On account of its compact, slimline design, the ET 200L is eminently suit
able for applications where space is at a premium or where only a limited
number of inputs/outputs are required.

ET 200 Distributed I/0 System
2806161-0002
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ET 200M (DP slave)

ET 200U (DP slave
and FMS slave)

ET 200X (DP slave)

DP/AS-I link (DP
slave)

S5-95U (DP slave)

IM 308-C
(DP slave)

Additional
information

ET 200 Distributed 1/0 System

2806161-0002

TheET 200M is a slave interface for the modules of the S7-300 line.

The ET 200M is eminently suitable for applications requiring a large number
of locally installed inputs/outputs or modules from the S7-300 range.

The ET 200M consists of the IM 153 slave interface, the power supply unit
and up to 8 modules from the S7-300 range.

The ET 200U is a slave interface module for the 1/O modules of the
S5-100U.

The ET 200U distributed I/O station is compatible with both PROFIBIPS-
and PROFIBUSFMS.

The ET 200U is eminently suitable for applications requiring a large number
of locally installed inputs/outputs or modules from the S5-100U I/O range
(e.g. CPs and IPs).

The ET 200U consists of the IM 318-B or IM 318-C slave interface module
plus modules from the S5 I/O range.

The ET 200X is a small, modular I/O station. The degree of protection is
IP 65.

On account of its modular design and its integrated load feeders, e.g. direct-
on-line or reversing starters, the ET 200X is eminently suitable for use in
harsh industrial environments where only a limited number of inputs/outputs
are required.

The DP/AS-I link connects the actuator-sensor interface to PROFIBUS-DP
Its degree of protection is high (IP 66/67), so the DP/AS-I link is ideal for use
in harsh industrial environments.

One version of the S5-95U has an integrated interface for connecting the
S5-95U as a DP slave to the PROFIBUS-DP

The S5-95U with DP slave interface is suitable for applications which require
local intelligent signal preprocessing.

As of release status 3, the IM 308-C can be used as a DP slave in the
S5-115U, S5-135U and S5-155U programmable controllers. This means, for
example, that you can transfer data between two programmable controllers.

You can find additional information about the above-mentioned products in
the Catalog SPI (PROFIBUS & AS Interface) Components on the Field
Bus.

1-13
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1.5 PROFIBUS field bus

Definition The PROFIBUS interconnects all stations. The physical connection to these
stations is décted by means of bus connectors (exception: RS 485 repeaters
and programmer interface).

Characteristics The characteristics of the PROFIBUS are as follows:

¢ reliable data transfer (hamming distance = 4, i.e. reliable detection of
three simultaneously occurring errors in the telegram)

¢ high data-transfer rate with baud rates from 9.6 kbaud to 12 Mbaud or in
the case of PROFIBUS-FMS medium data-transfer rates from 9.6 kbaud
to 1.5 Mbaud

e supports up to 32 hosts parameterized with COM PROFIBUS. A host is a
system or device that contains the master interface. AlS3;1
S5-135U or S5-155U programmable controller is the host for the
IM 308-C.

e supports up to 126 stations connected to the bus, of which a maximum of
124 may be DP slaves (up to 16 DP slaves connecting to an S5-95U with
DP master interface; up to 122 DP slaves connecting to an IM 308-C)

e supports up to 126 active stations (masters) connected to the bus. The
number of masters is limited to 123 if they are all parameterized with
COM PROFIBUS.

e each slave can be connected to or removed from the bus without any det
rimental efect on the transfer of data (subject to certain rules as described
in section 5.5)

e range up to 1 km without RS 485 repeaters
e range up to 10 km with RS 485 repeaters

* range up to 90 km with fibewptic cables

ET 200 Distributed I/0 System
1-14 2806161-0002
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1.6 COM PROFIBUS parameterization software

Definition You require the COM PROFIBUS parameterization software in order to plan
the layout of the distributed 1/0 system and to go operational when the sys
tem is installed.

COM PROFIBUS
B — O
Eg

Export via l \
PROFIBUS ﬂ

NCM file

Memory card

I £

L )
DP master IM 308-C SIMATIC NET
PC module

Figure 1-5 Purpose of the COM PROFIBUS parameterization software

Functions COM PROFIBUS runs under MS-ivwtlows® or Windows 95, presenting a
graphical user interface with tools for:

e straightforward parameterization of the bus configuration,
e transferring data directly to the master via the PROFIBUS (exporting),

e starting up the PROFIBUS with the aid of diagnostics functions and the
states of the inputs/outputs,

¢ detailed documentation of parameterization.

COM PROFIBUS includes detailed online heldeahg you any assistance
you may need when working with the parameterization program.

Additional in- The detailed description of COM PROFIBUS begins in chapter 7.
formation

ET 200 Distributed 1/0 System
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1.7 Network components

Definition

Connecting the
bus

Electro-optical
conversion

Signal amplifica -
tion

1-16

You require network components
* to connect the bus to a station,
e to amplify the signal

and / or

e to convert the signal to a fibeptic medium.

There are several ways of connecting the bus to the station:
e |P 20 bus connector (see section 1.7.1)

e |P 66/67 bus connectce.g. for connection to ET 200C

If you want to bridge laye distances with the field bus or ensure that data
traffic on the bus is not impaired by external interference, you should use
fiber-optic cables instead of copper cables.

You can convert electrical cables to fibre-optics cables or extend fibre-optics
cables using OLMs (optical link modules), for example.

You can find additional, more detailed information in Catalog IK 10.

RS 485 repeaters are used to amplify the electric signal (see section 1.7.2).
Optical link modules (OLMs) are used to amplify the optical signal up to
1.5 Mbaud.

ET 200 Distributed I/0 System
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1.7.1 Bus connector

Definition Thebus connector connects the bus cable and the station.

The bus connector enables you to isolate a station (under certain-circum
stances) without interrupting the datafitabn the bus.

Mechanical design A choice of IP 20 bus connectors is available. Sd#eT1-3 for recom
mended applications. Special bus connectors with an IP 65 rating are also
available.

Table 1-3 Mechanical design of and applications for IP 20 bus connectors

Order numbers: 6ES7 972-0BA10-0XAQ 6ES7 972-0BA20-0XA0 6ES7 6GK1
6ES7 972-0BB10-0XA(Q 6ES7 972-0BB20-0XA(JQ OBA30-0XA0 500-0EA00

Appearance:
pp SIEMENS

Recommended for:

IM 308-B Q (since release 6)
IM 308-C
S5-95U

S7-300
S7-400
M7-300
M7-400 Q

CP 5412 (A2)
CP 5411
CP 5511
CP 5611

ET 200B
ET 200L
ET 200M
ET 200U

PG 720/720C
PG 730
PG 740
PG 750
PG 760

C00

0000 000

000

000

0000
00000 | 0000
0000

Additional in- Thebus connectors are described in detail in chapter 5.
formation

ET 200 Distributed 1/0 System
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1.7.2 RS 485 repeater

Definition An RS 485 repeater regenerates the signals on the bus.

By inserting RS 485 repeaters, you can split the&J distributed 1/0 sys
tem into a number of segments, thus bridging longer distances.

Mechanical design The characteristics of the RS 485 repeaters with order numbers
6ES7 972-0AA00-0XAO0 are as follows:

e degree of protection IP 20
e baud rates from 9.6 kbaud to 12 Mbaud

e repeater adapters for connecting waveguides

©6686

EHINE

0oog
eeee

EELEE]

0000
EHINZ
C 1

Figure 1-6 RS 485 repeater

Additional In- The RS 485 repeater is described in detail in chapter 6.
formation

ET 200 Distributed I/0 System
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Procedure — from planning to initial 2
operation

In this chapter This chapter ders an overview of the procedure in the ET 200 distributed
I/0 system. This chapter is intended primarily for readers who as yet have no
experience with the ET 200.

Itis in the nature of a quick reference for the rest of the manual, beginning
with planning and continuing through cabling, parameterization with

COM PROFIBUS, generation of the STEP 5 application program and on to
initial operation.

Section Topic Page
2.1 Planning the layout 2-2
2.2 Structuring the ET 200 distributed 1/0 system
2.3 Whatto consider beforparameterization with COM PROFIBUS [2-4
2.4 | Parameterization with COM PROFIBUS
2.5 Writing the STEP 5 application program
2.6 Initial operation of ET 200
Goal After reading this chapteyou should be familiar with the outlines of the

procedure for the distributed I/O system and know where to look for addi
tional information in this manual.

ET 200 Distributed 1/0 System
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Procedure — from planning to initial operation

2.1

Overview

Layout, planning

2-2

Planning the layout

This section lists the important points for planning.

The first thing to do when planning the layout is to draw up a site plan:

Table 2-1 Planning the layout
Step Objective Additional in-
formation

1 Distributethe inputs and outputs to the locations where
they are required.

2 Assignthe inputs and outputs to the appropriate slavitanuals on slaves

3 Choose the master and protocol (PROFIBUS-DP or
-FMS) which are best suited to achieving your particu
lar goals.

4 Decide the locations of the slaves and the master.| Manuals on slaves
If you are using IM 308-C master interface(s), decideee section 3.3
which slot(s) will accommodate the IM 308-C(s).

6 Calculatethe distancebetween the sites. These figures

will determine:
® the maximum possible baud rate

* whether or not you require RS 485 repeaters (
amplifiers)

* whether you require fiber-optic waveguides

See section 5.4

b&ge section 6

SeeSINEC
L2/L2FO Network

Components

ET 200

Distributed I/0 System
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2.2 Structuring the ET 200 distributed I/O system

Overview This section indicates the points that must be borne in mind with regard to
the mechanical and electrical layout of the components.

Additional information

See section 5.1
he

iManuals on slaves

See section 3.3

aManuals on slaves

Setting up the To set up the ET 200 system:
ET 200 system
Table 2-2 Setting up the ET 200
Step Objective

1 Begin by determining the positions of the
cableducts, andhus the spacing between t
cables.

2 Install the slaves and the master securely
their designated locations.

3 IM 308-C: Insert the IM 308-C in the pro-
grammable controller.

4 Connectthe power supplysensors and actu
tors to the slaves.

5 Connect all nodes to the PROFIBUS-DP
field bus:
* with bus connectors
® to RS 485 repeaters without bus conn

tors
® with special IP 66/67 bus connectors,
example for ET 200C, DP/AS-I link.

See segtin® 3 ?
eBee chapter 6

f@. g. ManuaET 200C Dis-
tributed I/O Station

ET 200 Distributed 1/0 System
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2.3 What to consider before parameterization with
COM PROFIBUS

Overview

Considerations

Decisions

2-4

This section deals with the aspects you should consider before starting para

meterization with COM PROFIBUS.

Broadly speaking, there are two approaches to parameterization with

COM PROFIBUS and to writing the application program:

* You can begin by parameterizing the configuration with COM PROFI

BUS and allow COM PROFIBUS to automatically assign

all station-num

bers and addresses in the STE&pplication program. Thereaftgou

can have the program print the system documentation and use this to set

up your STER application program.
Alternatively,
e Parameterization with COM PROFIBUS and writing of th

e SHER

plication program are parallel. If you opt for this alternative, you must
define the following before you start parameterization with COM PROFI

BUS:

Before starting parameterization with COM PROFIBUS, decide on the fol

lowing:

Table 2-3 COM PROFIBUS and STEP 5 in parallel

Before starting parameterization with COM PROFIBUS, decide ...

Additional
information

... which slave will have which PROFIBUS address.

... Which addresses the slaves will use in the STEP 5 application
gram.

pro- —

IM 308-C: The scope of the addresses determines which mode ¢
dressing you select (linear, P-page addressing or Q-page addres
plus function block FB IM308C).

Seb
siagtion 9.1

monitoring for the slaves. The response monitoring setup detern

an error.

The system requirements determine whether you activate responSee

igestion 8.2.3

whetherthe slave is switched to “0” in a defined manner in the event of

IM 308-C: You must define the error reporting mode for the IM
308-C: QVZ (acknowledgment delay), PEU (power fail in expang
unit) or none.

See
isection 8.2.3

ET 200 Distributed I/0 System
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2.4 Parameterization with COM PROFIBUS

Overview This section provides a brief outline of the procedure for parameterization
with COM PROFIBUS.

Parameterizing the When you are ready to parameterize and save the configuration, proceed as
configuration follows:
Table 2-4 Parameterizing and saving the configuration
Step Objective Additional in-
formation
1 After starting COM PROFIBUS, assign the parameters3ee sections
the individual components: 8.2.1t08.2.9
®* Bus
* Host

* Master and
®* DP slaves or FMS stations.

2 If you have more than one master connected to the buSee section
create a second master system and enter all the requi8i@9
parameters again.

3 After you have finished parameterizing the configuratidBee section 8.5
save all the parameters and transfer the data to the master

4 Finally, print the system documentation. See section 8.6

ET 200 Distributed 1/0 System
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2.5 Writing the STEP 5 application program

STEP 5 application You must know the following in order to write th
program gram:

Table 2-5 STEP 5 application program

e STEP 5 application pro

You must know the following in order to write the
STEP 5 application program ...

Additional information

the STEP 5 application program.

... the addresses that the various DP slaves will haveSystemdocumentationvith

COM PROFIBUS (see
section 8.6)

... how to access the distributed inputs and outputs i
STEP 5 application program:

n like308-C:
see sections 9.1 and B.7

S5-95U: see section 11.1

... how to use FB IM308C for the IM 308-C.

See section 10

... how to interpret diagnostics messages.

IM 308-C: see section 9.2
S5-95U: see section 11.4

... what the FREEZE and SYNC control commands
mean and how to send these commands to the DP
slaves.

See section 9.5

2-6
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2.6 Initial operation of the ET 200

Initial operation of The procedure for initial operation of the ET 200 distributed 1/0O system is as
the ET 200 follows:
Table 2-6 Initial operation of the ET 200 (with IM 308-C)
Step Objective Additional in-
formation

1 Using either COM PROFIBUSr FB IM 308C, assign See sections 8.7
a valid PROFIBUS address to each slave which rg-and 9.6

quires software-driven assignment of a PROFIBU$
address.

2 Testthe individual slaves first with COM PROFIBUSSee section 8.7

3 Connect the individual stations to the bus, followingSee section 12.1
the correct sequence.

4 Via the AS 51 interface of the programmable controManuals on pro-
ler, power up the ET 200 distributed 1/0 system. | grammable con-
trollers

5 Using COM PROFIBUS, interpret the diagnostics | See section 8.7
messages on the PROFIBUS.

ET 200 Distributed 1/0 System
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IM 308-C master interface and

memory card

In this chapter In this chapter you will find all the information you need on:

Section Topic Page
3.1 | Design and function of the IM 308-C
3.2 | Technical data of the IM 308-C
3.3 | How to install the IM 308-C
34 How to install the memory card
3.5 Upgrading the IM 308-C operating system from memory ca d
3.6 IM 308-C as DP slave 3-14

Goal

ling the IM 308-C.

ET 200 Distributed 1/0 System
2806161-0002

After reading this chapter, you will know what to bear in mind when instal
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IM 308-C master interface and memory card

3.1 Function and appearance of the IM 308-C

Purpose of the
IM 308-C

Appearance of the
IM 308-C

3-2

TheIM 308-C enables you to connect the distributed 1/O stations to the
S5-115U, S5-135U and S5-155U programmable controllers via the RROFI
BUS-DP bus.

The IM 308-C is shown below:

Backplane connector X1

A
S
N e

Memory card

L]
D

B ~ y Jumper X9
2 SN
Mode switch selec- | |*
tor ﬁ
o ()
Backplane connector X2

O RN
O OF
/E—O BF ﬁ
LEDs —OIF

DN

PROFIBUS-DB—|
interface (X3)

Figure 3-1 IM 308-C master interface

ET 200 Distributed I/0 System
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IM 308-C master interface and memory card

Controls and fea-
tures

Thecontrols and features of the master interface are as follows:

Table 3-1 Controls and features of the IM 308-C master interface

Designation

Function

Backplanecon
nectors X1 and X2

Backplane connectors X1 and X2 enable communication between the IM 30
and the CPU via the S5 1/O bus.

Memory card

All important configuration data for the IM 308-C and the bus layout is stored
the memory card.

U
1

C

on

Mode selector

The mode selector switch is a three-position switch:

switch

IM 308-C asDP master: IM 308-C asDP slave:

RN (RUN): normal operation; | RN (RUN): normal operation; IM 308-C is
IM 308-C reads the inputs of theDP slave and exchanges data with the DP
slaves and sets the outputs. master.

ST (STOP): IM 308-C does not| ST (STOP) or OFF:
exchange data with the slaves;
may, howevey receive the token
(send authorization) from
another master on the bus and
pass on the token.

I‘M 308-C is DP slave and does not exchang

between the IM 308-C/DP slave and the sla
CPU.

Depending on parameterization with COM
PROFIBUS, QVZ or PEU is reported to the
master CPU.

OFF: IM 308-C does not ex

change data with the slaves an
cannot receive the token (send
authorization) from another Bit 0, station status 1, is set;
master on the bus.

|®N

data with the DP master. No exchange of data

e

e

LEDs The meanings of the LEDs are shown &bles 3-2 and 3.3.
PROFIBUS-DP | The bus connectors of the field bus connect to the IM 308-C via the
interface (X3) PROFIBUS-DP.

Jumper X10 PROFIBUS-DP grounded or not grounded (see section 3.3)
Jumper X9 PEU signal switched (power fail in expansion unit) (see section 3.2)

ET 200 Distributed 1/0 System

2806161-0002

3-3



IM 308-C master interface and memory card

Meaning of “BF”

3-4

The“BF” LED indicates bus-fault messages. It can indicate the following:

Table 3-2 Meanings of “BF” LED on the IM 308-C master interface
BF Meaning Remedy
Off | Data exchanged with all —

parameterized slaves

On

Bus fault!
(physical fault)

Check:

* whether there is a short-circuit on the data
lines of the PROFIBUS (A and B)

® the parameters set with COM PROFIBUS
(different baud rates)

* whether the DP master receives the token
(HSA not correct in the bus parameters; the
HSA is lower than the PROFIBUS address
of the DP master)

Flashes

No exchange of data wit
at least one slave which
is assigned to an

IM 308-C as DP master

hCheck whether the bus cable is connected tg the
IM 308-C.

Wait until the IM 308-C has powered up. If the
LED does not cease flashing, check the DP
slaves or interpret the diagnostics report for the
DP slaves.

DP master addresses the IM 308-C/DP slav:

Only if IM 308-C isDP slave: check whether t;e

1. During powerup, the “RN”, “OF” and “IF” LEDs light up along with the “BF” LED
for approx. 0.5 seconds.

ET 200 Distributed I/0 System
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IM 308-C master interface and memory card

Meaning of “RN”,

“OF” and “IF”

Table 3-3

The meanings of the LEDs RN (= RUN), OF (= OFF) and IF (= IMUET)

are as follows:

Meanings of the LEDs on the IM 308-C master interface

RN

OF

IF

Meaning

Remedy

On

On

On

IM 308-C is powering up ("BF” LED on).

On

Off

Off

IM 308-C as DP master: Status is RUN:

IM 308-C reads the slave inputs and sets the outpu
TheIM 308-C can receive the token from another-m
ter and pass it on.

DP slave exchanges data with the DP master.

IM 308-C as DP slavenormaloperation; IM 308-C a$

ts.
as

Flashes

Off

Off

IM 308-C as DP master:iIM 308-C parameterizes al
slaves on the bus and checks their addressability.

Status is CLEAR:

Afterwards, the IM 308-C reads the inputs but sets
outputs to “0”. The IM 308-C can receive the token
from another master and pass it on.

all

IM 308-C as DP slaveCPU outputs BASP; bit 7, byt
7 of the slave diagnostics is set.

e—

Off

Flashes

Off

IM 308-C as DP master:Status is STOP:
IM 308-C does not exchange data with the slaves.

ThelM 308-C can receive the tokémmm another mas
ter and pass it on.

change data with the DP master.
Depending on parameterization with

the slave CPU and the master CPU.
Bit O, station status 1, is set.

IM 308-C as DP slaveiM 308-C as DP does not ext

COM PROFIBUSQVZ, PEU or no error is reported jat

Off

On

Off

IM 308-C as DP master:Status is OFF:

IM 308-C does not exchange data with the slaves &
can neither receive nor pass on the token.

and

IM 308-C as DP slavelM 308-C as DP slave does n
exchange data with the DP master.

No exchange of data between the IM 308-C/DP slg
and the slave CPU

ot

ve

ET 200 Distributed 1/0 System
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IM 308-C master interface and memory card

Table 3-3 Meanings of the LEDs on the IM 308-C master interface, continued
RN OF IF Meaning Remedy
Off Off On | No memory card or wrong memory card inserted, grinsert a memory card with
the correct order number.
Read the notes in section
3.4.
Delete the memory card
Thereis no master system on the memory card that\wéath COM PROFIBUS by
exported with COM PROFIBUS, or means ofService>Delete
memory card.
Withdraw and reinsert the
Fault in the IM 308-C. IM 308-C. If the fault per-
sists, replace the module or
contact Siemens Support.
On off On | Empty memory card in the IM 308-C, or Check the memory card.
IM 308-C waiting for a master system to be exported
from COM PROFIBUS, or
Master system is being exported to IM 308-C from
COM PROFIBUS.
Off On On | IM 308-C waiting for master system exported from | —
COM PROFIBUS to be activated
(Service> Activate parameters).
Flashes Flashes| Off | Operating system is being loaded from memory cafe-
On On Off | Operating system has been loaded from memory card.
On On | Flashes| An error has occurred in importing the operating sysRepeat the import proce-
tem from memory card. dure.
Check that the correct
memory card is inserted.

3-6
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IM 308-C master interface and memory card

3.2

Block diagram

Technical data of the IM 308-C

Fig. 3-2 is a block diagram of the IM 308-C:

Memory card

X3

RUN
¥ stop
OFF

7 RUN

1 OFF

1 BUS-FAULT
7 IM-FAULT

5V

GND

B

A

sy X1
GND
Logic
PEU
X2 TXD| | RxD
5V Isolation
GND
b18 1
-7
2 | X9 1
14 2 ~|§
A __3_ Iﬂ
218 cpkLa | K10
T PE
PE

Figure 3-2 Block diagram of the IM 308-C
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Technical data

3-8

Thetable below contains the technical data of the IM 308-C.

Table 3-4

Technical data of the IM 308-C

Technical data

Rated.woltage
Current consumption (at 5,V)

Output voltage X3 (external power sourq

5V (via S5.1(0.hus)
0.7 A (typ. 0.4 A)
& V /90 mA (bus connector)

\oltage isolation

yes, between logic and PROFIBUS-D

Jumper X10
® in position 1-2
® in position 2-3 (normal operation)

see section 3.3
PROFIBUS-DP interface grounded
PROFIBUS-DP interface not grounde

Jumper X9
® in position 1-2 (normal operation)
® in position 2-3

Switches over “PEU signal
"PEU” signal at pin X2/B18 “
PEU” signal at pin X2/214

Status indicators

Diagnostic functions

RUN: green LED
OF: red LED

BF (bus fault): red LED
IF (IM fault): red LED

Heat loss

typ. 25 W

Dimensions Wx H x D (in mm)

Weight with memory card and boxed

20 x 243.4x 173
approx. 350 g

ET 200 Distributed I/0 System
2806161-0002



IM 308-C master interface and memory card

3.3 Installing the IM 308-C

Setting the jump- You must set jumper X10 on the IM 308-C. Jumper X10 enables you o con
ers figure bus segments in such a way that they are not grounded:

e |f you want to operate the PROFIBUS-DPgasunded, set the jumper to
position “1-2".

e |f you want to operate the PROFIBUS-DPrasm-grounded, set the
jumper to position “2-3".

Slots in the The tables below show you where to insert the IM 308-C in the rack. The
S5-115U system gray hatching indicates the slots in which you can insert the IM 308-C.

Table 3-5 Slots in the S5-115U system, CR 700-0 module rack

CR 700-0 module rack:
PS CPU 0 1 2 3 IM

Table 3-6 Slots in the S5-115U system

CR 700-2 module rack:
PS CPU 0 1 2 3 4 5 6 IM

CR 700-3 module rack:
PS CPU 0 1 2 3 4 5 6 IM

ET 200 Distributed 1/0 System
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Slots in the Thetables below show you where to insert the IM 308-C in the S5-135U and
S5-135U and S5-155U systems. The gray hatching indicates the slots where you can insert
S5-155U the IM 308-C.

Table 3-7 Slots in the S5-135U/S5-155U system

S5-135U programmable controller:

3 (11|19|27|35|43|51|59|67|75|83|91|99|107|115|123|131|139| 147| 155|163

S5-155U programmable controller:

3 (11|19|27|35|43|51|59|67|75|83|91|99|107|115|123|131|139| 147| 155|163

S5-135U/155U programmable controller:
3]111|19|27|35|43|51|59(67|75(83{91|99|107|115|123|131|139| 147 |155]| 163

ET 200 Distributed I/0 System
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3.4 Installing the memory card

Purpose of the Thememory card is used to store the following data:
memory card e Configuration data generated with COM PROFIBUS,
or

e The operating system to be imported to the IM 308-C.

Changing the If you want to change the memory card, proceed as follows:

memory card : wQT A "
1. Setthe mode selector switch on the IM 308-C to “ST"or “OFF

Switch of the power supply to the IM 308-C.

Pull the memory card.

Insert the new memory card.

a > WD

Switch on the power supply to the IM 308-C.

ET 200 Distributed 1/0 System
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3.5 Loading the operating system of the IM 308-C
from the memory card

Application

Exception

Loading the oper-
ating system of the
IM 308-C from
memory card

3-12

You do not have to load a new operating system onto the IM 308-C unless
you update to aew version of COM PROFIBUS.

The operating system of the IM 308-C is stored in the \BESY308C"-direc
tory in COM PROFIBUS.

If you need to upgrade the operating system of the IM 308-C, you can refer
to Siemens Information “Kunden aktuell” for further details. If in doubt,
please consult Siemens Support.

Since the IM 308-C release 3 is not hardware-compatible with release 2, and
release 6 is not hardware-compatible with release 5, the IM 308-C of these
releases can only be upgraded with the assistance of Siemens Support. Y
cannotupgrade to release 3 or release 6 by loading the new operating system
from memory card.

Note

If you want to load the operating system to the IM 308-C from memory card,
please take account of the compatibilities listed in section 14.2.2.

If you want to load the operating system of the IM 308-C from memory card,
proceed as follows (all order numbers are listed in Appendix G):

1. Insert the memory card
— in the memory-card interface of the programnoey

— inthe E(E)PROM slot of the programmer with the associated pro
gramming adapteor

— in the external programmer connected to your PC.

2. Using the commandsile»Export p Operating system file export the
operating system file to a memory card.

3. Select the operating system file (extension is .LFW) and confirm your
choice by answering the query with “OK”.

Result: COM PROFIBUS exports the operating system for the IM 308-C
to the memory card.

4. Insert the memory card into the IM 308-C.
5. Set the IM 308-C to the “OFF” position.
6. Switch on the power supply for the IM 308-C.

Result: The IM 308-C indicates the operating system version (on
IM 308-C and memory card) by means of LEDs (see helable 3-8).

ET 200 Distributed I/0 System
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Code for
operating-system
version

ET 200 Distributed 1/0 System
2806161-0002

7. Setthe IM 308-C mode selector switch to RN.

Result: The IM 308-C automatically loads the operating system from the

memory card. The “RN” and “OF” LED#ash.

ating system has now been loaded.

If the “IF” LED lights up in this process, an error has occurred in loading.
Repeat the entire procedure once, and check that the correct memory card

is inserted.

Before the IM 308-C operating system is loaded from the memory card, the
four LEDs on the IM 308-C output a flashing BCD code which indicates the
current statuses of the operating system on the IM 308-C and on the memory

card.

You can call up the code indicating which version of the operating system is

Wait until the “RN” and “OF’remain on for at least 5 seconds. The oper

currently available on the IM 308-C (see steps 1 throughlie-8), when
the mode selector switch of the IM 308-C is in the “OFF” position and you
switch on the power supply

Table 3-8 Flashing code output by LEDs on IM 308-C when the operating system
is loaded from memory card
RN(5>— 28 V Xy
OF(>— 2 /4 \\
BFO— 2!
F G— 20 Version Release
Step LED sequence Duration
1 3X in sequence from bottom to top 3s
2 all LEDs are of ls
3 BCD code indicating the current operating-system 4s
version of the IM 308-C
all LEDs are df 1ls
BCD code indicating the current operating system 4s
release of the IM 308-C
6 all LEDs are df 1ls
7 3x from top to bottom in sequence 3s
8 all LEDs are of ls
9 BCD code indicating the operating-system version on 4 s
the memory card
10 all LEDs are df 1ls
11 BCD code indicating the operating-system release on 4 s
the memory card
12 all LEDs are df 1s
3-13
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3.6 IM 308-C as DP slave

In this section Section3.6 summarizes everything you need to know about operating the
IM 308-C as DP slave.

The function of the mode selector switch and the meanings of the indicators
are discussed above, in section 3.1.

IM 308-C as DP You use the IM 308-C as a DP slave for fast data interchange between two
slave programmable controllers. The module functions as a high-speed 1/O link
between the two programmable controllers.

Method of opera- Fig. 3-3 illustrates the method of operation of the IM 308-C when it is used
tion as a DP slave.

e The DP master sends outputs to the IM 308-C as DP slave. The DP slave
treats these outputs as inputs (DP slave inputs).

e The IM 308-C as DP slave sends the CPU outputs to the DP master (DP
slave outputs). The DP master treats the DP slave outputs as inputs.

¢ You define the addresses and the scope of the DP slave inputs and outputs
with COM PROFIBUS (see section 8.2.8).

IM 308-C/
CPU DP master DP slave CPU
Inputs Inputs
Outputs Outputs

Figure 3-3 Method of operation, IM 308-C as DP slave

ET 200 Distributed I/0 System
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Characteristics Thecharacteristics of the IM 308-C as a DP slave are as follows:

e For each IM 308-C as DP slave, you can process up to 244 bytes of inputs
and up to 244 bytes of outputs. You can find the maximum consistent data
length for the IM 308-C as a DP slave @ble 9-1 in section 9.1.

e The same IM 308-C can be operated as:
— DP master
— DP slave

— DP master and DP slave (precondition: there must be at least two DP
masters on the bus)

e Using COM PROFIBUS, you can set a response monitoring time.

Preconditions If you want to use the IM 308-C as a DP slave, you require COM PROFIBUS
version 2.0 or later and an IM 308-C release 3 or higter IM 308-C run
ning as DP slave requires a memory card containing parameters set with
COM PROFIBUS.

Restrictions You need a memory card in order to operate the IM 308-C as DP slave, so the
following restrictions apply:

e The PROFIBUS address of the IM 308-C as DP slave is set by means of
the memory card.

e The baud rate is set by means of the memory card and is invariable, i.e.
unlike other DP slaves the IM 308-C does not auto-detect the baud rate.

e The IM 308-C as DP slave cannot process the FREEZE and SYNC con
trol commands.

The slave CPU cannot read the slave diagnostics.

ET 200 Distributed 1/0 System
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Structure of slave The structure of the slave diagnostics (bytes 0 to 5) is described in
diagnostics section 9.4. You can read the slave diagnostics via the DP nidwsestrue
ture of the device-specific diagnostics of the IM 308-C as DP slave is as fol
lows:

7 0 Bit No.
Byte6 |[0|/0|o|/o|o]o]1]1]
WJ%{—/
I

Length of device-specific diagnostics
incl. byte 6 (= 3 bytes)
Code for device-specific diagnostics (see section 9.4)

7
Byte7 [ [o]oJo[o]o]o[0]

I
1: CPU outputs BASP (disable command output)

Byte8 | | 004: reserved

Figure 3-4  Structure of device-specific diagnostics of the IM 308-C as DP slave

Response If the IM 308-C as DP slave cannot be addressed by the DP master and “Re
monitoring sponse monitoring = YES” is configured in COM PROFIBUS, the
IM 308-C goes to SOP when the response monitoring time elapses. Inputs
of the IM 308-C as DP slave are set to “0”".

ET 200 Distributed I/0 System
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Design and method of operation of the 4
S5-95U with DP master interface

In this chapter This chapter contains information on:
Section Topic Page

4.1 Design of the S5-95U 4-2

4.2 | Pin assignment of the DP master interface

4.3 Data exchange between S5-95U and DP slaves

4.4 Technical data of the S5-95U 4-8

45 |Installing S5-95U and 32 K EEPROM
Goal After reading this chapter you will have basic knowledge of the design and

method of operation of the S5-95U with DP master interface.

ET 200 Distributed 1/0 System
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4.1

Front view of the

S5-95U

Indicators, con-
trols and inter-

Design of the S5-95U

interfaces.
SIEMENS 0UT  DIGITAL _ IN SIMATIC $5-95U 8
16xDC24V 16xDC24V
0.5 -
5 e OO @] %
@0 OO @20
@ 1q3@ OO @3p!
Battery 2@4@ OO 042
45omAn Q5@ OO0 05m3
6 [D .
@ ;g :8 EE 27 g; ANALOG/ SINEC L2-DP \ ®
6a]8@ OO @86 |8x 0..410V
O BATTERY) b (@@ 00 @97 L
ow Y [v@ OO e
@ # ('@ OO @' a3
| C:> o OO @170
1@ OO o1
3dlis@ OO0 @3 z
(:)__ Q6o CI0 @refp « | MERALPT
/@u sa7@ OO0 @7 s
24vDC 6Q]18Q [0 Q18P 6
6 M q@ OO Q1P 7
M e OO @9 M
o T2 0o

Figure 4-1 Front view of the S5-95U with DP master interface

Thetable below explains the indicators, controls and interfaces of the
S5-95U with DP master interface.

Thisis a front view of the S5-95U, showing all the indicators, controls and

ry

ts (I
to the

faces
Table 4-1 The indicators, controls and interfaces of the S5-95U
Callout Designation Purpose
in Fig.
4-1
@ Battery holder Accommodates the backup battery
The backup battery sustains the power supply to the internal memo
in the event of S5-95U external power failure/powér of
® Front connector | Thefront connector is the terminal block for the signal lines of the digital inpu
32.0to 1 33.7) and outputs (O 32.0 to O 33.7) and it establishes the connectior|
S5-95U.
® Batterylow indi- If this LED lights up, the backup battery is discharged.
cator
@ | ON/OFFswitch Switches the S5-95U on or off.

4-2
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Table 4-1 The indicators, controls and interfaces of the S5-95U, continued
Callout Designation Purpose
in Fig.
4-1
® LEDs for digital | LED lights up when the signal state of the digital input/output is “1”.
inputs/outputs
® Terminals for These terminals connect the S5-95U to the power supply unit.
power supply
@ | Jack for I/O mod | If you want to add I/O modules to the S5-95U, connect the ribbon
ules cable of a bus module to this jack.
Port for analog in | Port for the D-sub connector with the signal lines of the analog inputs
puts and analog | (IW 40 to IW 54) and the analog output (OW 40).
output
® PROFIBUS-DP | The PROFIBUS-DP interface connects the field bus to the S5-95U by
interface means of a bus connector
LED “BF” See Bble 4-2.
@ Mode indicator | Green LED on: S5-95U is in RUN
Red LED on: S5-95U is in SIP
For details, seeable 4-2
@ Mode selector Meaning for PROFIBUS-DP
switch RUN: normal operation; S5-95U cyclically reads the input data of the
DP slaves and sends output data to the DP slaves. The S5-95U can re
ceive the token from another DP master and pass on the token.
STOP: The S5-95U cannot exchange data with the DP slaves, but it
can receive the token (send authorization) from another DP master|on
the bus and pass on the token. All outputs of the DP slaves are setto
“0". The inputs of the S5-95U are reset.
For a detailed description of the mode selector switch in the S5-954
without PROFIBUS-DPsee the system manu&h-90U/S5-95U
Programmable Contiler.
&) Slot for memory | Accommodates the memory module (32 K EEPROM)
module All important configuration data for the bus layout and the STEP 5
application program is stored on the 32 K EEPROM.
Interface for pre | This interface enables you to connect a programiigr OP or the
grammerPC, OP | S5-95U as a slave to the SINEC-L1 bus.
or SINEC L1
@® Port for alarm and| Port for the D-sub connector with the signal lines of the alarm inputs

counter inputs

(1 34.1 to 1 34.3) and counter inputs (IW 36, IW 38).

ET 200 Distributed 1/0 System
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Significance of the

Thessignificance of the “BF”, “RUN" and “STOP” LEDs is as follows:

LEDs
Table 4-2 Significance of the “BF”, “RUN” and “STOP” LEDs of the S5-95U
BF RUN STOP Meaning Remedy
LED LED LED
Off On Off All parameterized DP slaves arne-
addressable
Flashes | On Off At least one DP slave cannot beCheck the DP slaves and analyz
addressed the slave diagnostics.
On Off On Bus short-circuit or Check the bus cable and the bug
o . o configuration or
terminating resistors missing or
o . .. | Check whether the DP master re
parameterization error (invalid . . )
ceives the token (highest station
HSA) ?
address not correct in the bus p3
rameters; the HSA is lower than
the PROFIBUS address of a DP
master).
After rectifying the errgrswitch
the power supply to the S5-95U
off and then on again.
Off On On Powetup delay (see sec -
tion 8.2.2) or OB 21/0OB 22
Off Off Flicker- | DP parameters being transferred
ing in S5-95U between control and

communications processors or
STEPS application program be
ing saved or read (Copy button
pressed)

4-4
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4.2 Pin assignment of the DP master interface

Purpose of the in- The DP master interface enables you to connect distributed 1/Os to the
terface S5-95U via the PROFIBUS-DP bus.
Assignment The DP master interface is a 9-way D-sub port in compliance with the PRO

FIBUS-DP draft standard.

Table 4-3 Pin assignment of the DP master interface on the S5-95U

View Pin No. | Signal Designation
1 - Function ground
2 — —
3 RxD/TxD-P | Data line B
4 RTS Request to send
5 M5V2 Data reference potential (from sta

tion)
6 P5Vv2 Supply plus (from station)
7 - -
8 RxD/TxD-N | Data line A
9 - Internal assignment
Parallel operation Parallel operation of the DP master interface and programmer interface (e.g.

SINEC L1 on programmer interface) is possible.

ET 200 Distributed 1/0 System
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4.3 Exchange of data between S5-95U and DP slaves

Exchange of data The S5-95U and the DP slaves exchange data through the agency of-the con
trol and communications processors in the S5-95U.

The link to PROFIBUS-DP is established via the DP master interface.

Functions of the The functions dischged by the control processor of the S5-95U with regard
control processor to communication via PROFIBUS-DP are as follows:

e Load DP parameter set from 32 K EEPROM/ save to 32 K EEPROM
e Ready output data for the DP slaves in the STEP 5 application program

e Process the master and slave diagnostics in the STEP 5 application pro
gram (diagnostics fetched by FB 230)

e Process input data in the STEP 5 application program and pass on to the
I/O of the S5-95U

Functions of the The communications processor of the S5-95U handles the détaviathe
communications PROFIBUS-DP parallel to the control process$tsrfunctions are as follows:
processor

¢ Accept the token (send authorization) from a DP master and pass on the
token to another DP master

e Parameterize DP slaves (send parameterization data to DP slaves)

e Copy input data from the receive Berfof the communications processor
to the address space in the S5-95U (control processor)

e Copy output data from the address space of the S5-95U (controlproces
sor) to the send buffer of the communications processor

ET 200 Distributed I/0 System
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Operating princi - This illustration shows the principle of data exchange as implemented in the
ple S5-95U.
DP master: S5-95U DP slave: e. g. ET 200B
Control Communication
processor processor
|App|ication program|
O
0 Send buffer Address spaces:
Outputs . U 1| SINEC L2-DP | ™= Inputs
Inputs - Receive 4—4 e Outputs
] buffer 0
|
| | |
[<&— PLCcycle - DP cycle L

Figure 4-2  Principle of data exchange between S5-95U and DP slave

PLC cycle Theapplication program writes the output data into the appropriate address
space of the S5-950.

The exchange of data between the control processor and the control processor
takes place at the cycle checkpoint of the S5-95U.

At the cycle checkpoint, the communications processor copies:
e the output data from the address space to its sefet buf
and simultaneously
e the input data to the corresponding address space of the S5-95U

The input data can be processed in the application prdgram

DP cycle The S5-95U receives data from the DP slaves. This data is written te the re
ceive buffer of the communications procedsoiAt the same time, the out
put data is sent to the DP slavés

The exchange of data between the DP master and DP slaves takesplace cy
clically and is independent of the cycle checkpoint of the S5-95U.

ET 200 Distributed 1/0 System
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4.4  Technical data of the S5-95U

Technical data Thetechnical data of the S5-95U with DP master interface is listed in the
table belowGeneral technical data applicable to all versions of the S5-95U is
to be found in the system manual S5-90U/S5-95U Programmable Controller

Table 4-4 Technical data of the S5-95U with DP master interface

Technical data

Extension of alarm reaction time 0.5 ms

Maximum PLC cycle load time | 0.5 ms
in PROFIBUS-DP operation (per
program cycle)

Internal power supply
Input voltage rated: DC 24 V

permissible range: 20 to 30 V
Current consumption at 24 V| for the PLC: typ. 280 mA

full config. ext. 1/0: typ. 1.2 mA
Output voltage U1 (for ext. I/0): + 9 V

U2 (for programmer/PROFIBUS-DP
interface): + 5.2V

Output current fromUL:< 1A
from U2 total: < 0.65 A

from U2 for PROFIBUS interface:
< 0.1A

Short-circuit protection for U1, | Yes, electronic
U2 (programmer)

Short-circuit/overvoltage protec | Yes. fuse

tion

for U2 (PROFIBUS-DP inter | 250 mA, fast-blow
face)

Potential isolation no

Protection class |

ET 200 Distributed I/0 System
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Table 4-4 Technical data of the S5-95U with DP master interface, continued

Technical data
Special PROFIBUS-DP data

Number of S5-95Us as DP mas| max. 124 DP masters
ters on the PROFIBUS-DP

Number of DP slaves per S5-95Unax. 16 DP slaves
as DP master

Baud rates 9.6 kbaud to 1.5 Mbaud
Address volume for PROFIBUS; 128 bytes for outputs
DP

128 bytes for inputs
2 bytes overview diagnostics

Integrated ayanization blocks | OB 1, OB 3, OB 13, OB 21, OB 22,
OB 31, OB 34, OB 251

Integrated function blocks FB 230, FB 240, FB 241, FB 242,
FB 243, FB 250, FB 251

ET 200 Distributed 1/0 System
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4.5 Installing S5-95U and 32 K EEPROM

Installing S5-95U

32 K EEPROM for
S5-95U

Purpose of the
32 K EEPROM

Installing/ chang-
ing the 32 K EE -
PROM

4-10

You install the S5-95U with DP master interface in just the same way as any
other S5-95U version. The installation procedure for the S5-95U is described
in detail in the system manu@b-90U/S5-95U rgrammable Contiler,

Chapter 3.

If you use the S5-95U as DP mastgiu need a special memory module, an
EEPROM with 32 Kbytes capacijtincluded in the scope of supply of the
S5-95U with DP master interface.

On the 32 K EEPROM, 19.9 Kbytes are reserved for the ST&plication
program and 12 Kbytes are reserved for the configuration data (compressed
data).

In case you have to re-order the 32 K EEPROM, you will find the order num
ber in Appendix G.

The 32 K EEPROM is used as the storage medium for:
e the configuration data parameterized beforehand with COM PROFIBUS

¢ the STERS application program (including block headers of the inte
grated FBs)

The procedure for installing/replacing the 32 K EEPROM is as follows:
Set the S5-95U to SIP.

Set the ON/OFF switch on the S5-95U to “O".

Remove the original EEPROM, if applicable.

Insert the new EEPROM.

Set the ON/OFF switch on the S5-95U to “I”.

Reset the S5-95U to RUN.

AR A
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Routing cables; connecting and installing
bus connectors

O1

In this chapter This chapter contains information on:
Section Topic Page
5.1 | Notes on routing cables
5.2 Characteristics of the bus cable 5-15
5.3 Applications and technical data of the bus connectors
5.4 | Connecting bus cables to bus connectors
55 Connecting bus connectors to modules 5-29
Goal This chapter contains all the information that you must bear in mind with

regard to routing cables.

After reading this chapter you will know how to connect the bus connectors
and what you must bear in mind when routing the PROFIBUS cable.

ET 200 Distributed 1/0 System
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5.1 Notes on routing cables

Overview Certainrules and regulations apply to use of the ET 200 as a component in a
higherorder system. These rules and regulations vary from application to
application.

In this chapter The various sections of this chapter contain information on the following
topics:

Section Topic Page
5.1.1 | General rules and regulations for operation of ET 200 5-3
5.1.2 | In-building cable routing 5-5
5.1.3 | Outdoor cable routing 5-7
5.1.4 | Potential equalization 5-8
5.1.5 | Cable shielding 5-9
5.1.6 | Ways of avoiding interference voltages 5-11
5.1.7 | Special measures for interference-proof operation 5-13

ET 200 Distributed I/0 System
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5.1.1 General rules and regulations for operation of ET 200

Specific applica- Therules and regulations for safety at work and accident prevention (e.g.
tion machine-protection guidelines) must be observed in all instances.

EMERGENCY OFF IEC 204 EMERGENCY OFF facilities must remain effective in all operating

facilities modes of the plant or system.
System startup af - The table below lists the points to bear in mind when a system starts up after
ter certain events certain events.

When ... then ...

ET 200 restarts after voltage | no dangerous operating statuses are per
collapse or power failure mitted to occurlf necessaryan EMER
GENCY OFF may have to be forced.

ET 200 starts up when the it must be impossible for an uncontrolled
EMERGENCY OFF facility is | or undefined startup to occur
reset
Mains power The important points are listed in the table below
System featue System equirement

Permanently installed sys | A mains disconnector or a fuse must be in
tem without all-pole mains | corporated in the in-building wiring system,
disconnector

Load power supply modules, The voltage range must be correct for the
power supply modules local mains supply

All circuits Fluctuations/variation of mains voltage
from rated value must be within permissibl
tolerance (see technical data).

1]
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24 V DC supply The points to bear in mind with regard to the 24 V supply are as follows:
With regard to ... it is important to ensure ...
buildings exterior lightning protec | provide adequate
tion lightning protection
24V DC supply lines, | interior lightning protee (see Appendix E)
signal lines tion
24V supply dependable electrical isolation of low voltage
Protection against The points of importance with regard to protection against external electrical
external electrical effects and faults are shown below
effects
With regard to ... it is important to ensure ...

all facilities or systems incorpo | that the facility or system is connected to
rating the ET 200 the protective conductor so that destru¢
tive influences are diverted.

connecting lines and signal linesthat routing and installation are correct,

signal lines that line or conductor breakage cannot
cause the facility or system to assume an
undefined state.

ET 200 Distributed I/0 System
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5.1.2

Introductory
marks

How to read the

re-

In-building cable routing

The EMC rules with regard to in-building cable routing (inside and outside
cabinets) require certain clearances to be maintained between individual line

groups. Bble 5-1 shows the general rules with regard to spacing as they ap
ply to cable selection.

If you want to know how two cables of fiifent types should be routed, pro

table ceed as follows:
1. Find the first cable type in column 1 (cables for ...).
2. Find the second cable type in the corresponding section of column 2 (and
cables for ...).
3. Read of the applicable guidelines in column 3 (route ...).
Table 5-1 In-building cable routing
Cables for ... and cables for ... route ...

Bus signals, shielded
(SINEC L1, PROFIBUS)

Data signals, shielded
(programmersQPs printers,
counter inputs, etc.)
Analog signals, shielded
DC voltage €60 V),
unshielded

Process signals<(25 V),
shielded

AC voltage(< 25 V),
unshielded

Monitors (coaxial cabling)

Bus signals, shielded
(SINEC L1, PROFIBUS)

Data signals, shielded
(programmers, OPs, printers, counter
puts, etc.)

Analog signals, shielded

DC voltage €60 V), unshielded
Process signals(25 V), shielded
AC voltage 25 V), unshielded
Monitors (coaxial cabling)

in shared bundles or in shared
cable ducts

in-

DC voltage
(>60 V and< 400 V), unshielded
AC voltage
(>25V and< 400 V), unshielded

in separate bundles or cable ducts
(no minimum spacing required

DC and AC voltagesx 400 V), unshielded

* inside cabinets:
in separate bundles or cabl
ducts (no minimum spacing
required)

® outside cabinets:

on separate cable racks with
at least 10 cm spacing

11

ET 200 Distributed 1/0 System
2806161-0002
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Table 5-1 In-building cable routing, continued

Cables for ... and cables for ... route ...

e DC voltage ® Bus signals, shielded in separate bundles or cable du
(>60V and=400 V), (SINEC L1, PROFIBUS) (no minimum spacing necessar
unshielded e Data signals, shielded

* AC voltage (programmersQPs, printers, countsig-

(>25V and=400 V), nals etc.)
unshielded .

Analog signals, shielded

DC voltage €60 V), unshielded

Process signals<(25 V), shielded
AC voltage 25 V), unshielded

Monitors (coaxial cabling)

DC voltage & 60 V and< 400 V), un-
shielded

AC voltage ¢ 25 V and< 400 V), un-
shielded

in shared bundles or cable duc]

DC and AC voltages> 400 V), unshielded

Inside cabinets:

in separate bundles or cabl
ducts (no minimum spacing
necessary)

Outside cabinets:

on separate cable trays with
at least 10 cm spacing

DC and AC voltages
(>400 V), unshielded

DC and AC voltages
(>400 V), unshielded

Bus signals, shielded
(SINEC L1, PROFIBUS)

Data signals, shielded
(programmersQPs, printers, countsig-
nals, etc.)

Analog signals, shielded

DC voltage €60 V), unshielded

Process signals<(25 V), shielded
AC voltage 25 V), unshielded

Monitors (coaxial cabling)

DC voltage & 60 V and< 400 V),

unshielded

AC voltage ¢ 25 V and< 400 V), un-
shielded

Inside cabinets:

in separate bundles or cabl
ducts (no minimum spacing
necessary)

Outside cabinets:

on separate cable trays with
min. 10 cm spacing

cts
y)

[s

4%

n

D

n

[s

SINEC H1

IS

DC and AC voltages> 400 V), unshielded| in shared bundles or cable duc
SINEC H1 in shared bundles or cable duc
Others in separate bundles or cable du

with at least 50 cm spacing

cts

5-6
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5.1.3  Outdoor cable routing

Cable routing rules
for EMC

Additional in-
formation

ET 200 Distributed 1/0 System
2806161-0002

Therules that apply to in-building routing and EMC also apply outdoors.
Outdoor cabling is also subject to the following rules:

Lay cables on metal cable carriers.
Galvanically connect the butting faces of cable-carrier sections.
Ground the cable carriers.

If necessary, ensure adequate potential equalization between the con
nected devices.

Provide adequate lightning protection and grounding as applicable in your
case (see below).

Appendix E contains additional information on lightning protection for the
ET 200 distributed 1/O system. If you have any questions, do not hesitate to
contact your local Siemens branch or a company specializing in lightning
protection.
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5.1.4 Potential equalization

When do
differences in
potential occur?

Avoiding potential
differences

When and why do
you need potential
equalization?

Rules for potential
equalization

5-8

Differencesin potential can occufor example, when dérent mains sup
plies are used. Damage may be caused to the system as a result of potential
differences between various system parts if:

programmable controllers and inputs/outputs are connected by potential-
bonded couplings,

or

cable shields are connected at both ends and groundetetemifparts of
a system.

It is important to install potential equalization lines in order to minimize po
tential diferences and ensure the functionality of the electronic components.

Potential equalization has the following advantages:

Devices with a grounded interface may be destroyed as a result of poten
tial differences.

The shielding of the PROFIBUS cable must not be used for potential
equalization. This is the case, howeweith any parts of the system that
are linked together via the cable shield, but connectedfevetit groune
ing points.

Potential equalization is a precondition of lightning protection.

Note the following points:

The smaller the impedance of the potential equalization line, the higher
the eficiency of potential equalization.

If shielded signal cables are installed between certain parts of the system
and connected at both ends to ground/protective conductors, it is impor
tant to ensure that the impedance of the additional potential equalization
line is not in excess of 10 % of the shield impedance.

Use potential equalization conductors made of copper or galvanized steel.

Use connectors with large contact areas to connect the potential equaliza
tion conductors to the ground/protective conductor

Protect the potential equalization conductors against corrosion.

Route the potential equalization conductors in such a way that the areas
bounded by the potential conductor and the signal lines are as small as
possible.

ET 200 Distributed I/0 System
2806161-0002
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5.1.5 Cable shielding

Definition

Measures for cable
shielding

ET 200 Distributed 1/0 System

2806161-0002

Shieldingis a means of weakening (attenuating) magnetic, electric and elec
tromagnetic interference fields.

Interference currents on cable shields are diverted to ground via the shield
busbaywhich forms a conductive connection with the housing. It is particu
larly important to ensure a low-ohmic connection to the protective conductor
as otherwise the interference currents themselves may become a source of
interference.

Note the following points:

e If possible, use only cables with braided shields. The shield density
should be more than 80 %.

Avoid using cables with foil shielding, because tensile and compressive
loads at the attachments can easily damage the foil. The result is-a reduc
tion in shield dficiency.

e Always connect the cable shields at both ends. It is only when the-shield
ing is connected at both ends that interference suppressidedsvef at
the high end of the frequency range.

Exceptions: It may be better to connect the shield at one end nly

— for some reason it is not possible to install potential equalization lines,
— analog signals (in the low mV @A range) are transmitted, or

— foil shielding (static shields) is used.

Note, howeverthat if the shield is connected at one end only it can sup
press only low-frequency interference.

* Connect the shield of the data line to the plug body

e If the system is installed for stationary operation, it is advisable to remove
the insulation from the shielded cable without interruption and connect
the cable to the shielding/protective conductor busbar

Note

If a potential diference occurs between the grounding points, an equaliza
tion current can flow through a shield connected at both ends.

In this case, install an additional potential equalization line.
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Correct shield Observehe following points:

installation e Use cable clamps made of metal to secure the braided shield.

* The enclosing clamps must hold aglpart of the shield and make good
contact (see Fig. 5-1).

e Connect the shield to a shield busbar immediately adjacent to the point
where the cable enters the cabinet.

Figure 5-1 Securing shielded cables with cable clamps and cable ties (schematic
diagram)

ET 200 Distributed I/0 System
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5.1.6 Measures to prevent interference voltages

Overview Frequentlymeasures designed to suppress interference voltages are not
adopted until the controller is in operation and reception of @ctsadinal is
found to be unsatisfactory. The outlay for post-installation measures (e.g.
special contactors) can often be reduced to a significant extent if you observe
the following points when configuring your control system.

Note the importance of the following:

e Suitable positioning of devices and routing of cables
* Grounding of all inactive metal components

¢ Shielding of devices and lines, and

e Special interference-suppression measures

Arrangement of Adequate suppression of magnetic DC or AC fields in the low-frequency
devices and rout- range (e.g. 50 Hz) is costiyn many cases, howevéhe problem can be
ing of cables solved by ensuring that the interference sink ifigantly far away from the

interference source.

ET 200 Distributed 1/0 System
2806161-0002 5-11
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Installation and
grounding of inac-
tive metal compo -
nents

5-12

Whenthe devices are installed, it is important to ensure that the inactive

metal components are correctly grounded with connectors havijggdan

tact areas. Correct grounding establishes a uniform reference potential for the
control system and reduces th&eefs on spurious interference.

Grounding means the conductive connection of all inactive metal compo
nents. The entirety of all interconnected inactive components is known as the
machine ground.

Inactive metal components are all conductive parts electrically isolated from
active parts by basic insulation at least and which can becongedhanaly if
a fault occurs.

Even if a fault occurs, the grounghy under no circumstances carry volt

age that could cause injuryin the event of accidental contathe ground
must, therefore, be connected to the protective conduistorder to avoid
ground loops, a star pattern must be adopted when grounded objects (cabi
nets, parts of structures and machines) not immediately adjacent to each
other are connected to the protective conductor system.

Note the following:

1. When connecting the inactive metal parts, exercise the same meticulous
care and attention as with active parts.

2. Make sure that metal-to-metal connections are low-ohmic, i.e. use con
nectors that are #€iently conductive and which have ¢prr contact areas.

3. If painted or anodized metal parts are included in grounding, these insu
lating protective surface coatings must be penetrated. Use special contact
washers or remove the surface coatings down to bare metal.

4. Protect the assembled connections against corrosion, e.g. by applying a
coat of grease.

5. Use flexible grounding straps to connect moving grounded parts (e.g.
doors of cabinets). The grounding straps should be short and hage a lar
surface area, because the surface area is critical for the removal of high-
frequency interference.

ET 200 Distributed I/0 System
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5.1.7 Special measures for interference-proof operation

Commutating ca-
pacitors for induc-
tors

Circuit with DC-
actuated coils

Circuit with
diodes/Zener
diodes

Circuit with AC-
actuated coils

ET 200 Distributed 1/0 System

2806161-0002

As a rule, the inductors driven by SIMAC S5 (e.g. contactor/relay coils) do
not require external commutating capacitors, because the requisite-compo
nents are integrated in the modules.

You need to install commutating capacitors for inductors only:

e when SIMATIC S5 output circuits can be switched loy other integral
contacts (e.g. relay contacts for EMERGENCY OFF). In this case, the
commutating capacitors integrated in the modules are no lorigeti;

¢ if the inductors ar@ot driven by SIMATIC S5 modules.

Note: The supplier of the inductors will be able to tell you how to dimension
the overvoltage-protection devices.

DC-actuated coils require diodes or Zener diodes.

with diode with Zener diode

IV AN L]

Figure 5-2  Circuits with DC-actuated coils

A circuit incorporating diodes/Zener diodes has the following properties:
e Shutdown overvoltages can be avoided completely

e High shutdown delay (6 to 9 times higher than without protective cir
cuitry)

AC-actuated coils require varistors or RC elements.

with varistor with RC element

~ ~

ZA Y| /]
| 7

Figure 5-3  Circuits with AC-actuated coils
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Circuit with A circuit incorporating a varistor has the following properties:

varistor e The amplitude of the shutdown overvoltage is limited, but the overvoltage
is not suppressed

e Overvoltage slope is uniform

e Shutdown delay is slight

Circuit with RC A circuit incorporating an RC element has the following properties:

element e The amplitude and slope of the shutdown overvoltage are reduced

e Shutdown delay is slight

Programming Each cabinet must feature a power point for connecting the programming

units: connection units to the mains supplyhese power points must receive their supply via

to power supply the distribution board to which the protective conductor of the cabinetdis con
nected.

Cabinet lighting Use bulbs such as LINESTRAbulbs for the cabinet lighting. Do not use

fluorescent tubes, because they generate interference fields. If there is no
alternative to fluorescent tubes, adopt the measures illustrated in Fig. 5-4.

Screen grid over tube

-
I
!_ ——— Shielded cable

— Metal-encapsulated switch

— Mains filter or shielded supply
cable

Figure 5-4 Measures for suppressing interference from fluorescent tubes in cabinets

ET 200 Distributed I/0 System
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5.2

Characteristics of
the bus cable

Characteristics of the bus cable

Usea two-conductgnwisted, shielded cable with the following characteris
tics as the bus cable:

Table 5-2 Characteristics of the PROFIBUS cable
Designation Normal Normal with | Buried cable | Drum cable! | Normal cable
PE sheath with festoon?
Order number 6VX1 ... 830-0AH10 | 830-0BH10 | 830-3AH10 | 830-3BH10 | 830-3CH10
Attenuation at
16 MHz < 45 dB/km < 52 dB/km
* 4 MHz < 22 dB/km < 25 dB/km
® 38.4 kHz <5 dB/km <5 dB/km
° 96 kHz < 3 dB/km < 3 dB/km
Characteristic impedance at
° 96 kHz 270+ 27Q
® 38.4 kHz 185 + 18,5Q
* 3to20 MHz 150 + 15Q
Rated value 150Q
Loop resistance < 110Q/km < 110Q/km < 132Q/km
Shield impedance < 9.5Q/km < 12Q/km < 14Q/km
Operating capacitance at 1 kHz approx. 28.5 nF/km
Operating voltage (rms value) < 100V
Cable type (standard designatiof) 02Y (ST) 02Y (ST) 02Y (ST) 02Y (ST) 02Y (ST)C
CY c2y cy2y C11Y (ZG) 11Y
1x2x0.64/ | 1x2x0.64/ | 1x2x0.64/ | 1x2x0.64/ | 1x2x0.64/
2.55- 2.55- 2.55- 2.55- 2.55-
150 KF 40 150 SW 150 KF 40 | 150 LI petrol| 150 LI petrol
FR VI SW
Sheath
* Material PVC PE PE PUR PUR
e Color violet black black petrol petrol
® Diameter (in mm) 80+ 04 80+ 04 10.2+ 0.4 85+ 04 9.7+ 04
Permissible ambient conditions
® Operating temperature -40°C to +60°C —-40°C to +60°C
® Transport/storage temperatufe —-40°C to +60°C —-40°C to +60°C
* Laying temperature —-5°C to +50°C -5°C to +60°C
Bending radius
® Single bending + 75 mm + 40 mm + 75 mm + 45 mm + 50 mm
® Multiple bending + 150 mm + 80 mm + 100 mm + 65 mm + 80 mm
Permissible tensile force 45N 35N
Weight 59 kg/km 52 kg/km 90 kg/km 74 kg/km 74 kg/lkm
Use of halogen Yes No Yes No No

ET 200 Distributed 1/0 System
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Table 5-2 Characteristics of the PROFIBUS cable, continued
Designation Normal Normal with | Buried cable | Drum cable! | Normal cable
PE sheath with festoon?
Behavior in fire Flame-retar-| Flammable | Flammable | Flame-retar-| Flame-retar-
dant to VDE dantto VDE | dantto VDE
0472 T804, 0472 T804, | 0472 T804,
test type C test type B test type B
Resistance to oil Conditional resistance to mineral oils angd Goodresistancéo mineral oils
greases and greases
Resistance to UV light No Yes Yes
1 Segment lengths restricted

Yes Yes

ET 200 Distributed I/0 System
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5.3 Applications and technical data of the bus connectors

Applications You need bus connectors to connect the PROFIBUS to a station. There is a
choice of IP 20 bus connectors; the uses of the various types are shown in
Table 5-3.

Table 5-3 IP 20 bus connectors, configuration and applications

Order numbers: 6ES7 972-0BA10-0XAQ 6ES7 972-0BA20-0XA0 6ES7 6GK1
6ES7 972-0BB10-0XAQ 6ES7 972-0BB20-0XAQ OBA30-0XA0 500-0EA00

Appearance:
pp SIEMENS

g

Recommended for:

IM 308-B (since release 6)
IM 308-C
S5-95U

S7-300
S7-400
M7-300
M7-400

CP 5412 (A2)
CP 5411
CP 5511
CP 5611

ET 200B
ET 200L
ET 200M
ET 200U

PG 720/720C
PG 730
PG 740
PG 750
PG 760

00
0000 000

000

000

0000
0000|0000
0000

ET 200 Distributed 1/0 System
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Technical data

Thetechnical data of the various bus connectors is shown in the table below:

Table 5-4 IP 20 bus connectors, technical data
Order numbers 6ES7 972- 6ES7 972- 6ES7 972- 6GK1 500-
... 0BA10-0XA0 ... 0BA20-0XA0 0BA30-0XA0 OEAO00
.. 0BB10-0XA0 .. 0BB20-0XA0
Programmer socket OBA10: no 0BA20: no no no
0BB10: yes 0BB20: yes
Max. baud rate 12 Mbaud 12 Mbaud 1.5 Mbaud 12 Mbaud
Terminating resistor optionally optionally no optionally
activatable activatable activatable
Outgoing cable vertical variable: inclined 30 axial

inclined/vertical

BUS cable diameter

Interfaces
®* PROFIBUS sta- | 9-pole sub-D socket 9-pole sub-D socket 9-pole sub-D socket 9-pole sub-D sockel
tion 4 terminal blocks for 4 terminal blocks for 4 insulation-piercing 4 terminal blocks fo
* PROFIBUS bus | wires up to 1.5 m#h | wires up to 1.5 mi | connecting devices wires up to 1.5 mrh
cable for wires 0.644+
0.04 mm
Connectable PROFI- 8 + 0.5 mm 8 £ 0.5 mm 8 £ 0.5 mm 8 £ 0.5 mm

Supply voltage (must
be obtained from ter-
minal device)

DC4.75t05.25V

DC4.75t05.25V

DC4.75t05.25V

DC4.75t05.25V

Current consumption

max. 5 mA

max. 5 mA

max. 5 mA

max. 5 mA

Permissible ambient
conditions
® Operating temper

0°Cto +60°C

0°Cto +55°C

0°Cto +60°C

0°Cto +55°C

ature
® Transport/storage|] -25°C to +80°C —-25°C to +80°C —-25°C to +80°C —-25°C to +70°C
temperature
® Relative humidity | max.75 % at+25°C | max.75 % at+25°C | max.75 % at+25°C | max.95 % at+25°C
Dimensions (in mm) 15.8 X 54 x 34 15.8 X 54 x 34 15 x 58 x 34 15 x 39 x 57
(vertical outgoing
cable)
15.8 X 62 x 39
(inclined outgoing
cable)
Weight approx. 40 g approx. 40 g approx. 30 g approx. 100 g

5-18
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Bus connector not
necessary

Disconnecting a
station

Bus connector
with programmer
socket

Pin assignment of
sub-D connector

ET 200 Distributed 1/0 System
2806161-0002

You donot require the IP 20 bus connectors for:
e |P 65 slaves (e.g. ET 200C)
* RS 485 repeaters

Under certain circumstances, the bus connector enables you to disconnect a
station from the bus without interrupting fiefon it.

We recommend fitting at least one bus connector with a programmer socket
in each bus segment. This will make it easier for you to start up with a pro
grammer or a PC.

Table 5-5 shows the pin assignment of the 9-pole D-sub connector

The assignment of pin nos. 1, 2, 7 and 9 corresponds to that of the connected
device. Pins 4, 5 and 6 of the bus connector with order number
6ES7 972-0BA30 ... are not wired.

Table 5-5 Pin assignment of the 9-pole D-sub connector
View | Pin No. Signal Designation
1 — -
2 — -
3 RxD/TxD-P | Data line B
4 RTS Request to send
5 M5V2 Data reference potential (from station)
6 P5Vv2 Supply plus (from station)
7 — —
8 RxD/TxD-N | Data line A
9 — —
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54 Connecting the bus cable to the bus connector

In section 5.4 This section contains:

Section Topic Page

5.4.1 | Connecting bus cable to bus connectors with order number| 5-22
6ES7 972-0B.10 ...

5.4.2 | Connecting bus cable to bus connectors with order number| 5-24
6ES7 972-0B.20 ...

5.4.3 | Connecting bus cable to bus connectors with order number| 5-27
6ES7 972-0BA30 ...

Rules for laying Whenyou lay the bus cable, take great care to ensure that it is:
cables e not twisted

* not stretched and

e not compressed.

When laying the bus cable, moreover, you must observe the boundary condi
tions stated in section 5.2.

Maximum cable The maximum cable lengths as stated in the table below are guaranteed only
length for PROFIBUS bus cables.
Table 5-6 Permissible cable lengths for a segment using RS 485 repeaters
Baud rate Maximum cable Max. distance between 2
length of a segment stations (in meters)
(in meters)
9.6 to 187.5 kbaud 1000 10,000
500 kbaud 400 4,000
1.5 Mbaud 200 2,000
3 to 12 Mbaud 100 1,000

ET 200 Distributed I/0 System
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Length of drop- If you do not connect the bus cable directly to the bus connector (e.g. when
lines using an PROFIBUS bus terminal), you must take the maximum permissible
length of a dropline into account.

The maximum lengths for droplines per bus segment are shown in the table
below.

At baud rates of 3 Mbaud and higheonnect the programmer or PCs by
means of programmer droplines having the order number

6ES7 901-4BD00-0XA0. du can use multiple droplines with this order rum
ber in a bus configuration. Other droplines are not permitted.

Table 5-7 Length of droplines per segment
Baud rate Max. length of Number of stations with
droplines per droplines measuring ...
segment 15morl.6m 3m
9.6t093.75kbaud 96 m 32 32
187.5 kbaud 75m 32 25
500 kbaud 30m 20 10
1.5 Mbaud 10m 6 3
3to 12 Mbaud - - -

ET 200 Distributed 1/0 System
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54.1 Connecting bus cable to bus connectors with order number
6ES7 972-0B.10 ...

Mechanical design
(6ES7 972-0B.10 ...)

Preparing the bus
cable

5-22

Thebus connector with the order number 6ES7 972-0B.10 ... is illustrated
below:

9-pin sub-D male adapter for

Screws for se- —— 0 connection to station

curing to station —

A

Prog. connector adapter
(6ES7 972-0BB00-0XA0 (—

ooo

[

) Guides for
only / PROFIBUS bus cable
I~
/ ~
Switch for
terminating resistor |

;| Housing screws

Figure 5-5 Bus connector with order number 6ES7 972-0B.10 ...

To connect the bus cable to a bus connector with order number
6ES7 972-0B.10 ...: proceed as follows:

1. Strip the ends of the cable conductors as shown in Fig. 5-6.

6XV1 830-0AH10/-3BH10 6XV1 830-3AH10

n) u 11, 11

6 EA 23 N 6

Figure 5-6  Length of stripped ends for connection to bus connector (6ES5 ...)

2. Toopen the housing of the bus connecstacken the securing screws and
lift off the cover

3. Insert the green and red conductors in the screw terminals as shown in
Fig. 5-7.

Make sure that you always connect the same conductors to the same ter
minal A or B (e.g. always connect the green conductor to terminal A and
the red conductor to terminal B).

4. Press the cable sheath between the two retainers to hold the cable in posi
tion.

ET 200 Distributed I/0 System
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5. Tightenthe screws to secure the conductors in their respective terminals.

Bus cable connection for first Bus cable connection for all
and last stations on the other stations on the bus
bus! —————

>

1. The bus cable can be connected to either the left or right set of terminals!

Figure 5-7  Connecting bus cable to bus connectors with order number
6ES7 972-0B.10 ...

6. Screwthe housing tight.

Make sure that the naked cable shield is seated under the shield clamp.

ET 200 Distributed 1/0 System
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5.4.2 Connecting bus cable to bus connectors with order number
6ES7 972-0B.20 ...

Mechanical design Thebus connector with the order number 6ES7 972-0B.20... is illustrated
(6ES7 972-0B.20 ...)  below:

Screws forse-

. - 9-pin sub-D male
curing to station P

adapter for connection
to station

Switch for
terminating resistor

Prog. connector adapter Housing screw

(6ES7 972-0BB20-0XA0

only) Latching hinge for
right angle or
30°- outgoing cable

v

Qv

Figure 5-8 Bus connector with order number 6ES7 972-0B.20 ...

ET 200 Distributed I/0 System
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Preparing the bus
cable

ET 200 Distributed 1/0 System
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To connect the bus cable to a bus connector with order number
6ES7 972-0B.20 ..., proceed as follows:

1. Strip the ends of the cable conductors as shown in Fig. 5-9.

Right-angle outgoing cable

wl AB AB w| AB AB
n
‘ LD—
A = A
< < « /
o ™ ™ Y
without programmer connector with programmer
connector
Offset outgoing cable
AB AB y

[Te]
5 A B

10 |

SIEMENS
SIEMENS

SIEMENS

without programmer connector with programmer connector

Figure 5-9 Length of stripped ends for connection to bus connector
(6ES7 972-0B.20 ...)

2. Openthe housing of the bus connector by slackening the housing screw

and raising the hinged cover
3. Release the cover of the latching element.

4. The bus connector with order number 6ES7 972-0B.20 is supplied with
the latching element set to thdsalt position.

If you want a right-angle outgoing cable

— slacken the left screw in the latching element,
— raise the latching element slightly and

— push the latching element inward.

— re-secure the latching element by retightening the left screw
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5. Connecthe bus cable as shown in Fig. 5-7, step 1

Tip: If you bend over the stripped conductor ends, the installation process
will be easier

Connect the same cores to terminal A or B (e.g. always connect green
conductor to terminal A and red conductor to terminal B).

Bus-cable connection for first Bus-cable connection for all
and last stations on the other stations on the bus
busl

by D$I of[¥
by D$i of[¥

The bus cable can be connected to either the left or right set of terminals

Figure 5-10 Connecting bus cable to bus connector (6ES7 972-0B.20 ...)

5-26

N o

9.

Insertthe bus cable in the latching hinge (Fig. 5-10, step 2).

Tighten the terminal screws to secure the green and red conductors.
Close the cover of the latching element and retighten the securing screw
Make sure that the naked cable shield is seated under the shield clamp.

Close the cover of the bus connector housing.

10. Retighten the housing securing screw

ET 200 Distributed I/0 System
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Routing cables; connecting and installing bus connectors

5.4.3 Connecting bus cable to bus connectors with order number
6ES7 972-0BA30 ...

Appearance (6ES7 Fig. 5-11 shows the bus connector with order number 6ES7 972-0BA30 ...:
972-0BA30..))

9-pole sub-D connector

curing to station h X
for connection to station

N

Screws forse- %

= JfoooJl ¥

Housing screw

S5
oy
St
N &7

Figure 5-11 Appearance of the bus connector with order number 6ES7 972-0BA30 ...

Installing the bus To connect the bus cable to a bus connector with order number
cable 6ES7 972-0BA30 ..., proceed as follows:

1. Strip the ends of the bus cable as shown in Fig. 5-12.

3 27
SIEMENS - A
B
29
3 35
L]
SIEMENS A
™| :
36

Figure 5-12 Length of stripped ends for connection to bus connector
(6ES7 972-0BA30 ...)

2. Openthe housing of the bus connector by slackening the housing screws
and lifting of the cover

3. Press the bus cable into the strain relief device. The cable shield must lay
naked on the metal guide.

ET 200 Distributed 1/0 System
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Routing cables; connecting and installing bus connectors

4. Insertthe green and red conductors into the guides through the insulation-
piercing connection devices as shown in Fig. 5-13.

Make sure that you always connect the same conductors to the same ter
minal A or B (e.g. always connect the green conductor to terminal A and
the red conductor to terminal B).

5. Press the red and green conductors gently into the insulation-piercing con
nection devices with your thumb.

6. Screw the cover on tightly again.

e

L

Guides ABAB
\\I TT] [m]
| = O
Insulation-pierc- —— [ ||||. C
ing connection s L
devices tH :CE

L]

Guides

P>
“Aon

Strain relief de-
vices

.v,%%

Figure 5-13 Connecting bus cable to bus connector (6ES7 972-0BA30 ...)

ET 200 Distributed I/0 System
5-28 2806161-0002



Routing cables; connecting and installing bus connectors

5.5 Connecting the bus connector to the module

Connecting the The procedure for connecting the bus connector is as follows:
bus connector 1. Push the bus connector into position on the module adapter
2. Tighten the screws to secure the connector to the module.

3. If the bus connector is at the start or end of a segment, you must activate
the terminating resistor (set switch to “ON) (see Fig. 5-14).

You can activate the terminating resistor for bus connectors with order
number 6ES7 972-0B.10-... or 6ES7 972-0B.20-... .

Make sure that the stations with active terminating resistors are always ener
gized throughout power-up and operation.

Terminating resistor on Terminating resistor
in circuit not in circuit

Figure 5-14 Bus connector (6ES7 972-0B.10 ... and 6ES7 972-0B.20 ... ): positions of
switch for terminating resistor in circuit or not in circuit

Disconnecting bus If the bus cable is in a loopyou can disconnect bus connectors from the
connectors PROFIBUS-DP interface at any time without interruptingficain the bus.
i’i Warning
Danger of disrupting data tfaf on the bus.

Each bus segment must always have a terminating resistor at each end. Note
that this requirement is not satisfied if the last slave with a bus connector is
deenegized. The bus connector receives its power supply through the sta
tion, so the terminating resistor has no effect if the supply is shut of

Take care to ensure an uninterrupted power supply to the stations in which
the terminating resistors are in circuit.

ET 200 Distributed 1/0 System
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RS 485 repeaters: installing, connecting 6
and operating

In this chapter This chapter contains information on:
Section Topic Page

6.1 Scope of application of the RS 485 repeater

6.2 Mechnical design of the RS 485 repeater

6.3 Configuration options with the RS 485 repeater

6.4 Installing and removing the RS 485 repeater 6-8

6.5 Non-grounded operation of the RS 485 repeater

6.6 Connecting the power supply 6-1

6.7 Connecting the bus cable 6-12
Goal After reading this chapter, you will be able to identify the situations in which

you must use the RS 485 repeater

You will also be able to install and use the RS 485 repeaters with order num
ber 6ES7 972-0AA00-0XA0.

ET 200 Distributed 1/0 System
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RS 485 repeaters: installing, connecting and operating

6.1 The RS 485 repeater: scope of application

What is an RS 485 An RS 485 repeater amplifies data signals on bus lines and is the-link be

repeater? tween individual bus segments.
Using the RS 485 You must use an RS 485 repeaiter
repeater

e you want to connect more than 32 stations to the bus,
* you want to operate bus segments as non-grounded segments, or

* asegment exceeds the maximum permissible cable lengthalsiee6T1).

Table 6-1 Maximum cable length of a segment
Baud rate Max. cable length of a segment (in meters)
9.6 to 187.5 kbaud 1000
500 kbaud 400
1.5 Mbaud 200
3 to 12 Mbaud 100
Rules When you set up a bus with RS 485 repeaters, the following rules apply:

* You cannot connect more than nine RS 485 repeaters in a cascade.

e If you use RS 485 repeaters the maximum cable length between two
nodes is subject to the limits stated able 6-2.

Table 6-2 Maximum cable length between two stations
Baud rate Max. cable length between 2 stations (in meters)
with RS 485 repeaters

9.6 to 187.5 kbaud 10000

500 kbaud 4000

1.5 Mbaud 2000

3to 12 Mbaud 1000
ET 200 Distributed I/0 System
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RS 485 repeaters: installing, connecting and operating

6.2 Mechanical design of the RS 485 repeater
Mechanical design Table6-3 shows the RS 485 repeater
Table 6-3 Description and functions of the RS 485 repeater
Appearance of the repeater No. Function
O Terminalfor power supply to the R&35 repeater (pin M5.2 is the
oo —— ground reference for measuring the voltage transient between A2
24V L+ M PE M52 [ D d BZ
eeooT and B2).
@“ “ “ “@ 0 |o Shield clamp for strain relief and grounding the bus cable of bus
segment 1 or bus segment 2
Uodl__1—0 g Terminals for bus cable of bus segment 1
SISISIS)
e O Terminating resistor for bus segment 1
O +— 0O O Switch for baud rate. The positions are:
0—1| Pe | o — 0 0: Bus segments disconnected 5: 500 kbaud
oo)ll| op 0 1: 9.6 kbaud 6: 1.5 Mbaud
(BT 2 19.2 kbaud 7: 3 Mbaud
ON 3: 93.75 kbaud 8: 6 Mbaud
SIEMENS 4 187.5 kbaud 9: 12 Mbaud
RS 435 EPEATER
e R . O Terminating resistor for bus segment 2
bob O Terminals for bus cable of bus segment 2
0
@‘ ‘ \ \@ O Clampfor securinghe RS 485 repeater to standard-section busbar
I IT I
0
| I O Interface for programmer/OP on bus segment 1
Note

TerminalM5.2 of the power supply (se@fle 6-3, No[l) serves as a
ground reference for signal measurements in the event of a fault and must
not be wired.

ET 200 Distributed 1/0 System
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RS 485 repeaters: installing, connecting and operating

Technical data

Thetable below shows the technical data of the RS 485 repeater:

Table 6-4 Technical data of the RS 485 repeater

Technical data

Power supply
* Rated voltage

24V DC

* Ripple 18V DCto 30V DC
Current consumption at rated voltage
* No consumer via programmer/OP interface 100 mA
® Consumer via programmer/OP interface (5 'V/90 mABO mA
* Consumeevia progiammeOPrinteriace 200mA
(24 V/100 mA)
Galvanic isolation yes, AC 500 V

Connection of wave guides

yes, via repeater adapte

rs

Redundancy no

Baud rate 9.6 kbaud to 12 Mbaud
Degree of protection IP 20

Dimensions Wx H X D (in mm) 45 x 128 x 67

Weight (including packaging) 3509

Pin assignment of
the sub-D adapter

The pin assignment of the 9-pin sub-D adapter is as follows:

i(r[])trgg;ir;mer/OP Table 6-5 Pin assignment of the 9-pin sub-D adapter (programmer/OP interface)
View Pin No. Signal Designation
1 — —
2 M24V Ground 24 V
3 RxD/TxD-P Data line B
4 RTS Request to send
5 M5V2 Data reference potential (from station
6 P5V2 Supply plus (from station)
7 P24V 24V
8 RxD/TxD-N Data line A
9 — —
64 ST 200 DIt 0



RS 485 repeaters: installing, connecting and operating

Block diagram

ET 200 Distributed 1/0 System

2806161-0002

Fig. 6-1 is a block diagram of the RS 485 repeater:

e Bus segment 1 and bus segment 2 are galvanically isolated.

* Bus segment 2 and the programmer/OP interface are galvanically iso

lated.

e Signals are amplified

— between bus segment 1 and bus segment 2

— between programmer/OP interface and bus segment 2

Segment 1 1 Segment 2
Al D> Logic — < A2
B1 4 - > B2
Al T A2
Bl B2
Le- s a
. g
program-
mer/OP- 5V IlﬁlM 5V Iﬁm
interface | T. T.
L+ (24 V) 24V 28 L+ (24 V)
M M
Al
Bl PE
5V M 5.2
M5 V
Figure 6-1 Block diagram of the RS 485 repeater
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RS 485 repeaters: installing, connecting and operating

6.3 Configuration options with the RS 485 repeater

Overview

Terminating
resistor ON

(in circuit) or OFF
(not in circuit)

Segment 1 and 2
terminated

This section discusses the configuration optiorierefl by the RS 485 +e
peater:

Segment 1 and segment 2 terminating at the RS 485 repeater

Segment 1 terminating at the RS 485 repeater and segment 2 looped
through the RS 485 repeater

and

Segment 1 and segment 2 looped through the RS 485 repeater

Fig. 6-2 shows the position of the selector switch for the terminating resistor:

Terminating resistor
in circuit:

Terminating resistor
not in circuit:

ON ON

o |

Figure 6-2 Setting of the terminating resistor

Fig. 6-3 shows the RS 485 repeater used to terminate two segments:

Segment 1

Segment 2

Segment 1

Terminating resistor
bus segment 1

= =1 =31 on

s

E]

Segment 2

=1 = o

Terminating resistor
bus segment 2
on

Figure 6-3 Two bus segments connected to the RS 485 repeater (1)

6-6
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RS 485 repeaters: installing, connecting and operating

Segment 1 termi - In Fig. 6-4, one of the two segments connected to the RS 485 repeater is
nated, segment 2 looped through and one is terminated:
looped through

Segment 1 Segment 1

Terminating resistor
bus segment 1
on

E\%

Segment 2

=] =1 =

Terminating resistor
bus segment 2
off

Segment 2

Figure 6-4 Two bus segments connected to the RS 485 repeater (2)

Segments 1 and 2 In Fig. 6-5, both segments connected to the RS 485 repeater are looped
looped through through:

Segment 1 r*'l I'H'I I'H'I_ I'H'I |l=,| I*I
Segment 1 Terminating resistor
4~ | bussegment 1
] — off
seee R
o [N — Terminating resistor
@ @ N bus segment 2
© off
Segment 2
6666
Segment 2 E ﬁ

Figure 6-5 Two bus segments connected to the RS 485 repeater (3)

ET 200 Distributed 1/0 System
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RS 485 repeaters: installing, connecting and operating

6.4 Installing and removing the RS 485 repeater

Overview

Installation on
busbar for S7-300

6-8

You can install the RS 485 repeater:
e on a special busbar for S7-300
or

* on a standard-section busbar (order number 6ES5 710-8MA..)

If you want to mount the RS 485 repeater on a special busbar for S7-300, you
must first remove the clamp at the rear of the RS 485 repeater (see Fig. 6-6):

1. Insert the blade of a screwdriver under the lip of the latch (1) and

2. press the handle of the screwdriver toward the rear of the module (2).
Hold the screwdriver in this position.
Result: This releases the clamp from the RS 485 repeater

3. Using your free hand, slip the clamp up as far as it will go (3) and-disen
gage it from the module.

Result: The clamp is released from the RS 485 repeater
4. Place the RS 485 repeater in position on the busbar for S7-300 (4).
5. Push the bottom back as far as it will go (5).

6. Tighten the securing screw to between 80 ar@Ncm (6).

Rear:

80 to 110 Ncm

Figure 6-6 Mounting the RS 485 repeater on the busbar for S7-300

ET 200 Distributed I/0 System
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RS 485 repeaters: installing, connecting and operating

Releasing from To release the RS 485 repeater from a busbar for S7-300:

busbar for S7-300 1. Release the screw securing the RS 485 repeater (1) and

2. swing the RS 485 repeater up and away from the busbar (2).

Figure 6-7 Removing the RS 485 repeater from the busbar for S7-300

Installation on If you want to mount the RS 485 repeater on a standard-section, maker
standard-section sure that the clamp is in position on the rear of the RS 485 repeater:
busbar

1. Engage the RS 485 repeater on the standard-section busbar and

2. push it back until the clamp engages.

Releasing from To disengage the RS 485 repeater from the standard-section busbar:
standard-section

busbar 1. Using a screwdrivepress the clamp at the bottom of the RS 485 repeater

down and

2. swing the RS 485 repeater up and away from the husbar

ET 200 Distributed 1/0 System
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RS 485 repeaters: installing, connecting and operating

6.5 Non-grounded operation of the RS 485 repeater

Non-grounded op- Non-groundedperation means that ground and PE are not connected.

eration If you use the RS 485 repeater in non-grounded mode, the bus segments can
operate with potential isolation.

The way in which the RS 485 repeater influences potential on bus segments
is illustrated in Fig. 6-8.

Signals non-grounded

Signals grounded

Figure 6-8 ET 200 bus segments operating as non-grounded segments

Installing RS 485 To ensure non-grounded operation of the RS 485 repeataure that the
repeater for non- power supply to this repeater is also non-grounded.

grounded

operation

ET 200 Distributed I/0 System
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RS 485 repeaters: installing, connecting and operating

6.6 Connecting the voltage supply

Cable type Forthe 24 V DC voltage supplyse flexible cables with a cross-section from
0.25 mn% to 2.5 mn? (AWG 26 to 14).

Rules for routing See section 5.1for details on cable routing (DC voltage0V, unshielded).
cables
Connecting the To connect the power supply of the RS 485 repeater:

power supply 1. Strip the ends of the 24 V DC cable conductors.

2. Connect the cable to the terminals marked “L+”, “M” and “PE".

ET 200 Distributed 1/0 System
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RS 485 repeaters: installing, connecting and operating

6.7 Connecting the bus cable

Cable type The PROFIBUS bus cable must satisfy the requirements laid down-in sec
tion 5.4.
Connecting the Connect the PROFIBUS bus cable to the RS 485 repeater as follows:

PROFIBUS bus

1. Cut the PROFIBUS bus cable to length.
cable

2. Strip the ends of the PROFIBUS bus cable as shown in Fig. 6-9.

Fold back the braided shield over the end of the cable sheath. This is nec
essary to ensure that the shield clamp can function as strain relief and as a
terminal for the shield.

6XV1 830—0AH10 (bus cable, solid) 6XV1 830-3AH10 (buried cable)
6XV1 830—3BH10 (drum cable)

16 10 16 16 10

8.5
BN\
\ 85

Braided shield must be folded back

Figure 6-9 Length of stripped ends for connection to RS 485 repeater

3. Connecthe PROFIBUS bus cable to the RS 485 repeater:

Connect the same conductor (green/red for PROFIBUS bus cable) to the
same connections, A or B (e.g., always connect the green conductor to
terminal A and the red conductor to terminal B).

4. Tighten the shield clamps so that the naked shield is held firmly by the
clamp.

ET 200 Distributed I/0 System
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Starting COM PROFIBUS 7

In this chapter This chapter contains information on:
Section Topic Page
7.1 Scope of applications and preconditions for using the COM| [7-2
PROFIBUS parameterization software
7.2 | Starting COM PROFIBUS
7.3 | Graphical user interface of COM PROFIBUS
7.4 Example of how to parameterize a DP configuration with
COM PROFIBUS
7.5 Example of how to parameterize an FMS configuration with| [7-16
COM PROFIBUS
Goal After reading this chapteyou will know how to install COM PROFIBUS on

the programmer or PC and how to use the parameterization software.

ET 200 Distributed 1/0 System
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Starting COM PROFIBUS

7.1 Scope of applications and preconditions for using the COM PROFI-
BUS parameterization software

Why you need You need the COM PROFIBUS parameterization software:

COM PROFIBUS e to parameterize the bus configuration, the hosts, the masters and the
slaves

e to read the data from a memory card/master or write data to a memory
card/masterand

e to start up the bus configuration

e to generate detailed system documentation

Preconditions for COM PROFIBUS runs under the MSivdows GUI. V& assume that you are
working with COM familiar with MS-Windows.
PROFIBUS
Preconditions for in order to use the full functionality of COM PROFIBUS, you require:
lésdgg COM PROFI - e The MS-DOS operating system, V 5.0 or higher

e The MS-Windows GUI (V 3.1x or higher) or iWdows 95

e Atleast 8 Mbytes free RAM

e Approx. 10 Mbytes free space on hard disk

e 386 CPU or faster
DP online func- You can use your PC or programmer online on the PROFIBUS with COM
tions of the PC/ PROFIBUS V3.0 or higher, in other words the PC/programmer takes part in
programmer data communication on the PROFIBUS as an active bus station with PROFI

BUS address 0.

You need the online functions for the service functions of COM PROFIBUS
(e.g. diagnostics) as well as for transferring a master system directly to the
master via PROFIBUS.

ET 200 Distributed I/0 System
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Starting COM PROFIBUS

Preconditions for

using the DP on-
line functions

Table 7-1 in order to use the online functions of COM PROFIBUS or the
diagnostic functions.

You require one of the PROFIBUS cards for PCs/programmers shown in

Detailed installation instructions are enclosed with the PROFIBUS cards.
You must use the programming adapter with order number 6ES7

901-4BD00-0XA0, for example, to connect the programmer/PC to the PRO
FIBUS. You do not need to take account of any spur capacitances with this
programming adapter (see section 5.4).

In the majority of situations, the PROFIBUS cards work correctly with the
default setups. If this is not the case, please check the following setups, to
make sure there are no conflicts with other plug-in cards.

Table 7-1 Possible setups on the PROFIBUS card for the online functions of COM PROFIBUS

Card type Card setups | Permissible in- | Required ad- | Memory area Memory area which
for COM terrupts (IRQ) | dress range | which must be ex | must be excluded in
stored in the in the cluded with Windows system.ini

following sec-
tion of the
<...\ker-
nel\comet.ini>
file:

memory area
below 1
Mbyte:

emma386.exe in
config.sys file

file in [386enh] sec-
tion

Integrated MPI | [MPI_1] Possible IRQs: | Length 100h | Occupied memory Occupied memory
interface (Sie- 5,10, 11, 12, 15 area area
mgpss (?rzlt;g)]ram- Default: 11 Default Default: Default: EMMEX-
address: X=CCO00-CCFF | CLUDE=
0xCCo0001 CCO00-CCFF
MPI_ISA card [MP1_1] Possible IRQs: | Length 100h | Occupied memory Occupied memory
5,10, 11, 12, 15 area area
Default: 11 Default Default: Default: EMMEX-
address: X=DCO00-DCFF | CLUDE=
0xDC000 DCO00-DCFF
CP5411 card [DPI_1] Possible IRQs: | No No No
5, 10, 11, 12, 15
Default: 11
CP5511 card [DPP_1] This card is started up automatically when the Card and Socket Service

(PCMCIA) 2

installed.

S are

The set address can be checked and altered if necessary using the BIOS Setup program.

2 TheCard and Socket Services, which are essential for operation, do not form part of the scope of supply of COM
PROFIBUS. Please call the hotline to order the Card and Socket Services for Siemens programmers.
You can find more information about the CPh%hrd in the file callet\kernel\online.wri” in the COM PROFI
BUS directory, providing you have installed the online functions with the CP5511 card.

Note

Pleasenote that with COM PROFIBUS the MPI cards (integrated MPI-nter
face, MPI-ISA card) can only be operated up to a transmission rate of 500

kbaud.

ET 200 Distributed 1/0 System
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7.2  Starting COM PROFIBUS

Making a backup
copy

Installing
COM PROFIBUS

7-4

Beforeyou install COM PROFIBUS, you should use MS-DOS, the File-Man
ager under MS-\iidows or the Explorer underiddows 95 to create a
backup copy of the system disks.

Thereafteryou use only the backup copy

To install COM PROFIBUS:

1.

9.

Insert the first disk of the COM PROFIBUS set in a disk drive, e.qg.
driveA.

. Start the File Manager under MSikwlows or the Explorer underii/

dows 95.

Select the “SETUEXE” command on the COM PROFIBUS disk, e.g. on
drive A.

Result: The COM PROFIBUS installation program is started.

. Choose another directory if you do not want to use the default directory

then click “Install”.

Select the program components that you require and confirm them by
clicking “OK”.

Specify the program group in which you want to install COM PROFI
BUS, e.g. “Siemens COM PROFIBUS".

Follow the instructions provided by COM PROFIBUS to install the soft
ware.

Result: COM PROFIBUS is installed on your PC or programmer

. Check that the pointer to the STEP7/S7BIN directory has been written

correctly into your “AUTOEXEC.BAT”. If the entry is not correct, add
the following line to your “AUTDEXEC.BAT":

path = [drive]\STEP7\S7BIN ;
e.g.for drive C:
path = C:\STEP7\S7BIN

Rebootyour programmer or PC.

10.1f you intend using the memory card functions, make sure that the

memory card driver is loaded when MS-WINDOWS starts (WINS
TART.BAT).

ET 200 Distributed I/0 System
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Installing the DP
online functions

Starting
COM PROFIBUS

ET 200 Distributed 1/0 System
2806161-0002

Payattention to the following points when you install the online functions of
COM PROFIBUS:

If you forget to install the online functions, you can also load them later
on without having to repeat the complete installation procedordo o,
simply select the “Add Online Functions” option.

The online functions take up a lot of space in your RAM. Do not install
them unless you actually need them!

If you install the online functions by mistake, you can uninstall them
again without having to repeat the complete proceduréolso, simply
start the <setup.exe> program and mark “Add Online Functions” under
Options. You can then specify “Application ikout Online Functions”
during the installation procedure.

Please also read the additional information about using your particular
PROFIBUS card in the programmer/PC which is contained in section 7.1.

To start COM PROFIBUS:

1.

Select the “Siemens COM PROFIBUS” group in the Program Manager
(default name), and

Double-click on the icon for COM PROFIBUS.
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7.3  Graphical user interface of COM PROFIBUS

Overview The COM PROFIBUS GUI incorporates the following standard elements (for
example):
Title bar  —»|= COM PROFIBUS n a
Menu bar —=|File Edit Configure S ervice Documentation W_indow H elp
= o5 |I[&
Toobar - —|[O]e5| B [E] [o]tF =] T [=]=]
= Master System: PROFIBUS Address 1 v | a
Bus Description: PROFIBUS-DP
Host Description: SIMADYN D host system Slaves
Station T ype: SIMADYN D SSH N
PROFIBUS Address: 1 ET 200
Station Description: Master sys{ g|vATIC
Workplace DRIVES
SWITCHG.
C+M
VALVES
Application CONTROL
window IDENT
ENCODERS
\ Others
Statusbar | [ 0% |[ 0:0% || Offine |
XA
Pop-up window for selecting Address range used for inputs and
slaves for configuration outputs in P area

Figure 7-1 Screen elements of COM PROFIBUS

Title bar

Status bar

7-6

Thetitle bar always contains the name of the application, in this case
“COM PROFIBUS".

The status bar contains outline information indicating the currently active
command, the current activity of COM PROFIBUS or notes referring te oper
ator inputs.

The status bar also indicates the amount of address space already assigned for
inputs and outputs.

ET 200 Distributed I/0 System
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Menu bar Themenu bar contains the names of the various pull-down menus. By open
ing a pull-down menu, you can call certain functions:

Table 7-2 The functions in the pull-down menus

Menu

Commands in menu

File

Open, save and close program files

Read (import) master systems from a memory card, a DP m
or a binary file

Save (export) master systems to a memory card, a DP mast
binary file or an NCM file

Export the operating system file to a memory card for IM 30§
Re-import device master files and type files
Print system documentation

Edit

Cut, copy, paste and delete selected DP slaves or FMS stati

Configure

Enter bus, host, master and DP slave parameters or FMS st
parameters

Generate a new master system, a new DP slave or a new F
station

Change from DP parameterization to FMS parameterization
vice versa

Arrange DP slaves in groups

aster

er, a

3-C

ons

ation

MS

and

Service

Display the overview and slave diagnostics
Status of the slave inputs/outputs

Change the PROFIBUS address of a slave using PROFIBUS
Activate a parameter record after exporting it to the DP mas
Set the parameters on the PROFIBUS card

Display the data cycle times

Switch the programmer/PC offline from PROFIBUS

Delete memory cards

UJ

Documentation

Print system documentation

Window

Change to a different window

Help

Online help

Mouse 2 Themouse buttons have the following functions in COM PROFIBUS:

Table 7-3 Functions of the mouse buttons

Function Meaning

Click left mouse button once Select

Click left mouse button twice Open window for selection

down

Click right mouse button and hold | Pop-up menu with most important

functions

ET 200 Distributed 1/0 System
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Toolbar Thetoolbar contains icons that you can use to select commands without
working through the menus:
Table 7-4 Meanings of icons
Icon Menu command Description Icon Menu command Description
File» New Creates a new file Edit»> Copy Copies the selected DP
D y slave(s)/FMS station(s)
— without S5 addresses
. File» Open Opens an existing pro- Configure» New | Opens a new master sy
D gram file of COM PRO- |ﬂ:l master system tem with PROFIBUS adt
FIBUS dress query for the mas
ter
File» Save Saves the configuration File » Export> Exports the current pro-
m in the current program g Memory card gram file to a memory
file card
Print Prints system documen: [ = File » Expor® DP | Exports master system
% tation for the open docut ﬁ master DP master
mentation window
Edit»> Cut Cuts out the selected DP| & File» Import> DP | Imports master systems
[] slave(s)/FMS station(s) g master from the DP master to
the open program file
Edit» Copy Copies the selected DP 7 Help»> Contents | Opens online help
'-" slave(s)/FMS station(s)
with S5 addresses .

Application win -
dow

7-8

Working in an application windoywyou construct the bus using icons. Each
application window contains a master to which you assign slaves graphically

By double-clicking on the icon or designation, you automatically switch to
the dialog box for entering the individual parameters. The gray highlighting
in Fig. 7-2 indicates the active areas:

= Master System: PROFIBUS Address 1 v a
IBus Description: V ariable / S5-95U I *+

| Host Description: S5-95U host system 1 |

Station Type: S5-95U DP / Master
PROFIBUS Address: 1
Station Description: Master System 1

Station T ype: B-32DI DP
PROFIBUS Address: 3
Station Description:

Figure 7-2 Example of an application window

ET 200 Distributed I/0 System
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7.4  Example of how to parameterize a DP configuration with COM PRO-

FIBUS

Overview

Parameterization
example for an
FMS configuration

Sample configura -
tion

This section contains a short example showing how to parameterize a config
uration with COM PROFIBUS:

Start COM PROFIBUS

Enter the bus parameters

Enter the host parameters

Enter the master parameters

Enter the slave parameters for the ET 200B and the ET 200M
Print the system documentation

Save the configuration and export it to the DP master

and

Display the status of the inputs/outputs.

You can find a similar parameterization example for an FMS configuration in
section 7.5.

Fig. 7-3 contains an example showing how a configuration is parameterized
with COM PROFIBUS:

ET 200 Distributed 1/0 System
2806161-0002

Host: CPU 945

T Station type (DP master): IM 308-C
EI PROFIBUS address: 1

Station type: ET 200B-16DO DP
Order number: 6ES7 132-0BH00-0XB0O
PROFIBUS address: 3

Station type: ET 200M
Order number: 6ES7 153-1AA01-0XB0O
PROFIBUS address: 4

Figure 7-3 Sample configuration

7-9
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Starting To work with COM PROFIBUS:
COM PROFIBUS 1. Start MS-Whdows and
2. Double-click on the icon for COM PROFIBUS.
Result: COM PROFIBUS starts.
3. Selectrile » Newand

4. Select the master and the associated host.

= Master Host Selection

Address Master Station T ype Host Station Type

S5-115U / CPU 944B OK
2

S5-95U DP / master | [REKE SRR 0K VLS
Cancel
3 IM 180 master S5-135U / CPU 922
4 505-CP5434-DP S5-135U / CPU 928A
Hel
5 SIMADYN D SS52 || s5-135U / CPU 928B
6 CP 5412 (A2) S5-155U/H / CPU 946/947
g S5-155U/H / CPU 948 +
9 Master: | 6ES5 308-3UC11 |
10
11[g] Host: | 6ES5 945-7UA.1 |

Figure 7-4 Example of the “Master Host Selection” window

5. PressOK” to confirm.

Result: COM PROFIBUS creates a window containing icons for the mas
ter system having PROFIBUS address “1”.

= COM PROFIBUS v | a
File  Edit Configure S ervice Documentation W_indow Help
N =B8] K= Slaves [
b EIEE P EEEE Sa
= Overview of Master Systems - NONAME.ET2 ET 200
Vad SIMATIC
Y= Master System: PROFIBUS Address 1 DRIVES
Bus Description: PROFIBUS-DP SWITCHG.
Host Description: S5-1 15U / CPU 945
C+M
; (| Station T ype: IM 308-C VALVES
‘ ! Station Description: Master System 1 \DENT
ENCODERS
Others
[ [ ro% |[ 00% |[ Offine |

Figure 7-5 Example showing how the master system is displayed on screen

ET 200 Distributed I/0 System
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Entering bus pa-
rameters

Entering host pa-
rameters

To enter the parameters for the bus:
1. In the application windowdouble-click on “Bus Description”.

Result: The “Bus Parameters” dialog box is opened.

= Bus Parameters

Bus Description: ‘ Bus example for parameterization ‘

Parameters
Bus Profile | PROFIBUS-DP || Baud: |1500.0 kbaud

\:I Repeaters on Bus

| OK | | Cancel | | Help | | Set parameters ...

Figure 7-6  Example of the “Bus Parameters” dialog box

2. Confirmthe “PROFIBUS-DP” bus profile and the baud rate of 1500
kbaud by pressing the “OK” button.

Result: The bus parameters you entered are saved and you are returned to

the application window

To enter the designation for the host:
1. In the application windowdouble-click on “Host Description”.

Result: The “Host Parameters” dialog box is opened.

= Host Parameters

Addresses...

[ ok |
Host Description: ‘ Host system <1> ‘
Host Type: |85-1 15U / CPU 945 |
Reserv. |...
Power-up Delay: [s]

Help

Figure 7-7 Example of the “Host Parameters” dialog box

2. Makeyour entries as appropriate and confirm by pressing “OK”.

Result: The host parameters you entered are saved and you are returned

to the application window

ET 200 Distributed 1/0 System
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Entering master
parameters

7-12

To extend the parameters for the master:

1. In the application windowdouble-click on the icon for the master

Result: The “Master Parameters” dialog box is opened.

OK
PROFIBUS Address:
Station T ype: [1M 308-C |
Station Description: | Master for pump 1 |
Host: | Host system <1> |
Addressing Mode: | Linear [+]

Number of IM 308-C: |0 |¥]

0 Multiprocessor Mode:

— Defaults

Error-Reporting: | QvZz | ¥ |

X Response Monitoring for slaves

Figure 7-8 Example of the “Master Parameters” dialog box

2. Selecthe values as shown above and press the “OK” button to confirm.

Result: The master parameters you entered are saved and you are re
turned to the application window

ET 200 Distributed I/0 System
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Entering slave pa - To configure the ET 200B distributed 1/O station:
rameters for

ET 2008 1. In the “Slaves” windowclick on the icon for the ET 200 and by holding

down the left mouse button, drag it to the bottom of the bus.

Result: A selection list allowing you to choose the PROFIBUS address of
the slave is opened.

2. Select “3” and press the “OK” button to confirm.

Result: The “Slave Parameters” dialog box is opened.

= Slave Parameters
Family: Station T ype: Order Number:
ET 200C 6ES7 132-0BH00-0XBO
ET 200U B-16DO/2A DP 6ES7 132-0BH10-0XBO
ET 200B B-16DI1/16DO DP 6ES7 133-0BL0O0-0XBO
ET 200M B-8DI/8DO DP 6ES7 133-0BH00-0XBO
ET 200L B-32DO DP 6ES7 132-0BL0O0-0XBO :
SIMATIC B-24DI/8DO.2 DP 6ES7 133-0BN10-0XBO
DRIVES B-24DI1/8DO DP  6ES7 133-0BN0OO-0XBO ¥
Description: ‘

X Response Monitoring: PROFIBUS Address: 3

Error Rreporting: 0 FREEZE-able

O None ® Qvz () PEU X  syNnc-able

Figure 7-9 Example of the “Slave Parameters ET 200B” dialog box

3. Select’ET 200B” as the family and the ET 200B-16DO with order Aum
ber 6ES7 132-0BH00-0XBO as the station type, and enter a designation.
Press the “OK” button to confirm.

Result: The master system in the application window is extended accord

ingly.
Entering slave pa - To configure the ET 200M distributed I/O station
rameters for 1. In the “Slaves” windowclick on the icon for ET 200 and by holdin
ET 200M : ol y 9

down the left mouse button, drag it to the bottom of the bus.

Result: A selection list allowing you to choose the PROFIBUS address of
the slave is opened.

2. Select a PROFIBUS address, e.g. “4”, and press the “OK” button to con
firm.

Result: The “Slave Parameters” dialog box is opened.

ET 200 Distributed 1/0 System
2806161-0002

~
1

13



Starting COM PROFIBUS

3.

Selecthe ET 200M with order number 6ES7 153-1AA01-0XBO as the
station type and click on the “Configure...” button to switch to the *Con
figure” dialog box

Result: The “Configure ET 200M” dialog box is opened.

= onfigure 0]0) #4
ID Order Number Remarks | Addr. | O Addr.| 4

1 [004

5
3 |004
4 | 067 6ES7 321-1FF0*-0AAO0 8DE ID...

4E | 000 P0O00 Data...

2
o
!
8

;
0
11 Help

12 +

Figure 7-10 Example of the “Configure ET 200M” dialog box

7-14

4.

Click on the first white field in the “ID” column and then on “Order
Number” in order to enter a signal module of the ET 200M.

Result: A pick list of all signal modules with order numbers appears.

Select, for example, a digital input module 8DE with order number
6ES7 321-1FF0*-0AAQ0 and press the “OK” button to confirm.

Result: The digital input module is entered in the “Configure ET 200M”
dialog box.

Close the list of signal modules by clicking on “Close”.

Click the empty field under “I Addrand then press the “Auto Addr
button.

Result: The start of the address area for the digital input module is auto
matically defined.

You can also overwrite the empty field under “I Atigvith any address
of your choice.

Press “OK” twice to confirm.

In the “Slaves” windowdeselect station selection by pressingthéut
ton.

All the important parameters have now been entered.

ET 200 Distributed I/0 System
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Saving the file

Printing the sys -
tem documenta -
tion

Exporting data to
the DP master

Status of the in-
puts/outputs

ET 200 Distributed 1/0 System
2806161-0002

It is now time to save the data with COM PROFIBUS.

1. Save the entire configuration in a program file by seledife> Save

as

2. Enter a file name and confirm it by pressing the “OK” button.

You can print documents that will show you, for example, which STEP 5
address is assigned to which DP slave. This entails printing the station-ori
ented address assignments vilibcumentation» Station- oriented address
assignment

The last step is to save the data with COM PROFIBUS and export it to the
DP masterYou must have installed the online functions (see section 7.2) in
order to use thEile » Export » DP masterfunction.

1.
2.

Switch the IM 308-C to SDP.

Connect the PC/programmer (with the PROFIBUS card) to the RROFI
BUS DP interface of the IM 308-C using the programming adapter

3. Insert the memory card in the IM 308-C if it is not already inserted.

In COM PROFIBUS, click on the master system that you want to export
to the IM 308-C.

SelectFile » Export » DP mastet

6. Enter the currently active baud rate and the PROFIBUS address of the

IM 308-C and confirm them by pressing “OK”.

Result: The data of the master system is exported to the memory card
that is installed in the IM 308-C. The switch position you selected on the
IM 308-C remains set.

COM PROFIBUS then asks whether you want to activate the parameter
record immediately or later on.

. Activate the master system you exported to the IM 308-C.

Result: The IM 308-C works with the new parameterization data.

You can display the status of the inputs/outputs with COM PROFIBUS, pro
viding you have installed the online functions (see section 7.2).

1.

Load the master system you exported to the DP master with COM PRO
FIBUS.

Click on the slave whose input/output states you want to display
SelectService> Status

Result: COM PROFIBUS displays the status of the selected slave.
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7.5 Example of how to parameterize an FMS configuration with COM

PROFIBUS
Overview This section contains a short example showing how to parameterize an FMS
master system with COM PROFIBUS.
Sample configura- Fig. 7-3 contains an example showing how an FMS master system is parame
tion terized with COM PROFIBUS:

Station type: CP 5412 (A2)
PROFIBUS address: 1

‘."’ % Station type: SIMOCODE FMS
— ot O/ PROFIBUS address: 2

Station type: ET 200U DP/FMS
PROFIBUS address: 3

Figure 7-11 Sample configuration

ET 200 Distributed I/0 System
7-16 2806161-0002
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Starting
COM PROFIBUS

ET 200 Distributed 1/0 System
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To work with COM PROFIBUS:

1. Start MS-Whdows and

2. Double-click on the icon for COM PROFIBUS.
Result: COM PROFIBUS starts.

3. SelectFile» Newand

4. Select the master

= Master Host Selection

Address Master Station T ype Host Station Type

I 3080
2 S5-95U DP / master
3 IM 180 master
4 505-CP5434- DP
5 SIMADYN D SS52
6
7
8
9 Master: |6GK1 541-2BA00
10
11[3] Host  |SIMATIC NET DP/FMS master for PC |

Figure 7-12 Example of the “Master Host Selection” window

5. PressOK” to confirm.

Result: COM PROFIBUS creates a window containing icons for the FMS
master system having PROFIBUS address “1”.

COM PROFIBUS a
File Edit Configure S ervice Documentation W _indow H elp
= N Station |||
Dl==] @l cltEF 2] (2] s
= Overview of Master Systems - NONAME.ET2 SIMATIC
PC
Mag — 0
Master System: PROFIBUS Address 1 ET 200
Bus Description: PROFIBUS-DP/FMS SWITCHG.
Host Description: CP 5412 (A2) DRIVES
T Station T ype: CP 5412 (A2) Others
i PROFIBUS Address: 1 —
A Station Description: FMS Master
[ [ ro% |[ 00% |[ Offine |

Figure 7-13 Example showing how the FMS master system is displayed on screen
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Bus parameters

Host parameters

Master parameters

FMS connections
for SIMOCODE

7-18

To enter the parameters for the bus:
1.

In the application windoywdouble-click on “Bus Description”.

Result: The “Bus Parameters” dialog box is opened. COM PROFIBUS
has automatically selected “DP/FMS” as the bus profile because you
chose the FMS master

= Bus Parameters

Bus Description: ‘ Bus example for parameterization ‘

Parameters
Bus Profile: | DP/FMS |¥|  Baud rate: 500.0 kbaud

[ ] Repeater on Bus

OK | | Cancel | | Help | | Set Parameters ...

Figure 7-14 Example of the “Bus Parameters” dialog box

2.

Selecta baud rate of “500” kbaud and confirm it by pressing the “OK”
button.

Result: The bus parameters you entered are saved and you are returned to
the application window

The host parameters are irrelevant for SIMATIC NET PC modules.

The master parameters are irrelevant for this example, which entails entering
an FMS master system.

To configure the FMS connections to the FMS SIMOCODE device:
1.

In the “Station” window, click on the icon for “SWITCHG.” and by hold
ing down the left mouse button, drag it to the bottom of the bus.

Result: A selection list allowing you to choose the PROFIBUS address of
the station is opened.

ET 200 Distributed I/0 System
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2. Select2” and press the “OK” button to confirm.

Result: The “FMS Station Properties” dialog box is opened.

= FMS Station Properties

Family: Station T ype: Order Number:

SIMATIC SIMOCODE FMS 3UF20*
e
ET 200 Cancel
SWITCHG.
DRIVES

OTHERS
pescton: | | —ra—

PROFIBUS Addr.:

Figure 7-15 Example of the “FMS Station Properties SIMOCODE” dialog box

3. Branchto “Connections”, the next dialog box, by clicking “Connec
tions ...".

Result: The “Edit FMS Connections” dialog box is opened.
4. Click “New”.
Result: COM PROFIBUS enters the default connections.

= Edit FMS Connections

Connections (SIMOCODE FMS)
CR: Name:

3 Connection_to_SIMOCODE FMS <3>

K

Cancel

€]

Delete

Help

Select Interface Parameters

CR: VFD Number:

Name: ‘ Connection_to_SIMOCODE FMS <3>

Select Connection Parameters

z o)
s

Connection Profile: SIMOCODE_CR2 (LSAP NIL) | + | Parameters ...

Figure 7-16 Example of the “Edit FMS Connections” dialog box

5. Confirmthe FMS connections by pressing the “OK” button, then confirm
the FMS station parameters by pressing “OK” again.

ET 200 Distributed 1/0 System
2806161-0002

~
1

19



Starting COM PROFIBUS

FMS connections
to ET 200U

To configure the FMS connections to the FMS ET 200U device:

1.

In the “Station” windowclick on the icon for “ET 200" and by holding
down the left mouse button, drag it to the bottom of the bus.

Result: A selection list allowing you to choose the PROFIBUS address of
the station is opened.

. Select “3” and press the “OK” button to confirm.

Result: The “FMS Station Properties” dialog box is opened.

Select the ET 200U (FMS) and branch to “Connections”, the next dialog
box, by clicking “Connections ...".

Result: The “Edit FMS Connections” dialog box is opened.
Click “New".
Result: COM PROFIBUS enters the default connections.

= Edit FMS Connections

Connections (ET 200U DP/FMS)

CR: Name:
4 Connection_to_ET 200U DP/FMS <4>

New

Delete

Help

Select Interface Parameters

VFD Number:

Name: ‘ Connection_to_ET 200U DP/FMS <4>

Select Connection Parameters

Connection Profile:

ET200U_CR2 (LSAP20) [+ Parameters ...

Figure 7-17 Example of the “Edit FMS Connections” dialog box

Saving the file

Printing the sys -
tem documenta -
tion

7-20

5.

Confirmthe FMS connections by pressing the “OK” button, then confirm
the FMS station parameters by pressing “OK” again.

All the parameters for the FMS stations have now been entered.

It is now time to save the data with COM PROFIBUS.

1.
2.

Save the entire configuration in a program file witte » Save as

Enter a file name and confirm it by pressing the “OK” button.

You can print documents that will show you an overview of the FMS master
system. This entails printing the station list willocumentation> Station
list.

ET 200 Distributed I/0 System
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Saving in a binary You require a binary database in NCM format for the CP 5412 (A2):

database 1. SelectFile » Export » NCM file and enter a name for the NCM data
base.

Result: COM PROFIBUS converts the configuration you have generated
and creates, amongst other things, a non-resident, binary database (NCM
file) with an .LDB extension.

2. Load the binary database on the 2R 2 (A2) using the SIMAC NET
Setup program.

ET 200 Distributed 1/0 System
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Parameterizing, saving and starting the
configuration with COM PROFIBUS

In this chapter This chapter contains information on:
Section Topic Page
8.1 Creating and opening a program file; importing data
8.2 Parameterizing the configuration of a master system with
COM PROFIBUS
8.3 Making provision for masters other than those entered with
COM PROFIBUS
8.4 Device master files 8-26
8.5 Savingand exporting the configuration parameterized with C 3
PROFIBUS
8.6 Documenting and printing the parameterized configuration | |8-36
8.7 PROFIBUS-DP: service functions with COM PROFIBUS 8-3
Goal After working through this chapteyou will be able to enter the entire eon

figuration of an ET 200 distributed I/O system in COM PROFIBUS.

ET 200 Distributed 1/0 System
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8.1 Creating and opening a program file; importing data
Definitions COM PROFIBUS recognizes files of different types:
Table 8-1 File types in COM PROFIBUS
Name Meaning Exten-
sion
Program file| In a program file, you save the entire bus configuration, i.e. all the components physiEZIB/
interconnected by a bus cable.
Note: The name format for program files generated with COM ET 200 V1.0 to V4.x|is:
??????ET.200.
Directory: \PROGDAT
Binary file | In a binary file, you save the configuration of a master system. The contents of a bina3&He
correspond to the data stored in the master.
Create a binary file if, after exporting data to the master, you want to store it on the |PC as
well.
NCM file In an NCM file, you save the configuration of a master system for SIWINET PC mod | .LDB
ules. You then load the NCM file on the module using SIMATIC NET tools.
Directory: \NCM
Type file for | A type file contains all the parameters of a DP slave. RR®OFIBUS requires a type file200
DP slaves | or a device master file for each station type, in order to link the stations.
Non-language-specific type files are designated ???????X.200, while type files in English
bear names with the format ???????E.200.
Directory for DP slaves: \TYPDAT5X
Note: Type files used under COM ET 200 V1.0Md.x are in the \KONVER4X directory
You require these type files only if you want to convert program files generated with
COM ET 200 V1.0 to V4.x.
Type file for | A type file contains all the parameters of an FMS station. COM PROFIBUS requires|aRif@
FMS sta- file for each station type, in order to link the stations.
tions Directory for FMS stations: \FMSTYPES
Type file for | A type file for master/host contains the parameters of the master and the host. .2MH
master/host | pirectory: \MASTERS
Device mas- A device master file contains all the parameters of a DP slave in accordance with | .GSD
ter file for EN 50 170, Volume 2, PROFIBUS. .GSX
DP slaves | Note: If COM PROFIBUS contains both the type file and the device master file under a
particular manufacturer ID, it only ever imports the device master file. The type file |s no
longer relevant! (Exception: old parameterizations which were created using type files.)
Directory: \GSD
Operating- | The operating-system file contains the IM 308-C operating system which belongs to CEW
system file | PROFIBUS. Once the operating-system file has been exported to a memory card, it can

then be imported to the IM 308-C.
Directory: \BESY308C

8-2
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Creating a file

Opening a pro-
gram file

Importing data

You create a new program file when you

1. Start COM PROFIBUS and

2. In COM PROFIBUS, seledtile » New.

3. Enter the parameters in the “Master host selection” dialog box and
4. Press “OK” to confirm.

Result: A new program file is created with the description “noname.et2”.

In addition, a window bearing the title “Master system: PROFIBUS address
X" is opened and you can start the parameterization of a slave belonging to

this master system.

There are two ways of opening an existing program file:
¢ Click on the icon foiFile » Open
or

e UsingFile » Open, select an existing program file.

There are various ways of loading or importing the data of a master system

with COM PROFIBUS, depending on the master:

COM PROFIBUS

i b

File » Import » File » Import » File » Import » File » Import »
DP master. Memory card . NCM file. Binary file .
e.g. from IM 308-C, e.g. from memory e.g. databases generated e.g. for saving a
DP master card for IM 308-C with COML-DP or COML- master system on
FMS for CP 5412 (A2) the PC

Figure 8-1 Alternative ways of importing master systems

Note

You cannot reconstruct the entire bus system configuration and store it in a

single program file until you have loadelll the master systems that to
gether make up this configuration (from the DP master, the memory card,
the NCM file and the binary file).

ET 200 Distributed 1/0 System
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Importing data
from DP master

Importing data
from memory card

Importing data
from an NCM file

Importing data
from a binary file

8-4

If you want to import data directly from the DP master:

* The programmer/PC must be connected to the DP master either via PRO
FIBUS or directly (seedble 7-1, section 7.1)

* A master system must already have been exported to the master pre
viously

¢ The memory card must be connected if the DP master is the IM 308-C

e The 32 K EEPROM must be installed in the S5-95U if the S5-95U is the
DP master

To load the data, seletle » Import » DP Master.

Result: The data of a master system is available in the program file opened
by these commands.

If you want to import data from a memory card:
Your programmer must have a memory card interiaice,

Your programmer must have an E(E)PROM slot with the appropriate pro
gramming adapteor

Your PC must have an external programming unit.
The order numbers are listed in Appendix G.

e The memory card drivers must already be loaded when MS-WINDOWS
or Windows 95 is started

e The memory card must be connected to the memory card interface of the
programmer or the PC.

To load the data, seletle » Import » Memory card.

Result: The data of a master system is available in the program file opened
by these commands.

Using theFile » Import » NCM File function, you can load databases in
COM PROFIBUS that you have generated using the SI@ANET PC para
meterization tools, e.g. COML-DP or COML-FMS.

You need the “Import data from binary file” function only if the originalpro
gram file was previously saved as a binary file and is now lost.

If you want to import data from a binary file
1. SelectFile» Import » Binary File:
2. Select a file with a “.2BF” extension.

Result: The binary file is converted into a format compatible with COM
PROFIBUS and imported. The contents of a binary file correspond to-a mas
ter system. The data of the binary file is available in the program file opened
by these commands.

ET 200 Distributed I/0 System
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8.2 Parameterizing the configuration of a master system  with
COM PROFIBUS

In this section 8.2 Section8.2 contains information on:
Section Topic Page
8.2.1 | Entering bus parameters 8-7
8.2.2 | Entering host parameters 8-9
8.2.3 | Entering master parameters 8-11
8.2.4 | DP slave: entering slave parameters 8-14
8.2.5 | FMS station: entering FMS station parameters 8-16

8.2.6 | Using PROFIBUS-DP and PROFIBUS-FMS simultaneously 8-18

8.2.7 | Creating a new master system 8-19

8.2.8 | Configuring IM 308-C as a DP slave 8-20

8.2.9 | Assigning DP slaves to groups 8-23

8.2.10 | IM 308-C: assigning shared-input masters 8-24
Starting point If you have opened a new program file and entered the parameter settings in

the “Master host selection” dialog box, COM PROFIBUS has already created
a window for the new master system (see section 8.1) and the master is de
picted in this window as an icon.

It is advisable to set the bus, host and master parameters before setting the
slave parameters, because otherwise it is not easy to change certain settings.

Building the DP Build your configuration in the application window as follows:
configuration

o2 1. Begin by entering the parameters for the bus, the host and the DPP. maste
(principle)

See sections 8.2.1 to 8.2.3 for details.

2. After entering the parameters, in the “Slaves” window click on the slave
that you want to parameterize, e.d. 200 ().

Result: The icon for slave you selected is “attached” to the mouse
pointe.

ET 200 Distributed 1/0 System
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Building the FMS

configuration

8-6

3. Clickon the line representing the bus to insert the slaye (

Result: COM PROFIBUS prompts you for the PROFIBUS address of this

slave.

4. Select a PROFIBUS address and confirm it by pressing the “OK” button.

Result: The “Slave Parameters” dialog box is opened.

5. Enter the slave parameters. See sections 8.2.4 and 8.2.5 for details. Re
peat steps 2 to 4 until you have entered all the slaves for this master sys

tem.

Note

Any slaves that have not yet been configured appear in italics in the applica

tion window

6. Deselect the slave by clicking on the arrow in the “Slaves” pop-up win

dow ().

Bus Description: PROFIBUS-DP
Host Description: CP 5412 (A2)

Station T ype: CP 5412 (A2)
PROFIBUS Address: 1
Station Description:

= Master System: PROFIBUS Address 1 v

Slaves

R

ET 200

SIMATIC

DRIVES

SWITCHG.

C+M

VALVES

CONTROL

IDENT

ENCODERS

Others

Figure 8-2 Application window

If you enter an FMS configuration instead of a DP configuration, the above

input rules apply analogously

You can find more information about entering a PROFIBUS FMS configura

tion in section 8.2.6.
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Parameterizing, saving and starting the configuration with COM

PROFIBUS

8.2.1

Definition

Meanings

Table 8-2

Entering bus parameters

You use the bus parameters to define:

The description for the bus system

The bus profile for transmitting data on the bus
e The baud rate
Whether the bus incorporates an RS 485 repeater

The duration of the response monitoring time.

The meanings of the individual bus parameters are showabi

Meanings of bus parameters

B B-2:

Description

Meaning

Default

Bus description

Assign a name to the bus system. Max. length: 40 characters.

Bus profilé

In the “Bus profile” field, you can select certain bus and reaction times:
PROFIBUS-DR  if there are only DP masters on the bus and they com
with EN 50 170, Volume 2, PROFIBUS.

DP/FMS, if there is at least one FMS master on the bus or in order to f
meterize an FMS master system.

DP with IM 308-B, if there is at least one IM 308-B or one CP 5480-DH
(version 2) on the bus, but no FMS master.

DP with S5-95U if you have an S7-95U as DP mastére defaults apply t
the S5-95U (DP master).

Variable, if the bus or reaction times have to be varied to suit your spe
configuration (with “Set parameters ...").

PROFIBUS-
y DP

D

para-

O

cific

Baud rate

Set a baud rate between 9.6 kbaud and 12000 kbaud. Bear in mind that s
slaves are restricted to a maximum of 1500 kbaud (e.g. ET 200U).

orhB00 kbaud

Repeaters on bu

sUse this parameter to tell COM PROFIBUS whether the bus is extended h
485 repeaters (order number 6ES5 ... or 6GK1 ... only) or fiber-optic ampl
(e.g. OLMs or active star hubs).

If the bus is extended, the hamming distance is reduced from 4 to 2 at bad
of 3000 kbaud or higher.

y RS No
fiers

d rates

Set parameters .

In the “Set parameters” dialog box, you can define among other things:

® The response monitoring time (response monitoriggfdr all DP slaves of
the bus as function of the tgiet token runtime. If, for example, you seleq
factor of 1.25, the response monitoring time is 1.25 times the target to
runtime.

DeltaTtr, if, for example, you have to make provision for angtb#rerven-
dor master (see section 8.3).

ta
en

1

RESET the slaves not incorporated in the bus after a bus-profile change.

ET 200 Distributed 1/0 System
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Parameterizing, saving and starting the configuration with COM PROFIBUS

Entering bus pa-
rameters

Customizing bus
times to suit your
configuration

8-8

To enter the bus parameters:
1. SelectConfigure » Bus Parametersor

Double-click on “Bus Desription” or

Select the bus parameters with the right mouse button.

Result: The “Bus Parameters” dialog box is opened.

2. Set the bus parameters. Click on “Help” for more information.

3. If necessarygo to “Set Parameters ...”

If you want to view the bus times calculated by COM PROFIBUS,

If you want to customize the bus times to suit your configuration,

If you want to increase the response monitoring time, or

If you must make provision for the token runtime of another master
not entered with COM PROFIBUS (see section 8.3).

4. Confirm the bus parameters and close the dialog box by pressing “OK”.

If you select “DP with S5-95U” as the bus profile for the DP master or DP
slaves, you must change the bus times. The rule of thumb is:

¢ Always set the slowest bus time of all bus stations.

e Set the following bus times:

Table 8-3

Bus times that must be set for a “DP with S5-95U” bus profile

Bustime Also known as
TiD2 SDT2
TrRDY SDT1
TseT SET
TsL ST
TR TRT

ET 200 Distributed I/0 System
2806161-0002



Parameterizing, saving and starting the configuration with COM PROFIBUS

8.2.2 Entering host parameters

Definition

Meanings

A host is a system or device containing one or more masters.

If there is no highelevel system for the master, e.g. in the case of an S5-95U
with a DP master interface or a SIMATIC NET PC module, the master is
considered to be its own host.

If the host and the master are identical, COM PROFIBUS automatically
masks out any parameters that are irrelevami.défine the following host
parameters:

* The description of the host
* The host type

e The reservation of input and output addresses for the central I/O modules
in the programmable controlleand

e The length of the powarp delay

The meanings of the individual host parameters are showabie B-4:

Table 8-4 Meanings of host parameters

Description

Meaning Default

Host description

Assign a name to the host system. Max. length: 40 characters. -

Host type

The host type is the CPU to which the master is assigned. -

Power-up delay

The CPU power-up is delayed for this length of time, so that the master can ad20 s
dress all the slaves configured with COM PROFIBUS. Note, however, that the

time specified here is the upper limit for the delay.
When the timer times out, CPU power-up continues even if the master did not
succeed in addressing all the slaves configured with COM PROFIBUS.
IM 308-C only:If the IM 308-C is used as DP mastire reaction of the CPU |s
dependent on the selected error-reporting mode (see section 12.2).

Reserv. I...
Reserv. O...

These parameters enable you to reserve input and output address areas that can
then be used for central/local I/O modules in the programmable controller |or for
another master in a programmable controller.

If you use page addressing, the input and output address areas are reseryed on
each page!
In this way, you can avoid the danger of having the same S5 addresses used for
distributed 1/O and for I/O modules in the central or expansion units.

Addresses

The “Addresses” button provides you with an overview of the available address —
space, the occupied address space and the reserved address space.

ET 200 Distributed 1/0 System
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Entering host pa- To enter the host parameters:
rameters 1. SelectConfigure » Host Parameters or
Double-click on “Host Description”, or
Select the host parameters with the right mouse button.
Result: The “Host Parameters” dialog box is opened.
2. Set the host parameters. Click on “Help” for more information.

3. Confirm the host parameters and close the dialog box by pressing the
“OK” button.

ET 200 Distributed I/0 System
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8.2.3 Entering master parameters

Definition

FMS master sys -

Not all master parameters are relevant for all masters. COM PROFIBUS
masks out any irrelevant master parameters automatitallydefine the
following master parameters, among others:

e The description of the master

e The host to which the master is assigned

* How the distributed I/O is addressed

* Whether the master is addressed by the CPU in multiprocessor mode, and

*  Which error messages will be generated (QVZ or PEU and response mon
itoring of slaves)

If you parameterize an FMS master system, the only relevant parameters are

tem the PROFIBUS address, the station type and the station description.
Meanings The meanings of the individual master parameters are shovabia -5:
Table 8-5 Meanings of master parameters
Description Meaning Default
PROFIBUS address The PROFIBUS address is a bus-wide unique number which you assign to|théAssigned
master. PROFIBUS
address)
Station type Type of the master IM 308-C

Station description

Assign a name to the master system. Max. length: 40 characters. -

In host Selectthe name of the host which contains the master with the “In host” parameter —
Addressing If the master is assigned to a CPU angbifi have not yet assigned addresses tq theLinear
slavesyou can select the type of addressing (IM 308-C: see sedtibnS5-95U:
see section 11.1).
Number of IM 308-C only: You require the number of the IM 308-C for page addressing @rowest un-
IM 308-C addressing via FB IM308C (see section 9.1). assigned
number of
the
IM 308-C)

Multiprocessor
mode

IM 308-C only: You must check the box for multiprocessor mode: -
* |f you want to use several CPUs and masters with a single host, or

® |f the address space occupied by FB IM308C has already been used fof CPs
and IPs in the programmable controller.

COM PROFIBUS prompts for the first address in the range that FB IM308C
should use to address the distributed 1/0 (DP window) (see section 10).

ET 200 Distributed 1/0 System
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Table 8-5 Meanings of master parameters, continued
Description Meaning Default
Error-reporting IM 308-C only: The error-reporting modes, namely PEU (power-fail in expan- QVZ

mode

sion unit), QVZ (acknowledgment delay) and “None”, enable you to define how
the CPU should react to an error in the distributed 1/0 system (see section 12.2).

PEU, QVZ and “None” are described in detail in section 12.2.

If you select PEU or QVZ, the setting is valid for all slaves assigned to the mas-

ter. Note, howeverthat you can deactivate PEU or QVZ fiodividual slaves, for
example during initial operation (slave parameters).

Caution

A If you set the erraereporting mode to “None”, diagnosis with
FB IM308C is the only way that you can detect an error in

the distributed 1/0 system from within the application pro-
gram!

Consequently, we strongly recommend that the error-repar
ing mode be set to “None” only for initial operation.

Response monitor-
ing

PROFIBUS-DP: Response monitoring enables you to define how the DP slave Yes

reacts to a master error or a break in the data traffic on the bus.

If the DP slave is not addressed within the response monitoring time you define,

it goes to the safe condition (all outputs are set to “0”).
If you set response monitoring toe¥” (by checking the box), the setting applie

[

to all DP slaves assigned to the master. Note, however, that you can switch off

response monitoring for individual slaves, for example during initial operation

(slave parameters).

Danger

A If you switch off response monitoring, there is a possibility]
that the outputs of a particular slave may not be set to “0”|if

an error occurs!

Consequently, we strongly recommend that response moni-

toring be switched off only for initial operation.

See section 12.2 for a detailed description of response monitoring for the IV
308-C and section 13.3 for the S5-95U.

Configure ... If the master is also used as a slave,gauopen the “Configure slave” dialog box
by clicking this button (see section 8.2.7).

LSAPs ... If CP 5412 (A2), the SIMATIC NET PC module, is used as FMS and/or DP mas- —
ter, you can open the “Reserve LSAPs ..." dialog box by clicking on this button.
Enter the LSAP disable list there.

VFDs ... can —

openthe “Edit VFDs ...” dialog box in order to parameterize the VFDs by clicking

If CP 5412 (A2), the SIMATIC NET PC module, is used as FMS master, yo
on this button. \F<

8-12
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LSAPs ... (CP 5412 Local service access points (LSAPSs), which are not allowed to be used by

(A2) only) another protocol at the same time, are defined at the FDL interfagceniyst
therefore disable the LSAPSs that are reserved for the FDL interface in the
“Reserve LSAPs ...” dialog box.

1. Click on the “Reserve LSAPs ...” button in the “Master Parameters” dia
log box.

Result: The “Reserve LSAPSs” dialog box is opened.

All the LSAPs which are already used by the PROFIBUS DP and the
PROFIBUS FMS are grayed and can no longer be selected.

2. Reserve the LSAPs for FDL.

3. Confirm the reserved LSAPs and close the dialog box by pressing the
“OK” button.

VFDs ... (CP 5412 COM PROFIBUS automatically creates a virtual field device (VFD) as de
(A2) only) fault whenever you parameterize an FMS master

You can edit this VFD as necessary in the “Edit VFDs” dialog box.

Entering master To enter the master parameters:
parameters 1. SelectConfigure » Master Parameters or
Double-click on the icon for the master
Select the master parameters with the right mouse button.
Result: The “Master Parameters” dialog box is opened.
2. Set the master parameters. Click on “Help” for more information.

3. Confirm the master parameters and close the dialog box by pressing
“OK".

ET 200 Distributed 1/0 System
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8.2.4 DP slave: entering slave parameters
Definition Theslave parameters enable you to define:
* The family and type of the DP slave
e The description of the DP slave
* The configuration and addresses of the DP slave (Configure ...)
e The structure of a parameterization telegram, if necessary (Parameter
ize ...),
and
e Whether or not the erraeporting mode selected for the DP master or
response monitoring is to be switcheéifof this DP slave.
Meanings The meanings of the individual DP slave parameters are shovablia §-6:
Table 8-6 Meanings of DP slave parameters
Description Meaning Default
Family Family of the distributed 1/O station, e.g. ET 200B, SIMATIC, valves, etc. -
Station type Enter the station type of the DP slave exactly as shown, for example, by the order—
number or the label on the DP slave.
Description Assign a name to the distributed 1/O station. Max. length: 40 characters. -
Response monitor-| You can switch response monitoring on or off for each individual DP slave. Yes
in
g Danger
A If you switch off response monitoring, there is a possibility|
that the outputs of a particular slave may not be set to “0”|if
an error occurs!
Consequently, we strongly recommend that response moni-
toring be switched off only for initial operation.
Error-reporting You can switch the error-reporting mode PEU or QVZ on or off for each slaye. QVZ
mode The switch for setting the erraeporting mode for all DP slaves assigned Pa
master is in the “Master Parameters” dialog box (see sections 8.2.3 and 12(2).
PROFIBUS address The PROFIBUS address is a bus-wide unique number for the DP slave. (Assigned
PROFIBUS
address)
FREEZE-able The “FREEZE-able” and “SYNC-able” parameters indicate whether the DP |slave —
SYNC-able can receive and respond to the FREEZE and SYNC control commands respec-
tively.
ET 200 Distributed I/0 System
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Table 8-6 Meani

ngs of DP slave parameters, continued

telegram|f the DPslave type requires thiso¥ define, for example, areas or diag
nostic enabling for analog DP slaves.

Description Meaning Default
Configure ... In the “Configure ...” dialog box: -
* Define the size of the input/output areas for a DP slave and/or
® Assign S5 addresses to these input/output areas.
E.g.define the signal modules and their initial addresses for the ET 200M or assign
an address to an ET 200B.
Parameterize ... In the “Parameterize ..dialog box you define the contents of the parameterization —

See the manual for the DP slave for details of the “Parameterize ...” dialog box.
COM PROFIBUS uses the values in the “Parameterize ...” dialog box to generate
the parameterization telegram which the DP master sends to the DP slave-gn pow

ering up.

Entering slave pa -
rameters

ET 200 Distributed 1/0 System
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Thereare several ways of entering slave parameters:

Via the menu bar:

SelectConfigure » Slave Parametersand confirm the desired slave
PROFIBUS address by pressing the “OK” button.

Result: The “Slave Parameters” dialog box is opened.
Via the “Slaves” window:

In the “Slaves” windowclick on the icon for the appropriate DP slave
and attach it to the bottom of the bus by clicking the mouse buttor. Con
firm the desired slave PROFIBUS address by pressing the “OK” button.

Result: The “Slave Parameters” dialog box is opened.

Via the icon for the DP slave (if the slave is already displayed in the ap
plication window):

Double-click on the icon for the slave or select the slave parameters by
clicking the right mouse button.

Result: The “Slave Parameters” dialog box is opened.

Note

You can switch to the “Configure” and “Parameterize” dialog boxes for the
DP slave directly from the graphical parameterization mode.

To open the “Configure” dialog box: press and hold down the “Shift” key
and double-click on the icon for the DP slave.

To open the “Parameterize” dialog box: press and hold down the “Ctrl”
key and double-click on the icon for the DP slave.
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8.2.5 FMS station: entering FMS station parameters

Definition The FMS station properties enable you to define:
e The family and type of the FMS station
e The description of the FMS station

e The FMS connections to the selected station.

Meanings: The meanings of the individual FMS station properties are shown in
Table 8-7:

Table 8-7 Meanings of FMS station properties

Description Meaning Default
Family Family of the FMS station, e.g. SIMATIC -
Station type Enter the station type of the FMS station exactly as shown, for example, by|the —

order number or the label on the FMS station.
Description Assign a name to the FMS station. Max. length: 40 characters. -
PROFIBUS address The PROFIBUS address is a bus-wide unique number for the FMS station.| (Assigned
PROFIBUS
address)
Connections ... In the “Connections ...” dialog box, you can define the FMS connections to the  —

selected station.

Selecting FMS sta- Thereare several ways of entering FMS station properties:
tion properties ¢ Via the menu bar:

SelectConfigure » FMS Station Propertiesand confirm the desired
PROFIBUS address by pressing the “OK” button.

Result: The “FMS Station Properties” dialog box is opened.
¢ Via the “Stations” window:

In the “Stations” windowclick on the icon for the appropriate FMS-sta
tion and attach it to the bottom of the bus by clicking the mouse button.
Confirm the desired PROFIBUS address by pressing the “OK” button.

Result: The “FMS Station Properties” dialog box is opened.

¢ Viathe icon for the FMS station (if the FMS station is already displayed
in the application window):

Double-click on the icon for the FMS station or select the FMS station
properties by clicking the right mouse button.

Result: The “FMS Station Properties” dialog box is opened.

ET 200 Distributed I/0 System
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Entering FMS sta- Proceedhs follows to enter the FMS station properties for an FMS station:
tion properties 1. Setthe FMS station properties. Click on “Help” for more information.

2. Press the “Connections ..."” button to switch to the “Connections” dialog
box and enter the FMS connections for the selected FMS station (see
Table 8-8).

Result: The “Edit FMS Connections” dialog box is opened.
3. Select a new connection with the “New” button.
Result: COM PROFIBUS enters the default connections.

Table 8-8 Meanings of the connections of an FMS station
Description Meaning Default
CR! The communications relation reference (CR) is the number of an FMS connection.

Value range: 3 to 128

VFD numbet The communications relation is assigned to a valid virtual field device (VFD) via
its VFD number.

You assigned the VFD number to the master with the master parameters.
Value range: 1t0 5

Name Assign a name to the communications relation. Max. length: 32 characters. -

Connection profile | Connection profiles group together the specific communications parameters of Befault
FMS station (e.g. fixed FMS connections for pre-parameteifi2d8 devices, such
as the SIMOCODE).

Value range: The available profiles are dependent on the selected FMS deyice.

Parameters ... In the “Parameters ...” dialog box which follows, you can define communications —
parameters for the selected connection profile:

® The type of communications relation, e.g. MMAZ

® The local and remote service access points (LSAPS)

® The services supported by the master acting as a client

* The service supported by the master acting as the server

® Details such as PDU sizes, maximum number of simultaneous services| etc.
You can normally use the default values directly.

1 TheCR and the VFD number are timterface parameters which are visible at the STIMANET FMS communications
interface.

4. Editthe FMS connections and confirm them by pressing the “OK” button.

5. Confirm the FMS station properties and close the dialog box by pressing
“OK™".

ET 200 Distributed 1/0 System
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8.2.6 Using PROFIBUS-DP and PROFIBUS-FMS simultaneously

Definition Accordingto EN 50 170, ¥lume 2, PROFIBUS, it is possible to use PROFI
BUS-DP and PROFIBUS-FMS simultaneously on a shared, physical bus line.

The SIMATIC NET communications processor CP 5412 (A2) permits simul
taneous operation of PROFIBUS-DP and PROFIBUS-FMS.

Procedure Proceed as follows to parameterize simultaneous operation of PROFIBUS-DP
and PROFIBUS-FMS with COM PROFIBUS:

1. Create a new master system uskige » New.

2. Selectthe CP 5412 (A2) as master in the “Master Host Selection” dialog
box and confirm it by pressing “OK”.

3. Select the DP and/or FMS protocols that you want to use for the CP 5412
(A2) and confirm them by pressing “OK".

Result: COM PROFIBUS starts a separate master system for each proto
col at the same PROFIBUS address. The stations you must parameterize
depend on the master system you are currently using, i.e. you parameter
ize the DP slaves in the DP master system or the FMS stations in the FMS
master system.

More information about parameterizing the DP slaves can be found in
section 8.2.4 and about parameterizing the FMS stations in section 8.2.5.

Note

Even if originally you only decided to use a DP master system, you can
create an FMS master system at any time @ihfigure » FMS Paramete
rization .

The same applies analogously if at first you only selected an FMS master
system. In this case, you can create a DP master systei@amifigure »
DP Parameterization

ET 200 Distributed I/0 System
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8.2.7 Creating a new master system

Definition Eachmaster plus the stations assigned to it constitutes a master system.

You have to create a new master system if you have at least two masters con
nected to a physical bus.

If you parameterize a slave that can also be a m&@v PROFIBUS auto
matically creates a new master system for this slave (e.g. the IM 308-C/DP
slave).

Creating a new To create a new master system:

master system 1. SelectConfigure » New Master Systenor click the appropriate icon.

2. Enter the parameters in the “Master Host Selection” dialog box and con
firm them by pressing “OK”.

Result: A new field appears containing the master you just creatad. Y
can now proceed in the same way as with the first master system-and as
semble your new master system using graphical icons.

= COM PROFIBUS n a

File  Edit Configure S ervice Documentation W_indow Help

hEEEEREE S S"%VGS I
= | Overview Master Systems - NONAME.ET2 ET 200
SIMATIC

DRIVES

Master System: PROFIBUS Address 1

B .
H Master System: PROFIBUS Address 3 SWITCHG.
Bus Description: PROFIBUS-DB C+M
Host Description: S5-1 15U / CPU 945 VALVES
F(| Station T ype: IM 308-C CONTROL
PROFIBUS Address: 3 IDENT
— e ! Station D iption: Master Syst
ation Description: Master System ENCODERS
Others
[ | to% | O0% || Offine |

Figure 8-3 Creating a new master system
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8.2.8  Configuring the IM 308-C as a DP slave

Definition As of release 3, the IM 308-C can be operated as:
e DP master
* DP slave
or
* DP master and DP slave.

You can find all you need to know about operating the IM 308-C as a DP
slave in section 3.6.

Displaying the If a master is operated as a slave, COM PROFIBUS automatically creates a
master and slave master system for the slave. Meanings:
in the application

. — m: IM 308-C operates as DP master only
window

— s:IM 308-C operates as DP slave only

— m+s:IM 308-C operates as DP master and DP slave.

ET 200 Distributed I/0 System
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Starting point 1 The IM 308-C only operates as a DP slave and not as DP master:

(DP slave only)

Note

What happens if the IM 308-C operates as a DP slave in a master system
whose master is not entered with COM PROFIBUS?

Simply create a master system with any master a CP 5412 (A2), and
parameterize the IM 308-C as a DP slave in this master system.

COM PROFIBUS automatically creates a separate master system for the IM
308-C/DP slave, which you can then export to the IM 308-C.

Procedure for The procedure for configuring an IM 308-C as a DP slave only is as follows:

starting point 1

9.

1.

Select the IM 308-C/slave as a DP slave (e.g. by seleCtinfjgure »
Slave Parameters.

. Select a PROFIBUS address and press the “OK” button to confirm.

Result: The “Slave Parameters” dialog box is opened.

. Select “SIMATIC” as the family and “IM 308-C DP Slave” as the station

type.

Press theConfigure ...button to switch to the “Master Host Selection”
dialog box.

. Select the host station type and press the “OK” button to confirm.

Result: The “Configure: IM 308-C/Slave” dialog box is opened.

Press the “ID” button and enter the input and output data quantities and
the addresses. Remember:

— Inputs: input data of the DP slave CPU
= outputs of the DP master
Outputs: output data of the DP slave CPU
= inputs of the DP master

— The maximum block size is 16 words.
Press the “OK” button twice to confirm:

Result: COM PROFIBUS automatically creates a new master system for
the IM 308-C as a DP slave.

Switch to the master system in which the IM 308-C/DP slave is the DP
master (the master system is indicated by an “s”).

Edit the host and master parameters of the IM 308-C/DP slave.

10.0nce you have completed all the entries for the bus configuration, export

ET 200 Distributed 1/0 System
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the data of this master system for the IM 308-C/DP slave to the
IM 308-C.
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Starting point 2
(DP master and DP
slave)

Procedure for
starting point 2

8-22

TheIM 308-C operates as master and as a slame hdve already parame
terized the IM 308-C as mastand entered all the host and master parame
ters, and now want to parameterize it as a slave.

If you have already parameterized the IM 308-C as master, proceed as fol
lows to parameterize it as a slave:

1.

Switch to the master system in which you want the IM 308-C to be ad
dressed as a DP slave.

Select Configure » New Slavein this master system.
Enter the PROFIBUS address of the IM 308-C as master manually
Confirm it by pressing “OK” and “¥s”.

Result: COM PROFIBUS opens the “Slave Parameters” dialog box for
the IM 308-C as a DP slave.

Press theConfigure ...button to switch to the “Configure IM 308-C DP
Slave” dialog box.

Result: The “Configure: IM 308-C/Slave” dialog box is opened.

Press the “ID” button and enter the input and output data quantities and
the addresses. Remember:

— Inputs: input data of the DP slave CPU
= outputs of the DP master
Outputs: output data of the DP slave CPU
= inputs of the DP master

— The maximum block size is 16 words.

. Press the “OK” button twice to confirm:

Result: COM PROFIBUS automatically creates a new master system for
the IM 308-C as a DP slave (indicated by “m + s”).

Once you have completed all the entries for the bus configuration, export
the data of this master system for the IM 308-C/DP slave to the
IM 308-C.
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8.2.9  Assigning DP slaves to groups

Definition If you want to send the FREEZE or SYNC control commands to DP slaves,
you must arrange the DP slaves in groups.

Each group consists of at least one DP slave. Note, havikaeeach DP
slave can belong to severalfdient groups.

You can form a maximum of 8 groups in each master system.

Precondition The DP master must be able to send the FREEZE and SYNC control com
mands and the DP slave must be able to process them.

Defining group To assign the DP slaves to groups:

membership 1. SelectConfigure » Group Membership.

Result: The “Groups and their Properties” dialog box is opened.

Groups and their Properties }X
Gp. L: ‘Groupl ‘ X] FREEZE[X] SYNC
Gp. 2: ‘GroupZ \ X FREEZE[X] SYNC

Gp. 3 |Group 3 | X FrEEZED SYNC
O c—E

Gp. 5: ‘GroupS ‘ X| FREEZE[X] SYNC
Gp. 6: ‘Group 6 \ X FReeze[X] SYNC
Gp. 7: ‘Group 7 ‘ X FREEZE[X] SYNC
Gp. 8: ‘GroupS ‘ X FREEZEX] SYNC

Figure 8-4 Groups and their Properties

2. Inthis dialog box, define whether the groups can process FREEZE and/or
SYNC commands, and

3. Click on the “Grouping ...” button in the next dialog box and define
which DP slaves with which PROFIBUS addresses belong to which
group. Define the group members by double-clicking on the empty fields.

4. Confirm your entries by pressing the “OK” button.

Result: The DP slaves are now assigned to between one and eight groups.
You require the group numbers when you send control commands in the
STEP 5 application program with FB IM308C.
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8.2.10 IM 308-C: Assigning a shared-input master

Definition In addition to the parameterization masteher DP masters can be granted
readaccess to each DP slave with inputs. These DP masters are known as
shared-input masters.

The DP slaves accessed by shared-input masters are known as shared-input
slaves.

Preconditions Another DP master requiring read access to a DP slave must satisfy the fol
lowing preconditions:

Before you assign the DP slave to a shared-input master:

¢ You must have alreadyompletely parameterized the DP slave in a mas
ter system and defined all the slave parameters (see section 8.2.4)

* You must have already created a new master system (see section 8.2.7)

Assigning a To assign a DP slave to a shared-input magteceed as follows:
ts:rared—mput mas- 1. Select a DP slave from the toolpand
2. In the master system which contains the shared-input mpstet to the

bottom of the bus and click the mouse button.
Result: A pop-up menu of PROFIBUS addresses appears.

3. Manually enter the PROFIBUS address of the DP slave to which the
shared-input master is to be granted read access and confirm it by press
ing the “OK” button twice.

Result: The DP slave is masked out or grayed. The shared-input master
has read access only to the inputs of this DP slave.

ET 200 Distributed I/0 System
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8.3 Making provision for masters other than those entered
with COM PROFIBUS

Definition If the bus includes mastasther than those entered with COM PROFIBUS,
you must make provision for these in they&rtoken runtime.

Note

If you have parameterized all the masters that together make up a bus system
with COM PROFIBUS, the system automatically calculates the totgttar

token runtime. In this case, you do not need to make provision for ary addi
tional taget token runtimes.

Making provision To make provision for otherendor masters (i.e. not entered with COM PRO
for other-vendor FIBUS) in the taget token runtime, proceed as follows:
masters

1. Parameterize both the master systems complédbget token runtime
TtR results for each master system:

— TyRr1: calculated with COM PROFIBUS
— Ttr2: calculated with another software tool

The sum of the two tget token runtimes{r corresponds to the actual
target token runtime.

2. SelectConfigure » Bus Parametersin COM PROFIBUS and then click
on theSet Parametersbutton.

Result: The “Bus Parameter Settings” dialog box is opened.

3. Make a note of the tget token runtime fr calculated by COM PROFI
BUS.

4. Set the “Delta §”’ parameter to the time in bit-time units. This setting is
the taget token runtime you calculated for the otiendor master

Result: When you click the “Calculate” button, COM PROFIBUS calcu
lates the new tget token runtime ¢ in bit-time units.

5. In the othetvendor master system, add theyrtoken runtime you noted
in 3. to the target token runtime of this otlvendor system.

Subsequent If you want to make changes after you have already customizeddbe tar
changes token runtime, proceed as follows:

1. Cancel out the additive @et token runtimes again all the master sys
tems.

2. Repeat steps 1 to 5 above in order to calculate the nget taken run
time.

ET 200 Distributed 1/0 System
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8.4 Device master files

Introduction

What is a device
master file?

What is a DP type
file?

What is an FMS
type file?

Reading a device
master file/type file

Opening a device
master file/DP type
file

8-26

EachPROFIBUS device requires a device master file or a type file so that it
can be mounted in COM PROFIBUS. All new devices are described by
means of device master files. COM PROFIBUS loads the data needed for old
devices from type files.

If there is both a device master file and a type file, COM PROFIBUS uses the
device master file automatically

A device master file contains all the DP slave descriptions in a standard for
mat in accordance with EN 50 170, Volume 2, PROFIBUS.

Device master files are stored in the directory called “\GSD".

COM PROFIBUS reads the data required for old DP slaves from the DP type
file. A DP type file describes a slave with regard to the number of inputs and
outputs, the number of diagnostic bytes, FREEZE/SYNC-ahildgsible
parameter values and so on.

COM PROFIBUS can only process those DP type files which are in the
“TYPDATS5X” directory. Non-language-specific type files are identified by

an “*X.200” extension, while English-language type files are identified by an
“*E.200” extension.

COM PROFIBUS reads the data required for old FMS stations from the FMS
type file. An FMS type file describes the parameters of an FMS station (e.g.
the value ranges for the FMS connection parameters).

COM PROFIBUS can only process those FMS type files which are in the
“FMSTYPES?” directory Non-language-specific type files are identified by
an “*X.FMS” extension, while English-language type files are identified by
an “*E.FMS” extension.

If you copy new device master files or new DP type files into the appropriate
directory while COM PROFIBUS is running, you must then update the
directory withFile » Read Device Master Files

To open and read an existing device master file/DP type file:
1. SelectFile » Open Device Master File

Result: A list box appears containing the names of all the device master
files/type files.

2. Select the file name of your choice and confirm it by pressing the “OK”
button.

Result: A window containing the filled-in device master file/type file
appears on the screen.
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8.5
with COM PROFI

In section 8.5

BUS

Saving and exporting the configuration parameterized

Section8.5 contains information on:

Section Topic Page
8.5.1 | Saving to DP masteF{le » Export » DP Master) 8-29
8.5.2 | Saving to 32 K EEPROM in S5-95UF(le » Export » 8-31
DP Master)

8.5.3 | Saving to memory card for IM 308-C~{le » Export > 8-34
Memory Card)

8.5.4 | Saving as a binary database in NCM format for SIMATIC NET8-35
PC modules-ile » Export » NCM File )

Options for sav-

ing/exporting BUS.

Table 8-9

Saving the configuration parameterized with COM PROFIBUS

If you ...

Use the commands

Meaning

save the entire configuration

File » Save
or
File » Save file as ..

COM PROFIBUSsaves the entire bus configur
tion in a program file.

export the configuration of a master sy
temto the memory card fahe IM 308-C

4-ile » Export »
Memory Card

COM PROFIBUS exports the configuration of
the master system to the memory card (see s
tion 8.5.3)

want to save the configuration of a ma
ter system on the programmer/PCved|

d~ile » Export >
Binary File

COM PROFIBUS saves the configuration of
master system in a binary file having the exte
sion “*.2BF”

export the configuration of a master sy
tem directly to the DP master (e.g. to &
IM 308-C or S5-95U/DP master)

4-ile » Export »
AUDP Master

COM PROFIBUS exports the configuration of
the master system to the DP master (see seg
8.5.1 and 8.5.2)

export the configuration of a master sy
tem to SIMATIC NET PC modules

g-ile » Export »
NCM File

COM PROFIBUS saves the configuration of
master system as an NCM file. You can then
portthis file (binary database) to SIMAC NET
PC modules using SIMATIC NET tools.

You have several options for saving and exporting data with COM RROFI

a

tions

ex-

ET 200 Distributed 1/0 System
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Saving more than
one master system

8-28

COM PROFIBUS exports the data of omge master system to the master or
to a binary file. This has the following consequences if you have more than
one master system:

¢ If your bus configuration consists of more than one master system and
you want to modify the parameters of one of these systems, you must also
re-parameterize the other masters. If not, you may encounter errors or the
bus system may not work at all (e.g. because the response monitoring
time has been changed).

¢ If you want to reconstruct the entire configuration of a program file, you
must re-importll the associated binary files or the master systeraf of
masters.
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8.5.1 Saving to DP master (File » Export » DP master)

Example 1: No Thereis no master system on the DP master as patxjport data to the DP
master system on master (e.g. to the IM 308-C):

the DP master * The online functions of COM PROFIBUS must be installed (see sec

tion 7.1).

e The programmer/PC must be connected either to the PROFIBUS or di
rectly to the DP master (sealdle 7-1, section 7.1).

* There must be no other stations on the PROFIBUS with PROFIBUS ad
dress 1, and no other baud rates must be set, because the defauk parame
ters are saved on the DP master (IM 308-C: baud rate = 19.2 kbaud and
PROFIBUS address = 1).

e The memory card must be inserted in the IM 308-C as DP mHgter
memory card contains data not generated with COM PROFIBUS, delete
the memory card in COM PROFIBUS wislervice> Delete Memory
Card.

Example 1: Export -  To export the master system to the master:
ing the master sys -, |, com PROFIBUS, seledile » Export » DP Master

tem
2. Enter the baud rate and the PROFIBUS address of the DP master and con
firm them by pressing the “OK” buttom\ 308-C: baud rate = 19.2
kbaud; PROFIBUS address = 1).

Result: COM PROFIBUS exports the parameters to the DP master
(IM 308-C: “RN" and “IF” LEDs lit: the operating mode of the IM 308-C
does not change).

After the parameters have been exported, they are saved in the DR master
but the DP master resumes with the old parameters (IM 308-C: “ST” and
“IF” LEDs lit).

3. COM PROFIBUS then asks you whether you want to activate the ex
ported parameters immediately in the DP master:

If there is only one DP master on the PROFIBUS, activate the parameters
by clicking on “Yes”.

If there are two or more DP masters on the PROFIBUS, answer “No” to
the prompt instead. Export all the parameterization data to the DP masters
first, then activate it withService» Activate Parameters

Result: The DP master(s) work(s) with the new parameters.

Note

The IM 308-C always works with the last parameters to have been exported
if the system is powered down and powered up again!

ET 200 Distributed 1/0 System
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Example 2: Over - Thereis already a master system on the DP master and you want to overwrite
writing a master it. To export data to the DP master (e.g. to the IM 308-C):
system on the DP ¢ The online functions of COM PROFIBUS must be installed (see sec
master .

tion 7.1)

e The programmer/PC must be connected either to the PROFIBUS or di

rectly to the DP master (sealdle 7-1, section 7.1)

Example 2: Export -  To export the master system to the master:

'tZ?nthe mastersys - 1 |, coM PROFIBUS, seledile »Export »DP Master.
2. Enter the current baud rate and the PROFIBUS address of the DP master

and confirm them by pressing the “OK” button.

Result: COM PROFIBUS exports the parameters to the DP master
(IM 308-C: “RN” and “IF” LEDs lit: the operating mode of the IM 308-C
does not change).

After the parameters have been exported, they are saved in the DR master
but the DP master resumes with the old parameters (IM 308-C: “ST” and
“IF” LEDs lit).

3. COM PROFIBUS then asks you whether you want to activate the ex
ported parameters immediately in the DP master:

If there is only one DP master on the PROFIBUS, activate the parameters
by clicking on “Yes”.

If there are two or more DP masters on the PROFIBUS, answer “No” to
the prompt instead. Export all the parameterization data to the DP masters
first, then activate it withService» Activate Parameters

Result: The DP master(s) work(s) with the new parameters.

Note

The IM 308-C always works with the last parameters to have been exported
if the system is powered down and powered up again!

ET 200 Distributed I/0 System
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8.5.2 Saving to 32 K EEPROM in the S5-95U (File »™ Export »
DP master)

32 K EEPROM for If you have the S5-95U as DP masy®u use a special memory module, an
S5-95U EEPROM with a capacity of 32 Kbytes, supplied with the S5-95U with DP
master interface.

In case you have to re-order the 32 K EEPROM, you will find the order num
ber in Appendix G.

Preconditions To export data directly to the S5-95U:

e The online functions of COM PROFIBUS must be installed (see sec
tion 7.1)

* The programmer/PC must be connected either to the PROFIBUS or di
rectly to the DP master (sealdle 7-1, section 7.1)

e The 32 K EEPROM must be installed on the S5-95U (see section 4.5)

Note

The data of a master system cannot be saved by inserting the 32 K EEPROM
in the EEPROM slot of the programmer or an external programming unit.

You can only save the data of a master system in the S5-95U when the 32 K
EEPROM is inserted in the S5-95U.

Saving data to You can only export the data you have parameterized with COM PROFIBUS
S5-95U to the S5-95U via the PROFIBUS-DFhe S5-95U automatically sets the
baud rate to 19.2 kbaud and the PROFIBUS address to “1” after a general
reset (battery removed and POWER DOWN/POWER UP or programmer
command).

Tip: Save the application program on the 32 K EEPROM before you carry
out a general reset. In this case, the S5-95U will load the application program
after the POWER DOWN/POWER UP
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Saving configura- The procedure for saving the configuration data to the 32 K EEPROM is as
tion data to 32 K follows:
EEPROM

1. Set the S5-95U to SOP.
2. In COM PROFIBUS, selecFile » Export » DP Master.

3. Enter the current baud rate of the DP master (default after general reset =
19.2 kbaud). The current baud rate is available in EB 63 (valyésGot
used):

Table 8-10 Contents of EB 63 (baud rate)

EB 63 Baud rate
004 9.6 kbaud
01y 19.2 kbaud
024 93.75 kbaud
034 187.5 kbaud
04y 500 kbaud
064 1500 kbaud

4. Enter the current station number of the DP master (default after general
reset = STN1). The current station number is available as a hexadecimal
value in EB 62.

Result: COM PROFIBUS exports the configuration data to the S5-95U. It
then asks whether you want to activate the exported configuration data
immediately in the S5-95U.

5. If there is only one S5-95U on the PROFIBUS, activate the exported con
figuration data immediately

If there are two or more DP masters on the PROFIBUS, answer “No” to
the prompt instead. Export all the parameterization data to the DP masters
first, then activate it withService» Activate Parameters

Result: If the configuration data is exported successfutlis stored in
compressed form in the 32 K EEPROM (3 LED flickers).

If the configuration data is not exported successftlly S5-95U resumes
with the old bus parameters of the 32 K EEPROM. If the 32 K EEPROM
is blank, the default values are used.

If the export of the configuration data to the S5-95U is interrupted — e.g.
if the bus connector is withdrawn or an error occurs on the bus — you must
POWER DOWN/POWER UP

6. Reset the S5-95U from STOP to RUN. After &85°FRUN transition, the
S5-95U operates with the new configuration data.
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General reset of If you perform a general reset (with a programmer command or by removing
the 32 K EEPROM the backup battery and using DB 1 parameter “LNPG n”; see se@tid) 1
only the configuration data on the 32 K EEPROM is deleted. The STEP 5
application program is deleted from the 32 K EEPROM if you then press the
“Copy” button.
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8.5.3  Saving to memory card for IM 308-C (File » Export »
Memory Card)

Preconditions for To export data to a memory card:
use of memory .
card * Your programmer must have a memory card interface, or
* Your programmer must have an (E)EPROM slot with the appropriate pro
gramming adapteor
e Your PC must have an external programming unit.
The order numbers are listed in Appendix G.
Saving to memory To save the data of a master system to a memory card:
card

1. Insert the memory card in the slot in the programmer or programming
unit, and

2. In COM PROFIBUS, selecgile » Export » Memory Card.

Result: The configuration data is saved on the memory cavd.cén
insert the memory card in the IM 308-C.

ET 200 Distributed I/0 System
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8.5.4  Saving as a binary database in NCM format for SIMATIC NET PC
modules (File »™ Export »NCM file)

Applications You require binary databases in NCM format for SIM@ NET PC mod
ules. The procedure for exporting the master system configured with COM
PROFIBUS to a SIMATIC NET PC module is as follows:

1. Generate the database for the SIMGNET PC module (.LDB) using
theFile » Export »NCM file command.

2. Choose a name for the NCM database and give it an “.LDB” extension.

3. Follow the instructions provided by COM PROFIBUS and confirm your
inputs by pressing the “OK” button.

Result: COM PROFIBUS converts the configuration you have generated
and creates the following files:

— NCM file, loadable binary database (.LDB)
— Error file (ERR)

4. Load the binary database (NCM file) onto the SIMANET PC module
using the SIMAIC NET Setup program (please also refer to the Installa
tion Manual for the FMS-5412, DP-5412 or SOFTNET for PROFIBUS).
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8.6
tion

Overview

View documenta-
tion

What can | print?

How do | print?

8-36

Documenting and printing the parameterized configura-

COM PROFIBUS can generate the following lists to document the parame

terized configuration:

Table 8-11

Documenting the parameterized configuration

Documentation ...

Contains ...

List of all bus parameters

... baud rate, bus profile and bus times, etc.

Station list

... all stations on the bus, in order of their PROFIB
addresses, with description and master or host as
ment.

uUs
5ign-

Overviewof hosts and mastg
systems

2r... host configuration, masters assigned to the hos
PROFIBUS addresses of the DP slaves/FMS stati
assigned to the master.

and
ONs

Assignment of DP slaves tq
groupg

SYNC).

... slaves in groups and the group properties (FREE

ZE,

Station-oriented address as
signment

-... the STEP 5 addresses assigned to a DP slave.

Area-orientecaddressssign
ment

... how the STEP 5 addrespace is divided among th
various DP slaves.

Overview of connections
(FMS)

... FMS connections parameterized for an FMS stat

ion.

List of all station types and
associatedievice mastefiles

... the device master files/type files in a directory
known to COM PROFIBUS, with the device maste

r

file/type file to station type assignments.

1 These documentation lists are only available for a DP system.
2 This documentation list is only available for an FMS system.

To view the area-oriented

address assignments, for example,Betest

mentation > Ar ea-oriented Address Assignment

You can print all the lists t

To print a list:

hat are named in the “Documentation” box.

1. Click on the list of your choice in the system documentation box (e.g.
overview of host and master systems), and

2. Click on the print icon or seledtile » Print.

3. Confirm your choice by pressing the “OK” button.
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8.7 PROFIBUS-DP: service functions with COM PROFIBUS

Overview COM PROFIBUS incorporates the following service functions:
¢ Overview diagnostics (not when S5-95U is DP master)
¢ Slave diagnostics
e Status of slave inputs and outputs
e Changing the PROFIBUS address of a slave
e Activating parameters that have been exported to the DP master
* Bus parameters of the PROFIBUS card
e Data cycle times
e Programmer/PC @ifne on the PROFIBUS

e Deleting the memory card

Preconditions It is a precondition of using the service functions that your programmer/PC is
active as master on the PROFIBUS via a PROFIBUS interfaxecah find
these preconditions for the online functions in section 7.1.

Definition of diag- Theoverview diagnosticandicate which slave has reported a diagnosis — in
nostics other words detected an error

Theslave diagnosticgprovide more detailed information about the slave with
regard to

e The station status of the slave
e The master PROFIBUS address

* The device-specific, ID-specific and channel-specific diagnosties, de
pending on the slave type
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View overview
diagnostics

You can view the overview diagnostics as follows:

1.

Switch to the master system whose overview diagnostics you want to
view.

SelectService» Overview Diagnosticsor click on the master with the
right mouse button.

Result: The “Overview Diagnostics” dialog box is opened. Its meaning is
as follows:

Table 8-12 Meaning of the “Overview Diagnostics” dialog box

PROFIBUS address

Meaning

M

PROFIBUS address of the master

X A slave which is parameterized , but not assigned to this master system
Empty field No diagnostics reported by a slave which is assigned to this master system
Il (empty field) Diagnostics reported by a slave

OFF (empty field)

No data communication between master and slave.

View slave diag -
nostics

8-38

You have several ways of viewing the slave diagnostics:

If the mouse is pointing to an empty field for a slave in the “Overview
Diagnostics” dialog box, you can display the slave diagnostics either by
clicking the right mouse button or by double-clicking (not if S5-95U is
DP master)

or
Click on the appropriate slave and selgetvice> Slave Diagnostics
or

Click on the appropriate slave with the right mouse button and select
Slave Diagnostics

Result: COM PROFIBUS opens the “Slave Diagnostics” box.
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Status of inputs With Version 3.0 of COM PROFIBUS, you can display the status of the in
and outputs puts and outputs of the slaves on the PROFIBUS.

You have several ways of viewing the status of a slave:
1. Click on the appropriate slave and selgetvice> Status
or

Click on the appropriate slave with the right mouse button and Stkect
tus.

Result: COM PROFIBUS opens the “Status” box

2. Using the right mouse button in the “Format” column, select the field
containing the format in which you want the inputs and outputs to be dis
played.

Result: COM PROFIBUS updates the status of the inputs and outputs
online.

Preconditions of The following preconditions must be fulfilled in order to change the PROFI
changing the PRO- BUS address with COM PROFIBUS:

FIBUS address e It must be possible to change the PROFIBUS address of the slave using

the software. This is not the case with slaves whose PROFIBUS address
canonly be set directly with a switch on the housing.

e The slave must behave like a DP slave in accordance with EN 50 170,
Volume 2, PROFIBUS.

e The slave must not be in the process of communicating with the DP mas

ter.
Changing the To change the PROFIBUS address:
ngéSSFIBUS ad- 1. SelectService» Change PROFIBUS Addess

Result: COM PROFIBUS opens the "Change PROFIBUS Address” box.
2. Enter the old and new PROFIBUS addresses.

3. Specify whether or not the new PROFIBUS address can be changed later
on. If not, you will only be able to change the PROFIBUS address after a
general reset.

4. Confirm your inputs by pressing the “OK” button.

Result: COM PROFIBUS assigns a new PROFIBUS address to the slave.
This new PROFIBUS address takefeef for the slave immediately
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Activating parame -
ters

Bus parameters of
the PROFIBUS
card

Data cycle times

Offline

Deleting the
memory card

8-40

If you have exported the data of a master system to the DP master directly
using theFile » Export » DP Masterfunction, the new parameters are not
valid immediately

After the data has been exported, COM PROFIBUS asks you whether you
want to activate the exported parameters immediately in the DP nifister
there is only one DP master on the PROFIBUS, activate the parameters im
mediately.

If there are two or more DP masters on the PROFIBUS, answer “No” to the
prompt instead. Export all the parameterization data to the DP masters first,
then activate it withService> Activate Parameters You can thus activate

the parameters synchronously

Using Service» Bus Parameters DP Cardyou can define the bus profile
and the baud rate of the PROFIBUS card.

Using Service» Data Cycle Timesyou can tell COM PROFIBUS to output
the data cycle times, such as the response monitoring time for the configura
tion you have entered.

If you want to use a programmer/PGliog on the PROFIBUS, e.g. in order

to display diagnostic messages or states, and at the same time disconnect the
programmer/PC from the PROFIBUS in a defined marsadeciService»

Offline.

If you want to delete the memory card for the IM 308-C, s&ectice>
Delete Memory Card
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IM 308-C — addressing, access to the
distributed I/Os and diagnostics with

STEP 5

In this chapter This chapter contains information on:
Section Topic Page

9.1 | Addressing
9.2 Diagnostics with STEP 5 9-1
9.3 Reading master diagnostics 9-14
9.4 Reading slave diagnostics 9-1
9.5 Sending the FREEZE and SYNC control commands 9-2
9.6 Assigning PROFIBUS addresses with FB IM308C 9-24
9.7 Addressing ET 200 in multimaster and/or multiprocessor mod8-26

Goal After reading this chapteyou will be in possession of all the information

you need in order to write the STERpplication program.
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9.1 Addressing

In this section Section9.1 contains information on the following:
Section Topic Page
9.1.1 | Linear addressing 9-6
9.1.2 | Page addressing 9-8
9.1.3 | Addressing via the FB IM308C function block 9-11
9.1.4 | Access commands for distributed 1/0 9-12
Configuration of The CPUs of the S5-135U and S5-155U ser@glire you to generate a
the DB 1 DB 1 if you access consistent data areas in the P area. The rules governing

entries in the DB 1 are as follows:

CPU Entries under “Digital inputs / Example
digital outputs”

CPU 922 decrementing 20, 19, 18,5, 4

CPU 928 (A/B) incrementing 4,5, 18, 19, 20

CPU 946/947 decrementing 20, 19, 18,5, 4

CPU 948 decrementing 20, 19, 18,5, 4
Data consistency The table below shows the maximum data lengths for which data consistency
and the IM 308-C is still guaranteed, depending on the addressing mode:

e Without consistency:“byte” format and “no module consistency”

e With consistency:“word” format and “no module consistency” or “byte”
or “word” format and “module consistency”

Table 9-1 Maximum data lengths and consistent areas in bytes for the IM 308-C
Without consistency With consistency
Inputs Outputs Inputs and outputs
Overall data length (in =< 122 > 122 < 244 =< 122 > 122
bytes) < 244 < 244
Maximum consistent 1 1 1 >1 > 16 >1
area of an ID (in bytes) < 16
Possible addressing P area DP window | P area P area DP window | DP window
modes Q area Q area Q area
DP window DP window | DP window

ET 200 Distributed I/0 System
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CPU 944 and
FB 250 and 251

/N

Address space
used by IM 308-C

/N

Address space
used by ASM 401

/N

Thewarning below applies to the use of the FB 250 and 251 function blocks
and the CPU 944 in conjunction with ET 200:

Warning

There is a possibility of outputs of the distributed I/O being inadvertently
reset.

The FB 250 and 251 function blocks with the C&iJnot comply with the
specified sequence for accessing the distributed 1/0. This can cause-an inter
ruption in data trdic on the PROFIBUS-DP bus and a reset of the slave out
puts. The IM 308-C may stop processing and the inputs/outputs are-not up
dated.

To avoid this dificulty, do not use the FB 250 and 251 function blocks with
the CPU 944 in the EZ00 distributed 1/O system.

By default, the IM 308-C uses the address space (F}F80F)FOF for
addressing the distributed I/O. This address space is also required if you use
only linear or page addressing.

Caution
Danger of double addressing!

The IM 308-C uses fully one or more of the address areas shown in
Table 9-2 under DP window (default: (F)F80® (F)FOF).

No part of these address areas may be used by other modules such as CPs,
IPs in the CP area, central I/O in the IM3/IM4 area or the WF 470 position-
sensing module in the central programmable controller

Please note the following points if you are using the ASM 401 module:

Caution
Double addressing is allowed.

The ASM 401 module uses the entire page address range from (f)i©400
(F)FBFR4 and therefore accesses the two DP windows (F)i800F)FOFF
H (default) and (F)RO0y to (F)FBFHy.

If you use the ASM 401 module, you should set the DP address to (|jFCO00
for the CPUs in the S5-115U series and to (F)E00 the CPUs in the
S5-135U and S5-155U series.

ET 200 Distributed 1/0 System

2806161-0002

9-3



IM 308-C — addressing, access to the distributed I/0Os and diagnostics with STEP 5

RESTART

QVZ during data
access

Alarm processing

Addressing in
DP window

9-4

The“RESTART” mode is not allowed for the CPUs in the S5-135U and
S5-155U series!

If “QVZ” occurs during a consistent data access, the data preceding this QVZ
must not be interpreted. It will be inconsistent in relation to any data which is
read after the QVZ.

If you access a consistent data area, you must disable the process alarms be
forehand with the “AS” command and then enable them again after the data
access.

The 13300 bytes used for addressing in thendfélow represent the maxi
mum addressing volume — even if you use linear and page addressing in par
allel. The maximum addressing volume depends on:

e the number of bytes required per slave for inputs, outputs and diagnostics
data (rounded up to an even length), and

¢ the configured data consistendiythe consistency i< 16 bytes, you
must also add on the data length (rounded up to an even value) for each
consistent ID and for each data-transfer direction (inputs/outputs).

ET 200 Distributed I/0 System
2806161-0002



IM 308-C — addressing, access to the distributed I/Os and diagnostics with STEP 5

Options for ad-

Your options for addressing the distributed 1/0O system are as follows:

[}

ressin . .
dressing e linear addressing (P and Q areas)
* page addressing (P and Q areas)
or
e function block FB IM308C (FB 192) in the D#indow
Table 9-2 shows the inputs and outputs at your disposal and the applicable
modes of addressing.
Table 9-2 Modes of addressing with the IM 308-C as DP master
Addressing Address Access Page selec- Max. Restrictions
range! through ... | tion address inputs / outputs
Linear (F)FOOQ, to PY 0 to - 256 bytes for inputs / | If an output can be ad-
P area (F)FOFRy PY 255 256 bytes for outputs | dressed in linear mode, it
Linear (F)F10Q, to QB Oto - 256 bytes for inputs / flfr grllOthbt?]ea(lj:gellf/IS??C()jSC
Q area (F)F1FRy QB 255 256 bytes for outputs 9 '
P page (F)FOCQy to PY 192to PY 255/ per IM 308-C: If an output is addressed
(F)FOFER4 PY 254 (F)FOFF 16 pages, 63 bytes = | through pages, it cannot
1008 bytes for inputs / | be addressed through th
1008 bytes for outputs | FB IM308C. PROFIBUS
max. 16 IM 308-C: addresses 120 through
16128 bytes / 16128 by 123 are not available
tes
Q page (F)F10Q4 to QB O0Oto QB | QB 255/ per IM 308-C: If an output is addressed
(F)F1FERy 254 (F)F1FF 16 pages, 255 bytes = | through pages, it cannot
4080 bytes for inputs / | be addressed through the
4080 bytes for outputs | FB IM308C. PROFIBUS
max. 16 IM 308-C: addresses 120 through
65280 bytes / 65280 by 123 are not available
tes
DP window | (F)F80Q to FB IM308C - Min. 6650 bytes and -
(F)FOFRy (FB 192) max. 13300 bytes itotal
(default) for inputs, outputs and
(F)FAO0H to diagnostics'data
(F)FBFRy
(F)FCOQ to
(F)FDFRy
(F)FEOQ, to
(F)FFFR**

* If you use the address range starting at (F)gG00the CPU 948, you must deactivate the “PESP” signal (jumper

X 13).

** S§5-135U and S5-155U only.

1 Columnindicates the address area of the IM 308-C for addressing. In the 945, 946/947 and 948 CPUs, this address

is on memory page F.
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9.1.1 Linear addressing

Definition

Advantages

Restrictions

9-6

Linearaddressing is possible in the P and Q areas of the CPU. Each input or
output of a DRslave has one and only one address in the P or Q area;-respec
tively (i.e. linear addressing).

Linear addressing fafrds rapid access to the individual bytes of asizive.

You also have bit-serial access to input and output bytes 0 to 127 (63 with
941 CPU) via the process image (e.g. U E 1.0).

The following restrictions apply to linear addressing:

If you address an output using linear addressing, you cannot also write to
the output via the FB IM308C. The IM 308-C does not recognize the at
tempt to address this output via the FB IM308C.

CPUs 941 to 944The 941 to 944 CPUs build the process image word by
word. This can mean that under certain circumstances, twsiaVes are
addressed within a word. If you selected QVZ as the error reporting mode
in COM PROFIBUS and you address via the process image, the following
case may arise:

There are two DBlaves in a word and one DP slave fails: the CPU gener
ates QVZ for the second Bffave as well, despite the fact that this
DP slave can still be addressed via the bus.

The following rules therefore apply to the CPUs 941 to 944

— Align the start of address of a BRwve with an even address (e.g. 2, 4,
6, ...) and leave the odd address fremi ¥an then use access via the
process image as well.

— Use load and transfer commands. The commands run byte-by-byte
checks and can tell whether or not a byte exists.

CPUs 941 to 944If you select linear addressing for the Q area with
CPUs 941 to 944, you cannot use L QB /T QB. Instead, you access the
addresses through the standard function block FB 196.

S5-135U and S5-155Uf an input/output module is inserted in the cen
tral programmable controlleyou must not assign any P or Q addresses
for the IM 308-C if they are also used by this input/output module!

If you use the entire Q area for the IM 308-C, do not insert an input or
output module in the central programmable controller (host).

You can avoid the danger of inadvertent double assignments by reserving
input and output areas when you enter the master parameters with
COM PROFIBUS (see section 8.2.3).

ET 200 Distributed I/0 System
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When should | use Uselinear addressing when you do not need more than 512 bytes for inputs
linear addressing? and 512 bytes for outputs as the sum of allslzes in a host.

If you require more input or output bytes, use P-page addressing, Q-page ad
dressing or the FB IM308C.

ET 200 Distributed 1/0 System
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9.1.2 Page addressing

Definition of page
addressing

Example

Definition of page
selection address

9-8

In page addressing, 16 pages numbered from n to (n + 15) are created on
each IM 308-C. The first page number n corresponds touimder of the

IM 308-C. The number of the IM 308-C is a multiple of 16 and is entered in
COM PROFIBUS as one of the master parameters.

In a maximum configuration, you can create 256 pages distributed across
8 IM 308-C master interfaces. The pages are assigned as follows:

Table 9-3 Assignment of pages to IM 308-C master interfaces
Pageswith numbers ... ... are on the IM 308-C with the num
ber:
0to 15 0
16to 31 16
32to 47 32
224 10 239 224
240 to 255 240

The number of the IM 308-C is “48”; |-addr is “Og£192”.

Address
Parea
Page

Calculate the page number as follows:

Page number = 48 + 2 = 50.

Before you can use a page for data exchange, you must include the page in
question in the address area of the CRJdd so, you write the number of

the desired page into tipage selection addess(PY 255 for P-page addres
sing, QB 255 for Q-page addressing).

ET 200 Distributed I/0 System
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Example: page Thetable below shows how page addressing works. Note that the mode
addressing shown here by way of example illustrates P-page addressing.

In the example, the 1/0 byte PY 193 is read from the page having the page
number 18. Page 18 is on the second IM 308-C, the number of which is 16.

Table 9-4 How page addressing works
Activity Memory areas in the IM 308-Cs Result
1. Writethe number of the page The page selection address is
to the read/written into the loaded into the IM 308-C via the
“page selection address” I/O bus.
byte. 1|—| The IM 308-C sets a pointer to
L KF +18 I | page 18 and makes this page
T PY 255 | E available for read/write.
A
]
a
1st IM 308-C | 254
(number of | l...
IM 308-C = 0) |[Page 16 L
oo
Page 240
16th IM 308-C
(number of the
IM 308-C = 240)
2. You can now read or write i_ ______ 7! You have direct access to a me-
the actual address, for exarn-I ‘:ll mory area of the IM 308-C.
ple load I/O byte PY 193: |
L PY 193
T MB 100
P/Q-page P or Q addressing for distributed 1/Os only functions in the ordinary 1/O area.
addressing It is independent of page addressing for communications processors (CPs)
and intelligent I/0O modules (IPs) (address range: (F)F40QF)F7F).
Definition of P- In P-page addressing, part of the P area is replicated. The part in question is
page addressing from PY 192 to PY 254.

You can use PY 0 to PY 191 to address the central I/O modules in the pro
grammable controller

ET 200 Distributed 1/0 System
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Q-page addressing

Using the Q area

/N

Restrictions

9-10

In Q-page addressing, the Q area is replicated. The Q area extends from QB 0
to QB 254.

You can use /O bytes QB 0 to QB 254 for the 1/0O modules in the expansion
unit and for distributed I/O.

Warning

There is a possibility of inputs or outputs receiving double assignments in
the Q area.

If an input/output module is inserted in the central programmable controller
you must not assign any P or Q addresses with any page number for the IM
308-C if they are also used by this input/output module!

If you use the entire Q area for the IM 308-C, do not insert an input or output
module in the central programmable controller (host).

You can avoid the danger of inadvertent double assignments by reserving
input and output areas when setting the master parameters with COM PRO
FIBUS (see section 8.2.3).

The following restrictions apply to page addressing:

e With P-page addressing, you cannot use PROFIBUS addresses 120 to 123.
Only the PROFIBUS addresses from 1 to 119 are available.

With Q-page addressing, you cannot use PROFIBUS addresses 108 to
123. Only the PROFIBUS addresses from 1 to 107 are available.

e If you use pages to address an output, you can no longer address the out
put via the FB IM308C. The IM 308-C does not recognize the attempt to
access this output via the FB IM308C.

e Additional programming: (write page selection address and only then the
1/0 byte as such)

ET 200 Distributed I/0 System
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9.1.3  Addressing via the FB IM308C function block

Definition If you opt for addressing through the FB IM308C (FB 192) you use the
CPpage area and the IM3/IM4 area to address the distributed inputs and out
puts.

This address area is known as thevidRdow; by default, it occupies the-ad
dress area (F)F8pao (F)FOF.

See section 10 for an explanation of the parameters exported to the
FB IM308C for the individual functions.

Advantages The advantages of addressing via the FB IM308C are as follows:

e You can always addresgputs through the FB IM308C, irrespective of
whether or not you have assigned the address with COM PROFIBUS.

e The FB IM308C is ideal for addressingdardata quantities as is the case
with operator panels, IM 308-C as DP slave, drives, for example.

e Data can be saved directly to a data block or a bit memory address area —
no linear addresses are lost.

* The FB IM308C permits mixed addressing. For example, if you have
large data quantities you can address the first byte with linear addressing
and address the remaining bytes via the FB IM308C. The maximum con
sistent area is then 16 bytes (sebl& 9-1).

In this case you use the first byte as coordination byte that for high-speed
cyclic queries. When this coordination byte shows that the data in the
remaining bytes has been updated, you can address them through the
FB IM308C. This mechanism cuts down on runtime in the application
program.

¢ |f you want to address more than one IM 308-C in multiprocessor mode,
you can assign a DRindow to each IM 308-C. This significantly reduces
the complexity of addressing.

Restrictions If you use the FB IM308C, bear the following in mind:

e Access to inputs/outputs is faster when you use linear or page addressing
than when you use the FB IM308C for addressing.

e If you have already addressed antput with linear or page addressing,
you cannot read or write this output through the FB IM308C. The
IM 308-C does not recognize any attempt to set this output through the
FB IM308C.

When should | use Use the FB IM308C when the addressing volume of thelB\s or the IM
the FB IM308C? 308-C is such that linear addressing is no longer adequate.

ET 200 Distributed 1/0 System
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9.14 Access commands for distributed 1/0

Overview

Process image or
load/transfer
commands

Mixed-mode
addressing

9-12

You can access the addresses of the distributed I/O as follows:
¢ Via the process image or with load/transfer commands
¢ Via the standard function block FB IM308C

You cannot access inputs or outputs via the process image or load/transfer
commands unless you assigned the inputs and outputs beforehand with
COM PROFIBUS.

Appendix B contains a list of all the commands for the various CPUs and
address areas. Appendix B also contains a list of rules that you must observe
in order to maintain data consistency

You can mix the various modes of addressing to suit your application. Define
“Linear”, “P-page” or “Q-page” as the addressing mode in the “Master pa
rameters” dialog box in COM PROFIBUS. This mode then applies for all

DP slaves assigned to the DRaster in question.

If you mix the modes of addressing linearly or mix page addressing with
FB IM308C, the following applies:

e Inputs can be read either with the FB IM308C or by linear or page ad
dressing.

e If you have addresseamlitputs using linear or page addressing, you cannot
simultaneously use the FB IM308C to address tbefauts.

ET 200 Distributed I/0 System
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9.2 Diagnostics with STEP 5
Overview Diagnosticameans identifying and pinpointing error@aurequire the
FB IM308C function block to read the diagnostics data.
Structure of diag- Diagnostics consists of master diagnostics and slave diagnostics.
nostics Master diagnostics comprises the diagnostics functions implemented in the
DP master for the DBlaves of the masteand for the status of the DiRaster
Slave diagnostics comprises detailed diagnostics messages for eglelvé®P
(7 —
i)
@
o
c
(@]
9 Over_ . . . . .
o ) ; ... indicates which DP slaves report diagnosis
5 view dia.
@ Master status ... indicates the status of the DP master as RUN,
= ; CLEAR or STOP
Data-transfer list N marks the DP slaves with which data transfer has
- - taken place
Slave diagnostics
Station\ . provides an overview of the diagnostics for a
status DP slave
9 Master stat. NO_V- ... indicates which DP master has access to
2 the DP slave
e Manufacturer ID » ... provides information on the type
= T - of DP slave
5 / Slave-specific dlagnostlcs\
g
i
n Scope of slave-specific diag
nostics depends on slave .
type Station ... provides general information on
diagnostics the DP slave
ID- ... indicates which module in a
spec. diag. ; DP slave reports an error
Channel diagnostics - indicates which channel
— of the DP slave reports
an error
Figure 9-1 Diagnostics structure
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9.3 Reading master diagnostics

Definition

Reading master
diagnostics

9-14

Masterdiagnostics consists of 64 bytes structured as follows:

¢ Overview diagnostics (16 bytes)in overview diagnostics, you can check
all DPslaves for which diagnostics data is available. The overview diag
nostics is updated once every data cycle.

On the basis of the overview diagnostics, you can trace the type of diag
nostics message by checking the (see section 9.4):

— station status and

— depending on the type of the BRwe, station diagnostics, module
diagnostics and/or channel diagnostics.

e Master status (16 bytes)The master status diagnostics byte indicates the
operating mode of the master: RUN, CLEAR(#or OFF

e Data-transfer list (16 bytes):The data-transfer list marks those
DPslaves assigned to a Diaster with which data has been exchanged
within a time configurable under COM PROFIBUS (response manitor
ing). The contents of the data-transfer list are updated every third time
after the minimum response monitoring time has elapsed.

The remaining 16 bytes are reserved.

To request master diagnostics, call the FB IM308C with the function
FCT = MD. The values for the other parameters in this call are shown-in sec
tion 10.

Result: The FB IM308C places the diagnostics data in the S5 memory area
specified in the FB IM308C call (data block or bit memory address area).
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Meaning of master Masterdiagnostics is structured as follows:

diagnostics

Table 9-5 Structure of master diagnostics

Byte Meaning

0to 15 | Overview diagnostics: A “1” means that the correspondingl@¥e has reported diagnos
tics or that the DBIlave cannot be addressed by thene3ter

16 to 31 | Master status: Information on the operating modes of the IM 308-C and version releases.

32 to 47 | Data-transfer list: A “1” means that data has been exchanged with the station in question
within a time calculated by COM PROFIBUS (minimum response monitoring time).

48 to 63 | Reserved

ET 200 Distributed 1/0 System
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Structure of mas - This table shows how master diagnostics is structured:
ter diagnostics
Table 9-6 Appearance of master diagnostics
Diagnostics| Byte Bit (corresponds to the DP slave with the PROFIBUS address:) Data for-
7 6 5 4 3 2 1 o | Mmatrec.
Overview 0 7 6 5 4 3 2 1 - KM
diagnostics | 15 14 13 | 12 | 112 | 10 9 8 KM
KM
14 119 118 117 116 115 114 113 112 KM
15 - - - - 123 122 121 120 KM
Byte | Value Meaning
Master sta- 16 COy | RUN: The IM 308-C reads the input data of the DP slaves cygli- KH
tus cally and passes output data to the DP slaves. The IM 308-C| can

receive the token from another DP master and pass on the tgken.

804 | CLEARL The IM 308-C reads the input data cyclically; outpuyt ~ KH
data is set to “0”. The IM 308-C can receive the token from
another DP master and pass on the token.

404 | STOP: No data is exchanged between the IM 308-C and the KH
DP slaves. The IM 308-C can receive the token from another
DP master and pass on the token.

004 | OFF: No data is exchanged between the IM 308-C and the KH
DP slaves. The IM 308-C can neither receive nor pass on the to-
ken. This means that the OFF status cannot be passed on to|other

DP masters.

17 804 | Manufacturer ID (high byte) KH
18 1Cy | Manufacturer ID (low byte) KH
19 __ H | Hardware version DDLM/user interface (e. gudr V 2.1) KH
20 __H | Firmware version DDLM/user interface KH
21 __H | Hardware version user KH
22 __H | Firmware version user KH
23t0 31 - Reserved -

Byte Bit (corresponds to the DP slave with the PROFIBUS address:)

7 6 5 4 3 2 1 0
Data trans- 32 7 6 5 4 3 2 1 - KM
fer fist 33 15 14 13 | 12 | 11 | 10 9 8 KM
KM
46 119 118 117 116 115 114 113 112 KM
47 - - - - 123 122 121 120 KM
48 t0 63 Reserved -

1 The operating mode goes to CLEAR when the operating-mode selector switch of the IM 308-C is in the RUN
position and the CPU operating mode is STOP (see section 12.2).
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94 Reading slave diagnostics

Definition Slavediagnostics comprises a maximum of 244 bytes and is structured as
follows:

e Station status 1 through 3 (length: 3 bytes)
Station status 1 through 3 reflects the status of al®F.
e Master PROFIBUS address (length: 1 byte)

The master PROFIBUS address diagnostics byte contains the PROFIBUS
address of the DRaster which parameterized the 8l&ve.

e Manufacturer ID (length: 2 bytes)

The manufacturer ID contains a code indicating the type of theldye.
e Station diagnostics (length depends on the type of theldye)

Station diagnostics provides general information on thelB\NR.
¢ Module diagnostics (length depends on the type of thel®)

Module diagnostics indicates which module is defective and which slot it
occupies.

e Channel diagnostics (length depends on the type of th&dbB)

Channel diagnostics indicates which channel of slate has an error

message.
Reading slave To request slave diagnostics, you must call the FB IM308C with the function
diagnostics FCT = SD. See section 10 for the values of the remaining parameters.

Result: The FB IM308C places the slave-diagnostics data in the S5 memory
area opened in the FB IM308C call (data block or marker area).
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Diagnostics of
shared-input
slaves

Static diagnostics
for shared-input
slaves

Structure of slave
diagnostics

9-18

With the exception of the diagnostics messages listed pstared-input
slave diagnostics can be analyzed only by the parameterization master:

The following diagnostics messages are updated cyclically by the shared-in
put master:

e Overview diagnostics (station powerfail only)

e Data transfer list

e Station status 1: bit0, 1, 2,5, 6, 7

e Station status 2: bit 0, 3, 7

e Master PROFIBUS address of the parameterization master
e Manufacturer ID

The status of all other bits in the diagnostics messages is frozen after startup
in the shared-input master

If a DPslave sets bhit 1 in station status 2 (static diagnostics message), this bit
is set only for the parameterization master and not for the shared-input mas
ter.

This can mean that if for example, an S5-95U with PROFIBUSIBN® in
terface goes to SIB, the shared-input master cannot recognize this status.
Consequentlythe corresponding bits in the overview diagnostics and in the
data transfer list are not updated.

Slave diagnostics is structured as follows:

Table 9-7 Structure of slave diagnostics
Byte Meaning Recommended
data format

0 Station status 1 KM
1 Station status 2 KM
2 Station status 3 KM
3 Master PROFIBUS address KF
4 Manufacturer ID (high byte) KH
5 Manufacturer ID (low byte) KH

6 ... | Otherslave-specific diagnostics (station, module or ehan  KH

243 | nel diagnostics, depending on the DP slave, see sections

9.4.1 and 9.4.2)

ET 200 Distributed I/0 System
2806161-0002



IM 308-C — addressing, access to the distributed I/Os and diagnostics with STEP 5

Structure of sta-
tion status 1

lows:

Stationstatus 1 provides information on the BIRve. The structure is as-ol

Table 9-8 Structure of station status 1
Bit Meaning Remedy
0 |1. DPslave not addressable by DP master|® Is PROFIBUS address of DP slave correct?

Bus connector correctly seated?
Voltage applied to DP slave?

RS 485 repeater correctly configured?
Reset DP slave

1 |1: DP slave not ready for data exchange. ® Wait, because DP slave is powering up.
2 | 1: Theconfiguration data sent by ti#> master| ® Is correct station type or correct BRveconfiguration
to the DP slave does not match the DP slave entered in COM PROFIBUS?
configuration.
3 | 1. Station, module and/or channel diagnostic® You can read the diagnostics data. For notes on the
data is present (depends on type of contentsof the diagnostics data, see the manuals on the
DP slave). DP slaves and sections 9.4.1 and 9.4.2.
4 | 1. Functionnot supported, e.g. the control con® Check parameterization. Parameterization with COM
mand FREEZE or SYNC. PROFIBUS and the type file.
5 | 1. DP mastecannot interpretesponse of slave.® Check physical bus characteristics.
6 | 1: DP slave type does not match parameteriz@- Parameters entered correctly in COM PROFIBUS?
tion in COM PROFIBUS.
7 | 1. DP slavgparameterized by a DiRaster other ®  Bit is always 1 if, for example, you are currently aeges
than that currently accessing the DP slave.  sing the DP slave from the programmer or another
DP master.
The station number of the parameterization master |s in

the “Master PROFIBUS address” diagnostics byte

ET 200 Distributed 1/0 System
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Structure of sta-
tion status 2

Structure of sta -
tion status 3

Structure of the
master PROFIBUS
address

Structure of the
manufacturer ID

Slave diagnostics;
continued

9-20

Stationstatus 2 provides additional information on thedl#®e.

Table 9-9 Structure of station status 2

Bit Meaning

0 1: DP slave must be re-parameterized.

1

L

A diagnostics message has been received. Th&dVP cannot resume unti
the error has been rectified (static diagnostics message).

Bit is always “1” if there is a DP slave with this PROFIBUS address.

Response monitoring is activated for this DP slave.

DP slave has received the “FREEZE” control command.

DP slave has received the “SYNC” control command.

Bit is always “0".

N~ o|la|l~lw|N
ER=1

DP slave is deactivated, i.e. removed from current processing.

1. Bit is not updated unless a second diagnostics message is modified.

Bit 7 of station status 3 provides information on whether or not more diag
nostics information is available. The BRwve sets this bit, for example, if
there is more channel-specific diagnostics data than it can enter in its send
buffer. The DPmaster sets this bit if the Bffave sends more diagnostics in
formation than the master can store in its diagnostidehuf

The master PROFIBUS address consists of one byte:

Table 9-10 Structure of the master PROFIBUS address

Bit Meaning

Oto7 | PROFIBUS address of the Dfaster which parameterized the
DP slave and which has read and write access to thedve.

See the manual on the BRwve for details of the manufacturer ID. The
manufacturer ID consists of two bytes.

This part of slave diagnostics depends on thelB¥e

Section Topic Page
9.4.1 | Slave-specific diagnostics for DP slaves 9-21
9.4.2 | Slave-specific diagnostics for DP Siemens slaves 9-22

ET 200 Distributed I/0 System
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9.4.1 Slave diagnostics for DP slaves

Overview

Structure of slave
diagnostics

Contents of slave-
specific diagnos-
tics

ET 200 Distributed 1/0 System
2806161-0002

Onthe IM 308-C master interface, the diagnostics data is stored irt accor
dance with EN 50 170, Volume 2, PROFIBUS.

The slave diagnostics data is stored separately for all slaves that do not com
ply with the above standard (see section 9.4.2).

The structure of slave diagnostics varies from slave tsl@F. Not every
slave diagnostics message is valid for eaclsiae.

The header always indicates the type of diagnosis in question. The header
contains the type of slave diagnostics (station, module or channel diagnos
tics) plus the length of the diagnostics bytes.

The first header is always in byte 6 of the slave diagnostics.

Table 9-1 shows the structure of the header for slave diagnostics:

Table 9-11 Structure of the header for station, module or channel diagnostics

Bit | Value | Meaning

7,6 |0 0 |Code for station diagnostics
0 1 |Code for module diagnostics

1 0 |Code for channel diagnostics

5t00 |- Length of diagnostics including header

The structure of the station, module and channel diagnostics is always spe
cific to the DPslave. See the manual on the §&ve for the meanings of
these diagnostics.
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9.4.2 Slave-specific diagnostics for DP Siemens slaves.
Structure Thestructure of the slave diagnostics for Biemens slaves varies from
slave to slave:
Table 9-12 Structure of the slave-specific diagnostics for DP Siemens slaves
Byte | ET 200B (6ES5 ...) ET 200C (6ES5 ...) ET 200U (6ESS ...) ET 200K SPM module
0 Station status 1
1 Station status 2
2 Station status 3
3 Master PROFIBUS address
4 Manufacturer ID (high byte)
5 Manufacturer ID (low byte)
6 Header, station Header, station Header, station Header, station Header, station
diagnostics diagnostics diagnostics diagnostics diagnostics
7 Header, station 0 Header, station 0 0
diagnostics diagnostics
8 0 0 Header, module 0 0
diagnostics
9 0 Channels 7 ... 0 Modules 7 ... 0 Channels 7 ... 0 Channels 7 ... 0
10 0 0 Modules 15 ... 8 | Channels 15 ... 8| Channels 15 ... 8
11 0 0 Modules 23 ... 16| Channels 23 ... 1§ Channels 23 ... 16
12 0 0 Modules 31 ... 24| Channels 31 ... 24 Channels 31 ... 24

9-22
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9.5 Sending the FREEZE and SYNC control commands

What is a control
command?

What is FREEZE?

What is SYNC?

Preconditions

Issuing control
commands

ET 200 Distributed 1/0 System
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TheIM 308-C can send simultaneous commands to a group sfdvBs in
order to synchronize them.

The FREEZE and SYNC control commands enable you to synchronize
groups of DRslaves in response to events.

When it receives the FREEZE control command from theriaBterthe
DP standard slave freezes the current status ahthes and transfers these
inputs cyclically to the Diaster

After every new FREEZE control command, the ¢&hdard slave again
freezes the status of thguts.

The freeze remains infett and the input data is not again updated until the
DP master sends the UNFREEZE control command.

When it issues the SYNC control command to asBdard slave, the

DP master is instructing the Dftandard slave to freeze the states ofdabe
puts at their current value. When it subsequently receives telegrams, the
DP standard slave stores the most recent output data, but the output status
remains unchanged.

After every new SYNC control command, the BtBndard slave sets the -out
puts which it last received.

Cyclic updating of the outputs does not resume until thenB§ter sends the
UNSYNC control command.

The FREEZE and SYNC control commands are rfecéfe unless you have
structured the DBlaves in groups with the aid of COM PROFIBUSUY
must know which DRlave is assigned to which group and you must be in
possession of the group number before you can issue these control com
mands. ¥u can check these numbers in the “group membership” listing.

When you send a control command, you must use the FB IM308C te ascer
tain whether the control command has already been broadcast to all the

DP slaves concerned. Only then can you continue processing the inputs/out
puts in question.

In order to issue control commands to the groups ofIBNRS, you must set
FCT = GC and the GCGR parameter to suit the control command in question.
See section 10 for the remaining parameters.

Result: In accordance with the parameter settings, the FB IM308C sends the
control commands to the groups of BIRves.
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9.6 Assigning PROFIBUS addresses with FB IM308C

Application

No application

Assigning PROFI -
BUS addresses

9-24

Forsome DP standard slaves you set the PROFIBUS address by means of the
software, e.g. for the ET 200C distributed 1/O station or the DP/AS-I link.

Note that the FB IM308C can be used to change the PROFIBUS addresses of
DP standard slavesonly.

DP slaves whose PROFIBUS addressesardy be set by means of switches
set in the housing, or DBiemens slaves: you cannot assign the PROFIBUS
addresses by means of the software.

To assign a PROFIBUS address to a DP slave, proceed as follows:

1. Configure the parameterization master IM 308-C and thetBitlard
slave with the new PROFIBUS address using COM PROFIBUS.

Tip: Use the highest possible baud rate for thesiaRdard slave.

2. Connect the bus to the IM 308-C and to thgeaDPslave which is to
receive a PROFIBUS address.

3. Connect the programmer to the ASl5dterface of the CPU and set up a
configuration as shown in Fig. 9-2 :

CPU IM 308-C

o o
ToOTU ST

Figure 9-2 Using the FB IM308C to assign a PROFIBUS address to a DP slave

4. Switchthe IM 308-C to SOP.
5. Start the STEP 5 program.

ET 200 Distributed I/0 System
2806161-0002



IM 308-C — addressing, access to the distributed I/Os and diagnostics with STEP 5

IM 308-C set to

6. Callthe FB IM308C with FCT = CS. See section 10 for details of all re

maining parameters.

If you are unaware of the original PROFIBUS address, program the
FB IM308C with all PROFIBUS addresses as a loop.

Result: The IM 308-C attempts to transfer the new PROFIBUS address to
the DPslave. The “BF” LED goes out when the Blave accepts the
PROFIBUS address.ot should always check the ERR parameter of the
FB IM308C in order to ascertain whether transfer was successful.

Evaluate the master diagnostics and check whether ttstab&ard slave
has been removed from the overview diagnostics and entered in the data-
transfer list.

If you want to change the PROFIBUS address of ataRdard slave while

RUN the IM 308-C is set to RUN, note the following:
e The new PROFIBUS address of the &iBndard slave must be parameter
ized with COM PROFIBUS
e The old PROFIBUS address of the Bfandard slave musbt be para
meterized with COM PROFIBUS
* No other DPmaster accessing the DP standard slave.
Example The STEP 5 application program shown below is an example of how you can
assign a PROFIBUS address to ade with the FB IM308C:
STL Explanation
OB 1
SEGMENT 1 0000
:C DB 70 Open data block No. 70
U FB192
Name :IM308C
DPAD : KH F800 Default address area of IM 308-C
IMST KY 0,126 IM No.=0: old PROFIBUS address.=126
FCT KC CS Function: Change PROFIBUS address
GCGR KM 00000000 00000000
TYP KY 0,60 S5-Data block: DB 60
STAD KF +1 As of data word 1
LENG KF +4 Minimum length = 4 bytes
ERR DW 0 Error code placed in DW O of the
current data block
: (here DB 70)
:BE

ET 200 Distributed 1/0 System
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9.7 Addressing the ET 200 in multimaster mode and/or multi
processor mode

Introduction This section describes the meanings of the terms mono-master mode, multi
master mode and multiprocessor mode. The important points for each mode
are also discussed.

Section Topic Page
9.7.1 | Multimaster mode 9-27
9.7.2 | Multiprocessor mode 9-28
Definition: Monomastemode means that there is one master in a host connected to the
mono-master bus. There are no other masters operating on the bus.

mode

Host system 1

IM 308-C No. 1
\ Master system 1

Slave No. 10 Slave No. 11

Figure 9-3 Monomaster mode

ET 200 Distributed I/0 System
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9.7.1

Definition

Rules

Multimaster mode

Multimastermode means that there are at least two masters on the bus, for
example an IM 308-C and a CP 5431 or two IM 308-C master interfaces.

If there are two IM 308-C master interfaces on the bus, they may be in the
same host or in two dérent hosts.

Host system 1

IM 308-C No.1 IM 308-C No. 2

Master system 1 Master system 2

\ /

PU

== =

Slave No. 9 Slave No. 10 Slave No. 11 Slave No. 12

Figure 9-4 Multimaster mode

COM PROFIBUS supports the generation of multiple IM 308-C master inter
faces on one bus:

e Enter the entire bus configuration before you start exporting the data to
memory card.

e If you change the contents of one memory card, you must always re-trans
fer all the data to each memory card.

* You must leave a free PROFIBUS address between the PROFIBUS ad
dress of one master and that of the next mabiés address is only-al
lowed to be used by a slave.

* So as not to sacrifice performance, assign then@$ters consecutive

PROFIBUS addresses that are as low as possible, e.g. 1, 3 and 5 for three

DP masters.

The highest PROFIBUS address (Highest Station Address, HSA) in the
“Bus parameters” dialog box should also be as low as possible.

ET 200 Distributed 1/0 System
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9.7.2 Multiprocessor mode

Definition Multiprocessomode means that two, three or four CPUs access one or more
IM 308-C master interfaces.

Host system 1
IM 308-C No. 1
\ Master system 1
oD
oo
OO
Slave No. 9 Slave No. 10 Slave No. 11 Slave No. 12

Figure 9-5 Multiprocessor mode

Rules Thefollowing rules apply to multiprocessor mode:

e Multiprocessor mode is permissible only in conjunction with linear ad
dressing (P- and Q-areas) or addressing through the FB IM308C.

If you want to use page addressing nevertheless, the CPU accesses to the
IM 308-C master interfaces must be coordinated with semaphores. This
means that at any one time, only one CPU can access a page.

¢ Digital inputs/outputs can be processed by multiple CPUs.

e The FB IM308C can be called in multiprocessor mode. The maximum
data consistency ensured is byte-by-byte.

If you address an IM 308-C master interface from multiple CPUs via the
FB IM308C, you must implement semaphore interlocks to ensure that
only one CPU can address the FB IM308C at any given time.

e If you address in parallel using pages and via the FB IM308C, you can
use two diferent semaphores — one for page addressing and one for the
FB IM308C. Within a particular addressing mode, each CPU must pro
cess the same semaphore.

ET 200 Distributed I/0 System
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S5-135U and Notethat the following rules apply if you operate a series S5-135U CPU in
S5-155U multiprocessor mode in conjunction with a series S5-155U CPU:

ET 200 Distributed 1/0 System
2806161-0002

Select the S5-135U as the host type in COM PROFIBUS.

Make sure that there are no entries in the DB1 (digital inputs, digital out
puts) for the series S5-155UolY must use direct load/transfer commands
to enable the S5-155U CPU to access.

The process image may contain addresses in the case of S5-135U.
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block FB IM30

8C 10

In this chapter Chapterl0 contains information on:
Section Topic Page
10.1 | Functions of the FB IM308C
10.2 | Technical data and installation of the FB IM308C
10.3 | Calling the standard function block FB IM308C and block pa-|10-6
rameters
10.4 | Indirect parameterization 10-1
Goal After reading this chapteyou will be in possession of all the information

you need in order to carry out the following tasks with the standard function
block FB IM308C

ET 200 Distributed 1/0 System
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Reading the inputs/outputs of slaves and writing the outputs
Interpreting diagnostics data

Sending control commands

Assigning a slave PROFIBUS address

Parameterizing the FB IM308C indirectly

10-1
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10.1 Functions of the FB IM308C

Application

Memory area on
the CPU

Control commands

Changing PROFI -
BUS address

Parameterization

10-2

Thestandard function block FB IM308C transfers data between a CPU
memory area (marker area, data-block area) and the IM 308-C master inter
face. You can use the FB IM308C to:

e Read the inputs

e Read/write the outputs

¢ Read the diagnostics

¢ Send and monitor the FREEZE and SYNC control commands

¢ Change the PROFIBUS address (e.g. for th ®&0C DP standard slave).

The FB IM308C supports the following memory areas, always presuming
that they are supported by the CPU:

¢ Data blocks DB

e Extended data blocks DX (945, 928, 946/947, 948 CPUs only)
e Marker area M

e Extended marker area S (945, 928B, 946/947, 948 CPUs only)

You can use the FB IM308C to send a combination of the following control
commands to one or more groups of DP slaves:

e FREEZE (freeze inputs of the DP slaves)
¢ UNFREEZE (cancel the FREEZE command)

e SYNC (simultaneously output and freeze the output states of the DP
slaves)

e UNSYNC (cancel the SYNC command)

e Check whether a control command issued beforehand has been completed

You can use the FB IM308C in conjunction with the STEP 5 program to as
sign PROFIBUS addresses to DP standard slaves (e.g. for th@OETdis
tributed 1/O station).

You can directly or indirectly parameterize the function block FB IM308C. If
you prefer indirect parameterization, you require a parameter data block.

ET 200 Distributed I/0 System
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Calling the
FB IM308C

FB IM308C in
multiprocessor
mode

FB IM308C and
DP/AS-I link

In the simplest form, the FB IM308C is called in cyclic program processing.

If you call the FB IM308C in process-alarm or time-alarm processing, you
must make provision in the STEP 5 application program for ensuring that the
FB IM308C does not interrupt itselfoThis end, you must block the alarms

for calling the FB IM308C and release them again after the FB IM308C call
has been implemented.

Note

If the FB IM308C accesses a DP slave for which the eeqorting mode is
“QVZ” (time-out), and this DP slave is not available, QVZ is not reported.
Instead, the corresponding error message is placed in the “ERR” parameter
of the FB IM308C.

The FB IM308C can be called in multiprocessor mode.

If you address an IM 308-C master interface from multiple CPUs via the
FB IM308C, you must implement semaphore interlocks to ensure that only
one CPU can address the FB IM308C at any given time.

For notes on multiprocessor operation, see section 9.7.2.

You can issue read/write jobs to the DP/AS-I link via the FB IM308C. To do
S0, you must parameterize the FB IM308C indirectbu ¥an find a descrip
tion of the FB IM308C for the DP/AS link in section D.1.

ET 200 Distributed 1/0 System
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10.2 Technical data and installation of the FB IM308C

Shipping medium The FB IM308C is shipped together with COM PROFIBUS. The files are
contained in the “\CSTEP5” directory and have the following designations:

Table 10-1 File designations for FB IM308C

File Valid for Library number
S5ET50ST.S5D0 CPU 941 to CPU 944 P71200-S5192-A3
S5ET55ST.S5D CPU 945 P71200-S3192-A3
S5ET23ST.S5D0 CPU 922, 928, CPU 928B P71200-S8192-A3
S5ET60ST.S5D CPU 946/947, CPU 948 P71200-S6192-A3

The diskette also contains a demo program with a description of all the func
tions of the FB IM308C.

Address space oc - By default, the IM 308-C occupies the address space (FR80F)FOF K
cupied by the for addressing distributed 1/0. These 512 bytes of address space is the block
FB IM308C also accessed by the FB IM308C. This address space is also required if you

use only linear or page addressing.

Do not change this address space (DP window) unless absolutely necessary
for example if there is a second IM 308-C in the programmable controller
You can change the address space in COM PROFIBUS under the options for
master parameters.

i’i Caution
Danger of double addressing

The IM 308-C uses fully one or more of the address areas shown in
Table 9-2 under DP window (default: (F)F80® (F)FOF).

No part of these address areas may be used by other modules such as CPs,
IPs in the CP area, central I/O in the IM3/IM4 area or the WF 470 position-
sensing module in the central programmable controller

ET 200 Distributed I/0 System
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Technical data

Table10-2 shows the technical data of the FB IM308C:

Table 10-2 Technical data of the FB IM308C

Technical data | CPU 941 to CPU 945 CPU 922 | CPU 946/947

CPU 944 CPU928A/B | CPU 948

Module number 192
Module name IM 308C
Library number 5192-A3 3192-A3 8192-A3 6192-A3
P71200-S
Call length 10
Module length 1077 918 879 820
Layering depth 0 1 1 1
Assignment in MB 200 to MB 255
marker area
Assignment in Parameter data block (DW 0 to DW 12). The parameter d
data area block is required only for indirect parameterization.

ata

Runtimes Table10-3 shows the runtimes which occur when the FB IM308C is called.
These runtimes apply when the FB IM308C can access the IM 308-C master
interface when called. If the FB IM308C does not have access, the runtime is
extended by a maximum of 5 milliseconds. This can occur if a function is
repeated at a short interval for a DP slave. If the same function is pending for
another DP slave, the runtime is not increased.

Table 10-3 Runtimes for the FB IM308-C

Function | Length Runtimes depending on CPU (in ms)
(BY1€S) o418 | 9428 | 9438 | 944B | 945 | 922 | 928A | 928B | 946/947] 948
GC - 4.1 4.1 3.7 0.9 0.17 6.5 2.8 1.1 0.6 0.15
CC, CW, — 2.1 2.1 2.0 0.7 0.10 5.0 2.2 0.7 0.5 0.11
DR
CS 4 5.0 5.0 4.4 1.3 0.20 8.6 4.5 1.7 0.8 0.20
WO, DW 4 4.4 4.4 4.1 0.9 0.16 6.6 2.9 1.3 0.7 0.19
100 8.9 8.9 8.6 1.2 0.35 7.1 3.4 1.8 0.9 0.35
200 13.9 13.9 13.4 1.5 0.54 7.6 3.8 2.2 1.1 0.51
RO, RI, 4 3.4 3.4 2.9 0.8 0.13 5.9 2.8 1.0 0.6 0.15
M%RSD’ 100 8.3 8.3 7.8 1.1 0.31 6.4 3.2 1.4 0.8 0.33
200 13.5 13.5 13.1 1.4 0.50 7.1 3.6 1.9 1.1 0.50

ET 200 Distributed 1/0 System
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10.3 Calling the standard function block FB IM308C and block

parameters
In section 10.3 Section10.3 contains:
Section Topic Page
10.3.1 | FCT parameter: function of the FB IM308C 10-8
10.3.2 | GCGR parameter: sending control commands 10-11
10.3.3 | ERR parameter: interpreting the response and errors of the| 10-13
FB IM308C
Calling the Thecall for the FB IM308C is as follows:
FB IM308C
:SPAFB 192 FB 192
NAME :IM308 C F————— 1
DPAD: ‘ IM308C |
IMST : - DPAD ERR -
FCT —4 IMST |
GCGR : - FCT |
TYP -7 GCGR
STAD : — TYP \
LENG : -4 staD |
ERR -1 LENnG |
- \
L — 4
Figure 10-1 Appearance of the FB IM308C call in the STL or in KOP/FUP
Block Parameters Thetable below shows the meanings of the block parameters which you must

transfer to the FB IM308C in the STEP 5 application prograsa.cén call
the FB IM308C with either directly or indirectly entered parameters.

ET 200 Distributed I/0 System
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Table 10-4 Meanings of the block parameters of the FB IM308C

Name | Mode | Type Designation Permissible assignment

DPAD |D KH | Address area of the | KH = F800; (defaulf)
IM 308-C (DP window,
DP window address)

IMST |D KY | Number of the KY =x,y;

IM 308-C,PROFIBUS x: Number of the IM 308-C (see section 9.1.2)
addressof DP slave
x =0, 16, 32, 48, 64, 80, 96, 112, 128, 144, ..., 240;

y: PROFIBUS address of the DP slave
y=1..123 (if FCT = WO, RO, RI, SD)
y=1..126 (if FCT = CS)

y = irrelevant (if FCT = MD, GC, CC)

FCT D KC | Function of the WO = Write outputs RO = Read outputs
FB IM308C (for details | Rl = Read inputs
see Table 10-5) MD = Read master diagnostics ~ SD = Read slave diagnos-
tics

GC = Global control (control command)

CC = Check global control (check control command)
CS = Change station number (change PROFIBUS address)
XX = Switch to indirect parameterization

GCGR |D KM | Control commands KM = xxxxxxxx yyyyyyyy; (relevant only if FCT = GC, CC)
(Global Contral), ) -
Group selection(for de Xxxxxxxx: Choice of control command
tails see Table 10-8) | yyyyyyyy: Choice of DP slaves as target group for control
commands
TYP D KY | Type of STEP 5 KY =x,y;
memory area x = 0: Data block type DB x = 1: Data block type DX
x = 2: Flag area M x = 3: Flag area S
y =10 to 255; DB or DX number (relevant only if x = 0 or
x=1)
STAD |D KF Startof STEP 5 memory KF = +x;
area GtartAddress) x: Number of the first data word (if TYP: x =0 or x = 1)
x: First flag byté (if TYP: x =2 or x = 3)
LENG |D KF Number of bytes to be | KF = +x;
transferrédiength) x: Number of bytes for transfer
if FCT = DW or CR: x = 1 to 240
if FCT = CS: x = 1to 244&or x = —1 ; joker length
if FCT =CS: x=410 244
ERR |A w Error word Err or) Data, flag or output worél

1 Do not change the default setting of the AIP parameter unless you selectédultiprocessor mode” in the master
parameters under COM PROFIBUS and changed the address of the DP window to a value other than F800.

2 Do not use scratch flags (MB 200 to MB 255.
The area to be transferred must be entirely within the permissible area or data block.

4 Forthe joker length, the FB IM308ansfers all permissible bytes. If the source @etiaarea is not long enough, the
FB IM308C does not transfer data and outputs an error message in the ERR parameter.

5 Thedata word is in the data block opened before the FB IM308C was dhtleid.data block does not exist, the pro
grammable controller goes to “STOP”. Only the range from MW 0 to MW 199 is allowed to be used for flags.

ET 200 Distributed 1/0 System
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10.3.1

Meaning of the
FCT parameter

Assignment of the
FCT parameter

FCT parameter: function of the FB IM308C

Usethe “FCT” parameter to define which function the FB IM308C will

execute. The primary functions are:

e WO: Write outputs of a DP slave (up to 244 bytes at once)

¢ RI: Read inputs of a DP slave (up to 2
e MD: Read master diagnostics

e SD: Read slave diagnostics

44 bytes at once)

Table 10-5 lists the settings of the FCT parameters and their significance.

The two columns on the right show

e which parameters you must set (other relevant parameters) and

¢ which defaults you can leave, because the parameters in question are ir

relevant.

Table 10-5 Meaning of the FCT parameter for IM 308-C as DP master
FCT = Meaning Description Other relevant Irrelevant
parameters parameters
WO Write Outputs | The FB IM308C transfers the number of bytes | IMST, TYP, STAD, | GCGR
specified in the LENG parameter from the S5 | LENG, DPAD
source area to the DP slave.
RI Readl nputs The FB IM308C transfers the number of bytes| IMST, TYP, STAD, |GCGR
specified in the LENG parameter from the DP | LENG, DPAD
slave (inputs) to the S5 target area.
MD ReadMaster | The FB IM308C transfers the master diagnosticMST, TYP, STAD, | GCGR
Diagnostics of the specified IM 308-C to the S5 target area] LENG, DPAD
SD ReadSlave The FB IM308C transfers the slave diagnostics tMST, TYP, STAD, | GCGR
Diagnostics the specified DP slave to the S5 target area. | LENG, DPAD
RO ReadOutputs | The FB IM308C transfers the number of bytes| IMST, TYP, STAD, | GCGR
specified in the LENG parameter from the DP | LENG, DPAD
slave (outputs) to the S5 target area.
GC Global Control | The FB IM308C triggers the control command | IMST, GCGR, TYP,
(Global Control) specified in the GCGR parameteDPAD STAD,
LENG,
CC Check Global | The FB IM308C checks whether the control contMST, GCGR, TYP,
Control mand specified in the GCGR parameter is still bBPAD STAD,
ing processed. LENG
While ERR = DG is output, the inputs affected
by the control command cannot be read and the
outputs cannot be set.

10-8
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Table 10-5 Meaning of the FCT parameter for IM 308-C as DP master, continued

FCT = Meaning Description Other relevant Irrelevant
parameters parameters
CS ChangeStation | The FB IM308C transfers a new PROFIBUS addMST, TYP, STAD, | GCGR
Number dressto the DP slave specified in the IMST paranhENG, DPAD

eter. The new PROFIBUS address is specified|in
the S5 source area.

XX Switch to indi- | The FB IM308C fetches the requisite parameter—
rect parameter- ization data from the data block opened in the

ization FB IM308C call.
i’i Warning
Outputson the DP slaves may be set inadvertently

If P-page addressing is selected, PROFIBUS addresess 120 to 123 are illegal.
With Q-page addressing, PROFIBUS addresses 108 to 123 are illegal. If

these PROFIBUS addresses do not exist on the bus, they cannot be addressed
through the FB IM308C.

S5 memory area This table shows how the S5 memory area is structured subsequent to
with WO, RO, RI FCT=WO, RO or RI:

Table 10-6 Structure of the S5 memory area after FCT = WO, RO or RI

DB/DX M/S Content
DL n Byte n Input/output byte 0
DR n Byte (n + 1) Input/output byte 1

DL (n+1) Byte (n + 2) Input/output byte 2
DR (n +1) Byte (n + 3) Input/output byte 3

DL (n + 121) |Byte (n+ 242) | Input/output byte 242
DR (n +121) |Byte (n + 243) | Input/output byte 243

ET 200 Distributed 1/0 System
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S5 memory area This table shows how the S5 memory area must be structured for FCT = CS
with CS (change PROFIBUS address):

Table 10-7 Structure of the S5 memory area for FCT = CS

DB/DX M/S Content
DL n Byte n New PROFIBUS address
DR n Byte (n+1) |free

DL (n+1) Byte (n +2) |free
DR (n +1) Byte (n +3) | 004: Permit PROFIBUS address charge
DL (n+2) Byte (n + 4) Userspecific data (byte 0)
DR (n + 2) Byte (n +5) Userspecific data (byte 1)

DL (n+121) |Byte (n + 242)| Userspecific data (byte 238)
DR (n +121) |Byte (n + 243) | Userspecific data (byte 239)

1 This parameter indicates whether the PROFIBUS address can be changed again at a
subsequentime. If you select Rk, the PROFIBUS address canibetchanged again
unless the DP slave is removed from the system in the interim.

ET 200 Distributed I/0 System
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10.3.2 GCGR parameter: sending control commands

Assignment of the
GCGR parameter

ET 200 Distributed 1/0 System

2806161-0002

The FB IM308C does not read the GCGR parameter unless a control com
mand is sent with FCT = GC or CColY define the group memberships of

the DP slaves with COM PROFIBUS.

If FREEZE and UNFREEZE are set simultaneously, only UNFREEZE is
executed. The same applies to simultaneous SYNC and UNSYNC.

Note

"00” is not permissible as the group selection byte.

Table 10-8 Assignment of the GCGR parameter

GCGR parameter

Global Control

- (control command) ——  Group selection =
NiGEEEENNEEEEEENn
| | |
Bit 15 Bit 8 Bit7 Bit 0
Bit Meaning of control command Bit
(Global Control) (group selection)
15 | Reserved 7 | 1: Group 8 selected.
14 | Reserved 6 | 1: Group 7 selected.
13 | 1: SYNC is executed. 5 | 1: Group 6 selected.
0: No meaning
12 | 1: UNSYNC is executed. 4 | 1: Group 5 selected.
0: No meaning
11 | 1: FREEZE is executed. 3 | 1: Group 4 selected.
0: No meaning
10 | 1: UNFREEZE is executed. 2 | 1: Group 3 selected.
0: No meaning
Reserved 1 |1: Group 2 selected.
Reserved 0 |1: Group 1 selected.

10-11
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When is the con-
trol command
valid?

10-12

Whenthe control command is issued with the FB IM308C, it takes approxi
mately one bus cycle (approxxTTR, taiget rotation time; calculated by
COM PROFIBUS in bus parameters) before the control command is-broad
cast to all DP slaves concerned.

You must use FCT = CC to check whether the control command sent in the
GCGR parameter has already been broadcast to all the DP slaves concerned.

While ERR = D@ persists, the inputsfatted by the control command ean
not be read or the outputs set.

Caution

If you process the inputs or outputfeated by a control command before
the command has been broadcast along the bus to the DP slaves, incorrect
values may be read or set.

Consequentlyalways check beforehand with FCT = CC to ascertain whether
the control command you sent has already been processed by the DP slaves.

ET 200 Distributed I/0 System
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10.3.3 ERR parameter: interpreting the response and errors of the
FB IM308C

ERR parameter If an error occurs while the FB IM308C is running, the ERR parameter con
tains information indicating the cause of the erifomo error occurs, the
group error bit in the ERR parameter is = 0.

Table 10-9 Assignment of the ERR parameter

Length byte Error byte
= (high byte) - (low byte) 1
Bit: 15 8 7 6 5 4 3 0

ERR parameter NEEEEEENnNNnnnEEn
y 1

Error number

Number of bytes trans- L
ferred when joker length Parameterization error

~1 parameterized Error in the IM 308-C

Group error

Bits Meaning

15 ... 8 | The length byte indicates the number of bytes transferred by the FB IM308C.
The length byte is always updated when the FB IM308C is called with LENG = —1 (joker length).
When the length byte is updated, the group error bit is not set.

7 ...0 | Error byte: Information about an error (see Table 10-10)
The following bits have a special meaning:

Bit 7: Group errof 1: Error

Bit 6: Error in the 1: Error

IM 308-C

Bits 4 and 5: Parametert 1: Parameterization error (at least onehaf parameters for the FB IM308C call
ization error is invalid)

Bits O to 3: Error num- | See Table 10-10

bers1to F

1 If the “No error occurred” query is displayed, it is sufficient to query bit 7 (group error).

FB IM308C and If the FB IM308C accesses a DP slave for which the-eepmrting mode is
QVvz “QVZ” and the slave in question is not accessible, “QVZ" is not reported:

instead, the corresponding error message is placed in the “ERR” parameter of

the FB IM308C.

Exception: If you switch the IM 308-C from SIP to OFF at this time, the
CPU reports “QVZ” for a short time.

ET 200 Distributed 1/0 System
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Error numbers in

the ERR parameter

Table10-10 shows the meanings of the ERR parameter

Table 10-10  Meanings of the error numbers in the ERR parameter
LOW byte Meaning Remedy
of ERR
Hex. | Dec.
Aly | 161 | lllegal CPUtype, FB IM308C not | Use the FB IM308C from the SS5ETxxST.S5D file which
executable in this CPU belongs to the CPU (see Table 10-1).
A2y | 162 | Number of the IM 308-C invalid The number of the IM 308-C must be one of the following
(IM ST parameter) values: 0, 16, 32, 48, 64, 80, 96, 112, 128, 144, 160, 176,
192, 208, 224 or 240.

A3y | 163 | PROFIBUS address of the DP slayerhe PROFIBUS address must be within the range 1 to 123.

invalid (IMST parameter)

A4y | 164 | LENG parameter invalid The LENG parameter must be eitHerl” (joker length) or in
the range 0 to 240 or 1 to 244 or 4 to 244, depending on the
function.

A5y | 165 | TYP parameter invalid The parameter value must be in the range 0 to 3.

A6y | 166 | GCGR parameter invalid The low byte of the GCGR parameter must be a value not
equal to 0.

A7y | 167 | TYP parameter invalid; the S markeBelect a different memory area, e.g. marker M.

memoryarea is valid only for thiol-
lowing CPUs:

e CPU 945

e CPU 928B

® CPU 946/947 and CPU 948

A8y | 168 | TYP parameter invalid; the extende&elect a different memory area, e.g. data block DB.

data block area is valid only for the
following CPUs:

e CPU 945

e CPU 928A, CPU 928B

® CPU 946/947 and CPU 948

A9y | 169 | TYP parameter invalid; specified | Create the specified source/target data block.

data block DB/DX does not exist.

AAy | 170 | TYP parameter invalid; specified | The specified source/target data block must exist in the @p-

data block DB/DX is too small. plication memory and must be long enough:
* LENG = -1:
Minimum length (words) = STAD + LENG/2 — 1
e |ENG=1:
Minimum length depends on the configuration of the|DP
slave;
STAD < Minimum length (words)< STAD + 122

10-14
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Table 10-10  Meanings of the error numbers in the ERR parameter, continued
LOW byte Meaning Remedy
of ERR
Hex. | Dec.
ABy | 171 | TYP parametemvalid: specified flag The data to be transferred must fit entirely into the following
memory area M/S too short. area:
* \alid area for flags:
0= MB = 199
* Valid area for S flags:
0 = SY = 1023 (CPU 928B)
0 = SY = 4095 (CPU 945, CPU 946/947, CPU 948
ACy | 172 | FCT parameter invalid; FB IM308C A valid function must be parameterized in KC format.
doesnot recognize specified functign
ADy | 173 | STAD parameter invalid The validity range of the STAD parameter is as follows:
* Valid range for flags:
0< STAD = 199
* \Valid range for S flags:
0 = STAD = 1023 (CPU 928B)
0 = STAD =< 4095 (CPU 945, CPU 946/947,
CPU 948)
AEy | 174 | A slave has failed or is not parame-Interpret the slave diagnostics data.
terized, no inputs/outputs have beén
parameterized, or
the FB IM308C has gone to STOP
AFy | 175 | LENG parameter too large. The | Reduce LENG or select LENG = -1 (joker length).
IM 308-C does not have the desired
number of data bytes for the speci
fied DP slave.
BOy | 176 | QVZ error; IM 308-C does not reagtCheckthe IM 308-C (for reasorfer QVZ, see section 12.2).
Bly | 177 | TYP parameter invalid; the specifie®delect DB/DX No.= 10.
DB/DX No. is invalid.
B2y | 178 | DPAD parameter invalid The following are the only permissible addresses for thig
parameter: F600, F800, FA0O, FC00, FEOO.
Cly |193 | Error message from IM 308-C: The Only one CS or two GC commands possible at any given
requesteccommand has already begtime.
executed; the IM 308-C is out of re-
sources.
C24 | 194 | Error message from IM 308-C: The A control command can be executed only with the IM 308-C
IM 308-C is in wrong mode. in the RUN or CLEAR mode.
C34 [ 195 | Error message from IM 308-C: No| A control command can be executed only if an appropriate
appropriate group configured. group has been configured with COM PROFIBUS.
Error in the GCGR parameter settinG@heck syntax and content of the control command.

ET 200 Distributed 1/0 System
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Table 10-10  Meaning of the error numbers in the ERR parameter, continued
Hex. | Dec. Meaning Remedy
C5y | 197 | Errormessage from IM 308-®RO | Before a PROFIBUS address can be changed, the corre-
FIBUS address is not configured. | spondingPROFIBUS address must be configured with COM
PROFIBUS.
C6y | 198 | Error message from IM 308-C: DP| The DP slave must be physically present and connected to
slave not responding to PROFIBUSthe PROFIBUS-DP bus.
addresghange. (PROFIBU&ddress
does not exist).
C7q | 199 | Error message from IM 308-C: DP| DP slave has responded with incorrect data; the CS command
slave not responding correctly to | has not been processed by the DP slave.
PROFIBUS address change. Repeat the function FCT = CS. If the error message persists,
check the DP slave.
C84 | 200 | Error message from IM 308-C: DP| DP slave has responded with incorrect data; the CS command
slave not responding correctly to | has not been processed by the DP slave.
PROFIBUS address change. Repeat the function FCT = CS. If the error message persists,
check the DP slave.
C9% | 201 |Error message from IM 308-C: DP| DP slave has responded with incorrect data; the CS command
slave not responding correctly to | has not been processed by the DP slave.
PROFIBUS address change. Repeat the function FCT = CS. If the error message persists,
check the DP slave.
CAy | 202 | Error message from IM 308-C: DP| DP slave unable to implement PROFIBUS address change;
slave not responding correctly to | corresponding SAP not available to DP slave.
PROFIBUS address change.
DCy | 220 | Control command still being pro- | The control command specified in the GCGR parameter is
cessed. still being processed. Do not process the input/outputs af-
fected by this command.
Repeat the FCT = CC.
DDy | 221 | The IM 308-C reports that diagnost If you require consistent diagnostics data, call the
tics message is not consistent. FB IM308C again.
If you do not require consistent diagnostics data, you can
read the inconsistent diagnostics data from the specified tar-
get area.
DEy | 222 | The IM 308-C is busy transferring | Repeat the function call.
data to the DP slaves. Requested
function could not be executed.
DFy | 223 | No feedback from IM 308-C. The IM 308-C failed to send a feedback message to the
FB IM308C after function implementation.
or
IM 308-C did not return a feedback message to the
FB IM308C within 5 ms. Increase the baud rate.

10-16
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10.4 Indirect parameterization

Indirect parameter -  With indirect parameterization (FCT = XX), the FB IM308C takes the-para
ization meterization data from a parameterization data block and not from the block
parameters.

You must open the parameter data block before calling the FB IM308C.

If the parameter data block is too short or if none exists, the programmable
controller goes to SIP. All subsequent errors are intercepted by the FB
IM308C and output in the parameter data block.

The parameter data block must be structured as follows: you can find a de
scription of the block parameters in section 10.3.

Table 10-11  Structure of the parameter data block for the FB IM308C

Data word Parameter Recommended data format
DW 0 Reserved KH
DW 1 DPAD KH
Dw 2 IMST KY
DW 3 FCT KC
DW 4 GCGR KM
DW 5 TYP KY
DW 6 STAD KF
DW 7 LENG KF
Dw 8 ERR KY
DW 9! - -

DW 10t - -
DW 111 - -
DW 12t - -

1. Datawords DW 9 to DW 12 are required for the DP/AS-I link (see Appendix D.1).
Evenif you do not address the DP/AS-I link with the FB IM308C, the paramatar
block must always include data words DW 0 to DW 12.

ET 200 Distributed 1/0 System
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S5-95U — addressing, accessing the dis-
tributed 1/0 and diagnostics with STEP 5

1

=

In this chapter This chapter contains information on:
Section Topic Page

11.1 | Address areas and options for addressing 11-2
11.2 | Accessing the distributed 1/0 11-3
11.3 Parameterizing the S5-95U (DP master) in DB 1 11-4
11.4 | Diagnostics in the STEP 5 application program of the S5-95U11-§
11.5 | Monomaster and multimaster modes with S5-95U as DP m a

IM 308-C as DP If you have an IM 308-C as DP massip chapter 1 and read chapter 9

master instead.

Goal After reading this chapteyou will be in possession of all the information

you need in order to write the STEP 5 application program.
ET 200 Distributed 1/0 System
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11.1 Address areas and options for addressing

Address areas

Addressing op-
tions

Defining addres-
sing

11-2

Table11-1 shows which address areas can be used in the S5-95U for distrib
uted 1/0, how access is implemented in the SBEPplication program and
how many inputs/outputs are available.

Table 11-1 Addressing with S5-95U as DP master

Addressarea Access by ... Max.
(absolute addess) inputs/outputs

63384 to 633Y PY 56 to PY 57 2-byte overview diagnostics
634Q, to 637y PY 64 to PY 127 | 64 bytes for inputs

570Q,4 to 573 PY 128 to PY 191 | 64 bytes for inputs

63CQy to 63Fky PY 64 to PY 127 | 64 bytes for outputs

578Q4 to 57BRy PY 128 to PY 191 | 64 bytes for outputs

Caution
Danger of double address assignments.

Input/output bytes 64 to 127 are used by the local I/0O (e.g. analog input/out
put modules, slots 0 to 7) as well as the distributed I/O (DP slaves).

If you use local I/O (e.g. analog input/output modules), you must reserve the
address areas with COM PROFIBUS in the host parametersgskxe8t4,
section 8.2.2).

If you use the S5-95U as DP masterear addressing is the only optioraly
must assign one and only one address to each input/output of a DP slave.

"Linear” is predefined as a master parameter in COM PROFIBUS. This
mode applies to all DP slaves assigned to the DP master

ET 200 Distributed I/0 System
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11.2 Accessing the distributed I/O

Access to ad-
dresses

Access operations

Onceyou have assigned the inputs and outputs of the distributed 1/O with
COM PROFIBUS, you can use the STEP 5 application program to access the
inputs and outputs of the distributed I/O:

* access addresses 127 via the process image

e access addresses 128 via load and transfer operations

The P-area is at your disposal for linear addressisgleTIL-2 shows the
operations you can use.

Table 11-2 Linear addressing with S5-95U as DP master
P area 1/0 address Address for direct access | Access operations
Inputs 56 to 57 63384 to 633y UE x.y/ UN E x.y
O Ex.y/ONEX.y
LEBx LEW x
64 to 127 63404 to 637y UE x.y/UN E x.y
O Ex.y/ONEX.y
LEBx LEW x
128 to 191 57004 to 573k L PY x L PW x
LIR TNB
Outputs 64 to 127 63CQ4 to 63FHy SAxy RAxy
=AXy
TABXx TAW x
128 to 191 57804 to 57BRy TPYXx TPW X
TIR TNB

Data consistency

Nesting depth

Thereare two consistent areas, 1/0 address 64 to 127 and 128 to 191. If these
areas overlap in a DP slave the result is data inconsistency: overlap must
therefore be avoided. The S5-95U recognizes data consistency for a DP
slave. If you specify module-granular consistency for a DP slave, the S5-95U
still treats the data consistently for the DP slave as such.

If you exceed the maximum nesting depth (8) for the S5-95U, the CPU goes
to STOP with STUEB. At the same time, the data transfer via the PROFI
BUS-DP master interface is terminated; the S5-95U is removed from-the to
ken ring.

Remedy: Modify the STEP 5 application program and then POWER
DOWN/POWER UP the system.
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11.3 Parameterizing the S5-95U (DP master) in DB 1

Parameters inDB 1  You must set the “LNPG” parameter (= general reset with programmer only)
in DB 1 for the S5-95U as DP master (release 3 and later versions).

0: KC ='DB1 OBA: Al 0; OBI: ;
12: KC= ;0OBC:CAP NCBP’

24: KC=N ;#SL1:SLN1SF’

36: KC=DB2 DWO EF DB3DWO ’
48: KC=" KBE MB100 KBS MBI’

60: KC=01 PGN1 #SDP:N You can find the meanings of these default
72 KC =T 128 PBUS N ; TFB: OB13’ parameters in the system manual

84: KC="100 ;#CLP: STW MW10’ S$5-90U/S5-95U Programmable Controllers
96: KC =2 CLK D85 DWO

108: KC =" SET 3 01.10.91 12:00:’

120: KC =00 OHS 000000:00:00

132: KC =" TIS 301.10. 12:00:00°

144: KC= STPYSAVY CFO00 ~

156: KC =";# DPM: LNPG n; END’

Parameter for S5-95U as DP master

Figure 11-1 DB 1 with default parameters

Meaning of You can use the “LNPG” parameter (= general reset with programmer only)

“LNPG” to specify whether or not the S5-95U — and thus also the master system trans
ferred with COM PROFIBUS - is completely reset if the power supply fails
and is subsequently restored, but there is no battery

Note: The general reset does ndéetfthe STEP 5 application program on
the EEPROM.

Table 11-3 Meaning of the “LNPG” parameter in DB 1 of the S5-95U

Param- | Argu- Meaning
eter ment
LNPG n = No; if the power supply fails and is subsequently

restored, but there is no battettye S5-95U is com
pletely reset.

(default)

y = Yes; if the power supply fails and is subsequently
restored, but there is no battery, the S5-95hbts

completely reset, i.e. a general reset of the S5-95U |s
only possible in conjunction with the programmniBne
parameters entered in the master system remain stored.

DB 1 must be copied to the EEPROM with the COP)Y
key before the “LNPG” parameter takefeef.

ET 200 Distributed I/0 System
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Procedure A default DB 1 is integrated in the operating system of the S5-95U. To edit
this DB 1, proceed as follows:

1. Load the default DB 1 onto your programmer (transfer function, source:
programmable controller, destination: FD (programmer)).

2. Search for the “LNPG” parameter and overwrite the “n” with a “y” if-nec
essary.

When you edit DB 1, it is essential to follow the rules for parameterizing
this data block as described in the system ma@bl0U/S5-95U Fr-
grammable Convilers, section 9.4.

3. Transfer the new DB 1 to the S5-95U. In doing so, you overwrite the de
fault DB 1.

Note

Copy the DB 1 to the EEPROM with the COPY k&liis ensures that the
“LNPG” parameter takes fefct.

4. Initiate a SOP-RUN transition. The S5-95U then accepts the new param
eters.
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11.4 Diagnostics in the STEP 5 application program of the S5-95U

Overview Diagnosticameans identifying and pinpointing error@urequire the inte
grated function block FB 230 of the S5-95U to read the diagnostics data.

Section Topic Page
11.4.1 | Requesting overview diagnostics 11-7
11.4.2 | Requesting slave diagnostics 11-8
11.4.3 | Standard function block FB 230 11-10
Structure of diag- Diagnosticsconsists of overview diagnostics and slave diagnostics.
nostics
Qvervneyv ... indicates which DP slaves reports diagnostics (EW 56)
diagnostics
STN / baud rate curre_nt station number (EB 62) and baud rate (EB 63), see
section 8.5.2
/ Slave diagnostics
Station\_,.  provides an overview of the diagnostics of a
status DP slave
Master stat. NO'V ... iIndicates which DP master parameterized
the DP slave
Manufacturer 1D ... indicates the type of DP slave

Slave-specific diagnostics\

The scope of the slave-spe-
cific diagnostics depends on

Slave diagnostics (via FB 230)

type of slave Dev._- ... provides general information on
spec. diag. the DP slave
ID- ... indicates which module in a
specific diag. ; DP slave reports an error

Channel diagnostics T; ... indicates which chan-
nel in the DP slave re-
ports an error

Figure 11-2 Structure of diagnostics

ET 200 Distributed I/0 System
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1141

Overview diagnos-

tics

Structure of over -

Requesting overview diagnostics

view diagnostics

In diagnostics word EW 56, each bit is assigned to a DP slave. A “1” means
that the DP slave in question has reported diagnostics or that the DP slave

cannot be addressed by the DP master

The table below shows the structure of overview diagnostics:

Table 11-4 Overview diagnostics
Diagnos-| Input Bits correspond to the DP slaves with lowest to highest PROFIBUS ad+ Format of

tics byte dresses: data re-

(lowest PROFIBUS address: E 56.0 ceived
highest PROFIBUS address with 16 DP slaves: E 57.7)
7 6 5 4 3 2 1

Over- 56 7 6 5 4 3 2 1 KM
view
diag- 57 15 14 13 12 11 10 9 8 KM
nostics

Interpreting over -

view diagnostics

Example

AWL

Querythe EW 56 in the STEP application program and call the FB 230.

When you call the FB 230, the bits in EW 56 are reset.

In order to avoid resetting the bits in EW 56, you can start an additional FB

in each cycle which updates the slave diagnostics data, even if EW 56 is reset

by the FB 230 (see section D.2).

The STEP 5 application program below shows how overview diagnostics can

be interpreted.

Explanation

L KM
L EW
CI=F
: BEB
. SPB

What to do next

custom application program

00000000 00000000
56 load diagnostics word EW 56
no station with errors?

FB230 if errors, then request station diag-
nostics with FB 230

Onthe basis of the overview diagnostics, you can see what kind of diagnos
tics message you have to deal witbuXshould now analyze the slave diag

nostics.
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11.4.2 Requesting slave diagnostics

Definition Slavediagnostics comprises a maximum of 34 bytes and is structured as fol
lows:

Number of the slave station that has submitted diagnostics data (1 byte)
Number of diagnostics bytes (1 byte)

Station status 1 to 3 (length: 3 bytes)

Station status 1 to 3 reflects the status of a DP slave.
MasterPROFIBUS address (length: 1 byte)

The diagnostics byte for the master PROFIBUS address contains the
PROFIBUS address of the DP master which parameterized the DP slave.

Manufacturer ID (length: 2 bytes)

The manufacturer ID contains a code with describes the type of the DP
slave.

Device-specific diagnostics (length depends on the type of DP slave)

The device-specific diagnostics provides general information on the DP
slave.

ID-specific diagnostics (length depends on the type of DP slave)

The ID-specific diagnostics indicates which module in which slot is
faulty.

Channel diagnostics (length depends on the type of DP slave)

Channel diagnostics indicates which channel of a DP slave has an error
message.

Requesting slave To request slave diagnostics, you must call the FB 230 in the STEP 5 applica
diagnostics tion program.

Result: The FB 230 places the slave diagnostics data in a data block that you
created beforehand in the STERpplication program.

11-8
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Structure of slave
diagnostics

Slavediagnostics is structured as follows:

Table 11-5 Structure of slave diagnostics (S5-95U)
DW Meaning, DL Meaning, DR
0 Number of the slave station, which ~ Number of diagnostics bytes

submitted diagnostics data

Station status and
master PROFIBUS
address

ET 200 Distributed 1/0 System
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1 Station status 1 Station status 2
2 Station status 3 Master PROFIBUS address
3 Manufacturer 1D

4 to 16 | Other slave-specific diagnostics

(device-specific, ID-specific or channel diagnostics,
always depending on the DP slave, see sections 9.4.1 and 9.4.2)

The structure of the bytes for station statuses 1 to 3 and the master
PROFIBUS address is based on EN 50 160yive 2, PROFIBUS and is
independent of the DP master used.

The meanings of the bits are explained in section @4le¥ 9-8, 9-9 and

9-10.

11-9




S5-95U — addressing, accessing the distributed I/0O and diagnostics with STEP 5

11.4.3 Standard function block FB 230

Function of the

FB 230

Calling the FB 230

Creating the DB

11-10

You must call the FB 230 in the STEP 5 application program in order to re
guest slave diagnostics.

Calling the FB 230 resets EW 56 (overview diagnostics). In order to avoid
resetting the bits in EW 56, you can start an additional FB in each cycle
which updates the slave diagnostics data, even if EW 56 is reset by the
FB 230 (see section D.2).

In the simplest case, the FB 230 is called in cyclic program processing.

If you call the FB 230 in the process alarm or the time alarm processing, you
must implement measures in the STEP 5 application program to ensure that
the FB 230 does not interrupt itselbwdo this by disabling the alarms-be

fore each FB 230 call and enabling the alarms again once the FB 230 has
been called.

Before you call the FB 230 in the STEP 5 application program, you must
create the data block for the diagnostics data: note that this data block must
be at least 17 data words in length.

See sections114.2 and 9.4 for details of the structure of slave diagnostics.
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Block parameters Thetable below shows the meanings of the block parameters which you must
send to the FB 230 in the STEP 5 application program.cén call the
FB 230 with direct or indirect parameterization.

Table 11-6 Meanings of the block parameters of the FB 230

Name | Mode Type Designation Valid assignment
S_ NR |D KY PROFIBUS address| KY =x, y
of the DP slave from y — o Direct parameterization
which you request |y = 0t015: STN acc. to Table 11-4
diagnostics data |y > 15 Lowest station that has reported diagnosis
or
x<>0: Indirect parameterization
y: Irrelevant if parameterization is indirect
DB _NR | D KY Target data block for KY = x, y
s_torlng the diagnos- If parameterization is direct:
tics data
X =2to 255 DB No.
y =0to 255 DW No.

Diagnostics data is written to the data block starting at the
DW you specify.

If parameterization is indirect:
X =2to0 255 DB No.
y =0to 255 DW No.

The PROFIBUS address and the DB No. of the target data
block for the diagnostics data are written, starting at the DW
you specify The high byte of the PROFIBUS address param
eter must have the value “0".

—

ET 200 Distributed 1/0 System
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Example of an

This STEP 5 application program is an example illustrating how you ean re

FB 230 call guest slave diagnostics with the FB 230 for the following DP slaves: STN 5,
STN 20, STN 10, STN 123.
STL Explanation
:U E 56.0 If station with lowest number (here STN 5) is errored,
: SPB FB230 then call the FB 230
Name . S_DIAG
S _NR : KY0,0 Direct parameterization, station with lowest
PROFIBUS address (here STN 5) on the PROFIBUS-DP
DBNR KY230,0 Slave diagnostics data (18 DW) is written to DB 230 starting
at DW 0
;U E 56.2 If station with 3rd lowest PROFIBUS address (here STN 110) is
errored,
: SPB FB230 then call the FB 230
Name . S_DIAG
S NR KY1ly 1 = indirect parameterization, y = irrelevant
DBNR KY11,10 Parameters stored in DB 11 starting at DW 10
Contents of DB 11
DW 10 =0002 p-->02 = 3rd lowest station
must be 00 ¢!
DW 11 =0COA y{-->0C {=12—>DB12
0Ay=10—>DW 10
--> slave diagnostics data of station 110
(= 3rd lowest station) stored in DB 12 starting at DW 10

Technical data

11-12

Thetechnical data of the FB 230 is listed in the table below:

Table 11-7 Technical data of the FB 230

Technical data FB 230
Library number P71200-S 1230-A1
Length of call 4 data words
Block length 17 data words
Nesting depth 1
Runtime in ms <6.5ms

ET 200 Distributed I/0 System
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11.5 Monomaster and multimaster modes with S5-95U as DP master

Monomaster mode Monomastemode means that there is one DP master on the bus. No other
DP master is operating elsewhere on the bus.

DP master

1

S5-95U

Master system 1

Slave No. 10 Slave No. 11

Figure 11-3 S5-95U — monomaster mode

Multimaster mode Multimastermode means that there are at least two masters on the bus, for
example an S5-95U and an IM 308-C, or two S5-95Us.

DP master 1 DP master 2
Master system 1 \ Master system 2
/4
S5-95U S5-95U

____E, | | r\i—, Hé, | &__

Slave No. 10 Slave No. 11 Slave No. 12 Slave No. 13

Figure 11-4 S5-95U — multimaster mode

Rules COM PROFIBUS supports you in multimaster mode:

ET 200 Distributed 1/0 System
2806161-0002

Enter the entire bus configuration before you start exporting the data to an
S5-95U (see section 8.5.2).

You must leave a free PROFIBUS address between the PROFIBUS ad
dress of one master and that of the next mabheés address is only-al
lowed to be used by a slave.

If you change the bus parameters in one program file, you must always
re-transfer all bus parameters to each DP master

If you operate the S5-95U with DP master interface on the bus with sev
eral masters (multimaster mode), you are not allowed to connect the
S5-95U to the PROFIBUS-DP bus until all the bus parameters (e.g. the
baud rate) match the existing bus. The functionality of the PROFIBUS
interface may otherwise be restricted (reduced performance or failure of
the bus system).

11-13
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This chapter contains all you need to know about startup, shutdown and fail

IM 308-C — starting ET 200

In this chapter
ure of the ET200 distributed I/O system when the IM 308-C master-inter
faces are in use.
Section Topic Page
12.1 | Starting and operating ET 200
12.2 Response of the ET 200 distributed I/O system
12.3 | Shutting down ET 200 and reaction to power failure 12-1

S5-95U as DP mas-  If you use an S5-95U as DP masskip chapter 12 and proceed to

ter chapter 13.
Goal After reading this chapteyou will have all the information you need to start
up the ET200 distributed I/O system with IM 308-C master interfaces as DP

masters.

ET 200 Distributed 1/0 System
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12.1  Starting and operating the ET 200

Preconditions

Normal IM 308-C
start

Starting the ET 200
(switching on)

12-2

We assume:

¢ that you have already inserted the memory card(s) in the corresponding
IM 308-C master interface(s) (see section 3.4)

It is an essential precondition of starting up the CPU that a memory card
with a parameterized master system be inserted. If there is no memory
card with a parameterized master system, the CPU will not boot.

¢ that you have exported the data for each master system to the master (see
section 8.5)

¢ that you have checked the configuration of the distributed 1/0 system.

Note

If the status of the IM 308-C is CLEAR, outputs are set to “0” but the inputs
are still read.

If the CPU issues BASP (command output lock) while the status of the
IM 308-C is CLEAR, the inputs are updated continuously but data eonsis
tency is not ensured for the inputs.

If there is not yet a master system on the memory card of the IM 308-C and
you want to export the master system online via the PROFIBUS using COM
PROFIBUS, the following default parameters are set on the IM 308-C:

e PROFIBUS address: 1
e Baud rate: 19.2 kbaud

The “RN” and “IF” LEDs light up, i.e. the IM 308-C has started up with an
empty memory card and is now waiting for you to export a master system
with COM PROFIBUS (see section 8.5.1).

When you are ready to start the ET 200 distributed 1/0O system:

1. Test the wiring to the sensors and actuators of the individual DP slaves
using the “Status of inputs/outputs” service function of COM PROFIBUS.

Result: After testing the DP slaves, you are sure that each DP slave is
fully operational.

2. Connect all DP slaves and DP masters with the PROFIBUS bus cable.
3. Switch on the power supply units of the DP slaves.
4. Set the SDP/RUN switches of the DP slaves (if fitted) to RUN.

ET 200 Distributed I/0 System
2806161-0002
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ET 200 Distributed 1/0 System
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5. Setthe mode selector switches of the IM 308-C from OFF or ST to RN.
6. Switch on the power supply of the hosts.

Result: The IM 308-C powers up (BF (Bus Fault) LED flashes) and loads
the slave parameters entered in COM PROFIBUS to the DP slaves.

After loading the slaves, the IM 308-C compares the configuration para
meterized with COM PROFIBUS with the actual configuration.

The “BF” LED on each of the DP slaves connected to the bus must go
out. When data is exchanged between all the parameterized DP slaves and
the IM 308-C, the “BF” LED on the IM 308-C goes out as well.

7. Use COM PROFIBUS or the FB IM308C to check the diagnostics mes
sages (FCE MD). These messages will tell you whether or not data ex
change with the CP slaves is functioning correctly

8. Restart the CPU.

9. Via COM PROFIBUS or the AS ilinterface of the programmable eon

troller, you can display the statuses of the inputs/outputs of the DP slaves.

Warning

If you use the SATUS/CONTROL function to address consistent data areas
via the AS 51 interface, communication on the PROFIBUS may be-inter
rupted (outputs of DP slaves without response monitoring may be frozen).

Remedy: Switch the power supply of the IM 308-C off and then on again.

To avoid this dificulty, do not use the $IMMTUS/CONTROL function to ad
dress consistent data areas.
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12.2  Response of the ET 200 distributed 1/0 system

Overview Thereactions of the distributed 1/0 system to certain events are described in
this section:
Section Topic Page
12.2.1 | Reaction when power supply is switched on 12-5

12.2.2 | Reaction when the IM 308-C is switched to OFF, ST or RN | 12-7

12.2.3 | Reaction when the CPU is switched to STOP or RUN 12-9

12.2.4 | Reactionwhen bus communication is interrupted or the DP sl|ag2-10
fails

12.2.5 | Reaction when bus interruption is rectified or the DP slave is 12-14
again addressable

ET 200 Distributed I/0 System
12-4 2806161-0002
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12.2.1 Reaction when power supply is switched on

Switching on the
power supply

Table 12-1

Thetable below shows you how the ET 200 distributed 1/O system responds

when you switch on the power supply to the host.

Reaction when power supply is switched on

PS | CPU IM

308-C

Preconditions

Reactions when power supply is switched on

CPU

IM 308-C

Error-
reporting
mode

CPU

DP slave

Diagnostics

STOP/
RUN

OFF

CPU power-up is released.

You cannot access the inputs/outputs of the di
tributed I/O system.

Outputs re-
Jain their sta
tus.

STOP/
RUN

ST

Qvzt

CPU power-up is released.

You cannot access the inputs/outputs of the di
tributed I/O system.

Outputs re-
Jaintheir sta
tus.

PEU

CPU power-up is released.

Inputs are set to “0”, outputs cannot be access
for write.

PEU remains set until all DP slaves with error-
porting mode = PEU are addressable.

ed

re-

None

CPU power-up is released.

You cannot access the inputs/outputs of the di
tributed 1/O system.

Only the
master diag-
nostics can
be rear!

STOP/
RUN

RN

Qvzt

CPU does not run up until all DP slaves are ag
dressable or until power-up delay has expired

After power-up, all DP slave inputs are set to ]
current values.

PEU

CPU does not run up until all DP slaves are ag
dressable or until power-up delay has expired

PEU remains set until all DP slaves with error
porting mode = PEU are addressable.

After power-up, all DP slave inputs are set to t
current values.

None

CPU powers up.

The inputs of the DP slaves are set to the curr
values.

I-CPU in
STOP: Out-
Hauts are set
to “0".
CPUin
RUN: Out-
puts are up-
lBated once
the CPU hag
heowered up.

]

ent

Master and
slave diag-
nostics can
be read.

1. At least one DP slave must be configured for this error-reporting mode.

ET 200 Distributed 1/0 System
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CPU and IM 308-C Fig. 12-1 illustrates CPU and IM 308-C power-up when the power supply is
power-up switched on. The CPU and IM 308-C switches are already set to RUN/RN
and the erroereporting mode is “QVZ” (acknowledgment delay).

< IM 308-C and CPU power u;D

:

Switch on power supply for CPU and IM 308-C

:

CPU outputs BASP

:

IM 308-C runs up, enters the parameterized DP
slaves in the overview diagnostics and prevents
the CPU from powering up (CPKLA and PEU)

:

Station connecting cycle: IM 308-C connects the
DP slaves to the bus

IM 308-C removes addressable DP slaves from
overview diagnostics and enters them in data-
transfer list

4

Yes Have all DP slaves

acknowledged?

No
Power-up delay ex-

pired?

Yes

IM 308-C releases CPU power-up
(CPKLA and PEU cleared)

:

CPU powers up and clears BASP

Data can be exchanged between CPU
and distributed 1/0

Figure 12-1 IM 308-C and CPU power-up

ET 200 Distributed I/0 System
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12.2.2 Reaction when IM 308-C is switched to OFF, ST or RN

Operating modes
of the IM 308-C

Table12-2 illustrates the meanings of the various operating modes of the
IM 308-C. Table 12-3 references these operating modes.

Note

When the IM 308-C changes its operating mode, there is a possibility that
consistency may be lost in data transferred while the change is in progress.

Table 12-2 Operating modes of the IM 308-C
Operating LEDs of the Meaning for the Meaning for the
mode IM 308-C DP slaves token ring
RN OF

RUN1 on off ThelM 308-C reads alinputs and setsThe IM 308-C can receive the toker
the outputs (normal operation). from another DP master and pass ¢

CLEAR? flashing off The IM 308-Creads all inputs, but setsthe token.
all outputs to “0”.

STOP off flashing | The IM 308-C does not exchange data
with the DP slaves.

OFF off on The IM 308-C does not exchange datehe IM 308-C cannot receive the tq
with the DP slaves. ken or pass it on.

The mode selector switch position RN is not identical with the RUN mode.

2. You can access the CLEAR mode when the mode selector switch on the IM 308-C is in the RN position and the CPU

isin STOP.

ET 200 Distributed 1/0 System
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Reaction of the

Table12-3 indicates the reaction when the mode selector switch of the active

IM 308-C DP master on the bus is set to OBF or RN.
Precondition: It is assumed that all DP slaves connected to the bus-are ad
dressable. If this is not the case, you must also make provision for the reac
tions occurring when bus communication is interrupted or when a DP slave
fails (see section 12.2.4).
Note
If you have selected “PEU"” as the error-reporting mode and the IM 308-C is
OFF, “QVZ” (acknowledgment delay) is reported instead of “PEU” (pewer
fail on expansion unit).
Table 12-3 Reaction when IM 308-C is switched to OFF, ST or RN
PS [CPU IM
308-C
Preconditions Reactions
CPU |IM308-C| Error- CPU IM 308-C1 DP slaves
reporting
mode
STOP/ | St— Off - No access to the inputs/outputs of the dis- OFF Status of outputs
RUN tributed I/O system. is sustained.
STOP/ | Off — St QVvz2 No access to the inputs/outputs of the dis- STOP | Status of outputg
RUN tributed I/O system. is sustained.
PEW/None | Inputsare set to “0”, outputs cannot be set.
STOP/ | RN — ST QVvz2 No access to the inputs/outputs of the dis- STOP Outputsare set tg
RUN tributed I/O system. “0”.
PEW/ Inputsare set to “0”, outputs cannot be get.
None
STOP | ST—RN - Inputs of the DP slave set to current val- CLEAR | Outputsare set to
ues. “0".
RUN ST— RN - Inputs of the DP slave set to current val- RUN Outputsare set tg
ues. current values.

1 The modes of the IM 308-C are as defined in Table 12-2.
2 At least one DP slave must be configured for this error-reporting mode.

12-8
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12.2.3 Reaction when CPU is switched to STOP or RUN

CPU reaction

CPU is set to SOP or RUN while the bus is in operation.

Thetable below shows the reactions when the mode selector switch of the

Precondition: It is assumed that all DP slaves connected to the bus-are ad

dressable. If this is not the case, you must also make provision for the reac
tions occurring when bus communication is interrupted or when a DP slave
fails (see section 12.2.4).

Note

If you switch the CPU to SJP or the CPU goes to OP, the data trans
ferred while the SOP is in progress is no longer consistent.

Table 12-4 Reaction when CPU is switched to STOP or RUN
PS | CPU IM
308-C
Preconditions Reactions
CPU IM 308-C | Error- CPU IM 308-C1| DP slaves
reporting
mode
RUN — STOP OFF - If you switch the CPU to STOP or the OFF Status of out-
STOP— RUN CPU goes to STQP, the data transferred puts is sus-
while the STOP is in progress is no tained.
longer consistent.
RUN — STOP ST Qvz? If you switch the CPU to STOP or the STOP Status of out-
STOP— RUN CPU goes to STOP; the data transferred puts’is sus-
while the SIRQRHS i PrOYeSSHS KO tained.
longer consistent.
PEW Inputsare set to “0”, outputs cannot be set.
None
RUN — STOP RN - Inputs of the DP slave set to current val-CLEAR | Outputs are
ues set to “0".
STOP— RUN RN - Inputs of the DP slave set to current val- RUN Outputs are
ues. set to current
values.

1 The modes of the IM 308-C are as defined in Table 12-2.
2 At least one DP slave must be configured for this error-reporting mode.

ET 200 Distributed 1/0 System
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12.2.4 Reaction to interruption of bus communication or failure of the
DP slave

Overview Thereaction to an interruption in bus communication or the failure of one or
more DP slaves depends on the error mode you selected with COM+PROFI
BUS. The various possibilities are shown in the table helow

Note

If bus communication with a DP slave is interrupted, the DP slave fails or
for example, the bus connector of the IM 308-C is pulled, there is a possibil
ity of the most recently received data losing its consistency

The same applies when bus communication is reestablished or the DP slave
is again addressable.

Remedy: If you require consistent data, you must re-address the data.

ET 200 Distributed I/0 System
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QVZ (acknowledg- QVZ (acknowledgment delay) occurs when an addressable memory area on

ment delay) the IM 308-C fails to return the READY signal (acknowledgment) within a
certain time after being addressed by the CPU.
Table 12-5 Reaction to interruption of bus communication or failure of a DP slave (with QVZ)
o T
=
. N J
Failed %
DP slave Remaining DP slaves
Failed DP Reaction Reaction of failed DP slave(s): Reaction of remaining DP slaves:
Reslizes(s}r;woni- of CPU: The inputs in the CPU are set to “0”. | The inputs in the CPU are updated as
ptoring The outputs of the DP slaves are ... | before. The outputs on the DP slaves
are ...
No RUN?Z frozen. updated as before
Yes RUNZ set to “0” when response time expires| updated as before.
No STOP frozen. set to “0”".
Exception: If the CPU belongs to the
S5-115 7UB.. series, the outputs in the
processmage up to byt&9 are set to “0’
and frozen as of byte 80.
Yes STOP set to “0” when response time expires| set to “0”.

1 QVz (acknowledgment delay) is triggered by default for the CPU. The reaction of the CPU to QVZ depends, for

example on whether OBs 23 and 24 have been programmed and on the setting selected in the DXO for the S5-135U
CPUs.

2 The “QVZ” LED lights up.

ET 200 Distributed 1/0 System
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PEU (powerfail in
expansion unit)

Thel/O system reacts by issuing the PEU signal (powerfail in expansion

unit),

e if a power failure occurs in an expansion unit

e if a DP slave fails and PEU was selected as the-sgpmrting mode in

COM PROFIBUS.

Table 12-6 Reaction to interruption of bus communication or failure of a DP slave (with PEU)
S [
e T B
. \ )
Failed \
DP slave Remaining DP slaves
Failed DP Reaction of CPU Reaction of failed DP Reaction of the remain-
slave(s): slave(s): ing DP slaves:
Response moni- The inputs in the CPU The inputs in the CPU
toring are set to “0”. The out- are updated as before.
puts of the DP slaves are| The outputs on the DP
slaves are ...
No S5-115U
* No OB 35 programmed: CPU | frozen. set to “0".
goes to and remains in STOP.
®* OB 35 programmed (applicable frozen. frozen.
to 945 CPUs only): CPU re-
mains in RUN and performs
OB 35 while PEU is pending.
S5-135U,.S5-155UCPU goes to | frozen. setto “0".
STOP!
Yes S5-115U:
* No OB 35 programmed: CPU | set to “0” when response | set to “0".
goes and remains in STOP. monitoring time expires.
® OB 35 programmed (applicable set to “0” when response | frozen.
to 945 CPUs only): CPU re- | monitoring time expires.
mains in RUN and performs
OB 35 while PEU is pending.
S5-135U,.S5-155UCPU goes to | set.to “0” when response | set.to “0".
STOP! monitoring time expires.

1 Once PEU is cleared, the CPU powers up again via OB 22 (automatic restart).

12-12
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Error-reporting
mode “none”

/N

If you selected “none” as the err@porting mode in COM PROFIBUS,
ET 200 responds as follows:

Caution

If you selected “none” as the ern@porting mode, you can only detect an
error in the distributed I/O in the application program by means of diagnos
tics analysis with the IM308C.

Consequentlywe strongly recommend that “none” be selected as the error
reporting mode only for initial operation.

Table 12-7 Reactioto interruption of bus communication or failure of a DP slave (egporting mode “none”)

el i)
- & &=

\ )
Failed v
DP slave Remaining DP slaves
Failed DP Reaction of CPU | Reaction of failed DP slave(s): | Reaction of remaining DP slaves
S S(li\;z(fr)lgﬁii;r- Inputs in the CPU are set to “0”, | The inputs in the CPU are up-
P in outputs on the DP slave are ... | dated as before. The outputs on
9 the DP slaves are ...
No CPU remains in frozen. updated as before.
RUN
Yes CPU remains in set to “0” when response monitor-updated as before.

RUN ing time expires.

ET 200 Distributed 1/0 System
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12.2.5 Reaction when bus interruption is rectified or DP slave is again
addressable

Reaction Thetable below shows the reactions when bus communication is reestab
lished or a failed DP slave is again addressable. The reactions depend on the
errorreporting mode selected.

Note

If bus communication with a DP slave is interrupted, the DP slave fails or

for example, the bus connector of the IM 308-C is pulled, there is a possibil
ity of the most recently received data losing its consistency

The same applies when bus communication is reestablished or the DP slave
is again addressable.

Remedy: If you require consistent data, you must re-address the data.

Table 12-8 Reaction when bus interruption is rectified or DP slave is again addressable

P2 T
= =] =
Failed N4
DP slave Remaining DP slave
Failed Reaction of failed DP slave(s): Reaction of remaining
DP slave(s): DP slaves:
Response| Error- The inputs in the CPU are set to “0”. The outputs of the | The inputs in the CPU
moni- | reporting | DP slaves are ... are updated as before.
toring mode o o The outputs on'the DP
Response monitoring | Responsemonitoring time not yet
i . - slaves are ...
time expired: expired:
No QvzYy ... set to the last value prior to the interruption and then up-.. updated as before.
None dated.
No PEU ... set to the last value prior to the interruption and then up-.. updated as again.
dated.
Yes QvzYy ... updated as again. | ... setto the last value prior to the ... updated as before.
None interruption and then updated.

Yes PEUL ... updated as again. | ... set to the last value prior to the ... updated as again.

interruption and then updated.

1. At least one DP slave must be configured for this error-reporting mode.

12-14
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12.3 Switching off ET 200 and reaction to power failure

Switching off the The procedure for shutting down the ET 200 distributed I/O system is always
ET 200 as follows:

1. Setthe SODP/RUN switch of the CPU to &IP.

Set the mode selector switch of the IM 308-C from RN to ST or. OFF
Switch of the power supply of the host.

Switch of the power supply to the DP slaves and

Set the SDP/RUN switch on each DP slave (if fitted) toGH.

o M W DN

i’i Warning
If response monitoring for DP slaves is deactivated and only the power sup
ply for the host is switched off, outputs may be inadvertently set.

In this case, set the IM 308-C to ST before switchirighaf power supply of
the host, or always proceed in accordance with the shutdown sequence out

lined above.
What do | do if the If you selected “QVZ = ¥s” as the errereporting mode in COM PROFI
power supply BUS, the CPU may refuse to restart when power is reapplied after a total
fails? power failure. The reasons are as follows:

¢ If the power supply to the slaves fails just before that of the DP master
the CPU with QVZ goes to SIP.

e When mains power is reapplied, the CPU remains @FS®dn account of
Qvz.

Remedy: Your options are as follows:

* Restart the CPU
or

e program the appropriate OBs for QVZ, e.g. OB 23/24
or

e select “PEU” as the errgeporting mode instead of “QvVZ”
or

e buffer the power supplies to the DP slaves in such a way that the CPU
always goes down before the DP slaves if a total power failure occurs.

ET 200 Distributed 1/0 System
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In this chapter

13

This chapter contains all you need to know about startup, shutdown and fail
ure of the ET200 distributed 1/0O system when the S5-95U programmable

controllers are in use as DP masters.

Section Topic Page
13.1 | Starting and operating ET 200
13.2 | S5-95U power-up on the bus
13.3 | Response of the ET 200 distributed 1/0O system
13.4 | Shutting down ET 200
13.5 | Reaction of the S5-95U to failure 13-13

If you use the IM 308-C as DP mastkip chapter 13 and read chapter 12

IM 308-C as DP
master instead.
Goal After reading this chapteyou will have all the information you need to start
up the ET200 distributed 1/0O system with S5-95U as DP masters.
ET 200 Distributed 1/0 System
13-1
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13.1 Starting and operating the ET 200

Preconditions

Starting the ET 200
(switching on)

13-2

We assume:

that you have installed a backup battery in each S5-95U with DP master
interface or parameterized “LNPG y” in DB 1 (see sectibi3)1

that you have inserted the 32 K EEPROM(s) in the S5-95Us with DP mas
ter interface (see section 4.5).

that you have used COM PROFIBUS to transfer the data of each master
system to the appropriate DP master (see section 8.5.2).

that you have checked the configuration of the distributed I/O system.

When you are ready to start the ET 200 distributed 1/0O system:

1.

N o g s~ D

Test the wiring to the sensors and actuators of the individual DP slaves
using COM PROFIBUS and the “Status” service function.

Result: After testing the DP slaves, you are sure that each DP slave is
fully operational.

Connect all DP slaves and DP masters with the PROFIBUS bus cable.
Switch on the power supply units of the DP slaves.

Set the SDP/RUN switches of the DP slaves (if fitted) to RUN.

Switch on the power supply of the S5-95U with DP master interface.
Set the ON/OFF switch on the S5-95U to “I”.

Switch the S5-95U programmable controllers with DP master interface
from STOP to RUN.

Result: The S5-95Us power up. On the S5-95Us and the connected DP
slaves the “BF” LEDs go out. Data exchange is possible between all para
meterized DP slaves and the S5-95U.

Fig. 13-1 is a flowchart illustrating the powap sequence of the S5-95U
on the bus.

Use the FB 230 or COM PROFIBUS to check the diagnostics messages.
These messages will tell you whether or not data exchange with the DP
slaves is functioning correctly

Via the programmer interface of the S5-95U, you can execute the status/
control function for all DP slaves the addresses of which are contained in
the process image, or you can display the statuses of the inputs/outputs of
the DP slaves with COM PROFIBUS.

ET 200 Distributed I/0 System
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13.2 Power-up of the S5-95U on the bus

Preconditions for We assume:

power-up ¢ that you have started the S5-95U without using the DP master interface

(see system manu8b-90U/S5-95U Figrammable Contiller, Chap
ter 4).

e that you have correctly wired the DP slaves.

e that you have connected all DP slaves and DP masters with the PROFI
BUS bus cable.

¢ that you have switched on the power supply of the DP slaves.
e that — where applicable — you have already set the DP slaves to RUN.

e that you have installed a battery in the S5-95U or selected “LNPG y” in
DB 1 of the S5-95U. If you have not installed a battery and if you have
parameterized “LNPG n” in DB 1 of the S5-95U, a general reset of the
S5-95U will be initiated after a power failure.

ET 200 Distributed 1/0 System
2806161-0002 13-3
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Power-up of the Fig. 13-1 is a flowchart explaining how the S5-95U with DP master interface
S5-95U powers up.

Switch on power supply for .
< S5.95U Power restored after failure

:

Set mode selector switch to STOP. Set ON/OFF|
switch on S5-95U to “I" and

Backup battery OK?

Yes !
Copy STEP 5 application program from 32 K
EEPROM to the S5-95U

DB 1: “LNPG y” param-
eter set?

Is DP parameter set No

available on 32 K EE- -0
PROM?
Yes
DP parameter set is imported to S5-95U ("BF” Default parameter set is selected
LED flickers); parameterized DP slaves are (see next page)
entered in overview diagnostics l
‘ Change mode selector switch from STOP to
Change mode selector switch from STOP to RUN (restart of progr. controller)
RUN (restart of progr. controller) ¢
¢ Deletion of process image, DP data, non- re-
Deletion of process image, DP data, non- re- tentive times, counters, flags in the S5-95U
tentive times, counters, flags in the S5-95U
* "BF" LED goes out
See flowchart in (no DP master operation)
Fig. 13-2

Figure 13-1 Power-up of the S5-95U with DP master interface (1)

ET 200 Distributed I/0 System
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Continued from flowchart in
Fig. 13-1

:

S5-95U registers DP slaves on the bus

;

S5-95U deletes addressable DP slaves from
overview diagnostics

¢

Have all DP slaves ac-
knowledged?

Power-up delay timed
out?

Yes

"BF” LED goes out; data can be exchanged
between S5-95U and distributed 1/O system

Figure 13-2 Power-up of the S5-95U with DP master interface (2)

Default parameter The S5-95U uses the default parameter set if it fails to find a DP parameter
set set on the 32 K EEPROM (see Fig. 13-1). The settings in the default parame
ter set are as follows:

* PROFIBUS address =1

* Baud rate = 19.2 kbaud

* No DP slave parameterized

e Highest active PROFIBUS address = 126

The baud rate and the PROFIBUS address of the station are stored in EW 62
(see section 8.5.2).

Message in operat- Operating system datum 17 of the S5-95U (absolute address;pb&tains
ing system datum the following information on the DP parameter set:

e 00y = Default parameter set is valid
e 01y = DP parameter set loaded from 32 K EEPROM is valid

For more information on other system data in the S5-95U, see the system
manualS5-90U/S5-95U igrammable Condller.

ET 200 Distributed 1/0 System
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13.3 Response of the ET 200 distributed I/0O system

Overview Thereactions of the distributed 1/0 system with S5-95U as DP master-to cer
tain events are described in this section:

Section Topic Page

13.3.1 | Reactionto switching the S5-95fbr the first time from SOP to| 13-7
RUN (programmable controller startup)

13.3.2 | Reaction after power failure in the S5-95U (restoration of mairis3-8
power)

13.3.3 | Reaction when, with the bus running, you switch the S5-95U tb3-9
STOP or RUN

13.3.4 | Reaction to interruption of bus communication or failure of thd.3-10
DP slave

13.3.5 | Reactionwhen bus interruption is rectified or when the DP slav8-11
is again addressable

ET 200 Distributed I/0 System
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13.3.1 Reaction to switching the S5-95U for the first time from STOP to
RUN (programmable controller startup)

Switching on Thetable below shows you how the ET 200 distributed I/O system responds
power supply and when you switch on the power supply of the S5-95U and the S5-95U for the
S5-95U first time.

Table 13-1 Reaction to switching the S5-95U for the first time from STOP to RUN

PS | S5-95U D

Preconditions Reactions

S5-95U as DP S5-95U as DP master DP slaves
master
STOP You cannot access the inputs/outputs of the distributed_I/O system. | Outputs are set to

0".

STOP— RUN | Diagnostics data, DP inputs and outputs are cleared.

DP outputs are vittenr

Diagnostics data and DP inputs are updated.

DP outputs are set to defaults (if you programmed the startup OB 21).
You can access the inputs/outputs of the distributed I/O system.

Inputs are read

Outputs are up-
dated

ET 200 Distributed 1/0 System
2806161-0002
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13.3.2 Reaction after power failure in the S5-95U (restoration of mains
power)

Restoration of

Thestatus of the S5-95U when mains power failed was RUN and when mains

mains power power is restored the status is again RUN.
Response of bus The table below shows you how the ET 200 distributed I/O system responds
system to the restoration of mains power

Table 13-2 Reaction after power failure in the S5-95U (restoration of mains power)

PS SS-95U|:| ]

il

Preconditions Reactions
S5-95U as DP Master S5-95U as DP Master DP Slaves
Restoration of | Backup battery present Diagnosticsdata, DP inputs and outputs are elefnputs are read
mains power or DB 1 parameter | red. Outputs are upda-
‘LNPG y” Diagnostics data and DP inputs are updated.| ted

DP outputs are written.

You can accesthe inputs/outputs of the distribu
ted 1/0 system.

No backup battery, anq Distributed 1/0 system configuration is lost (for
DB 1 parameter selection of default parameter set see sec-
“LNPG n” tion 13.2).

13-8
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13.3.3 Reaction when, with the bus running, you switch the S5-95U to

STOP or R

Precondition

Response of bus
system

UN

All DP slaves on the bus are addressable. If not, you must make provision for
the reactions to interruption of bus communication and failure of a DP slave
(see section 13.3.4).

The table below shows you how the system responds if, with the bus running,
the mode selector switch of the S5-95U is actuated to switchQ® ST
RUN.

Table 13-3 Reaction when, with the bus running, you switch the S5-95U to STOP or RUN

PS | S5-95U I:I

Preconditions Reactions
S5-95U as DP S5-95U as DP master DP slaves
master
RUN — STOP | You cannot access the inputs/outputs of the distributed 1/0 system. Outputs are set to
“0".
STOP— RUN | You can access the inputs/outputs of the distributed I/O system. Inputs are read

Outputs are up-
dated

ET 200 Distributed 1/0 System
2806161-0002
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13.3.4 Reaction to interruption of bus communication or DP slave fail-

ure
Error-reporting Unlike the IM 308-C, the S5-95U as DP master does not support afrerror
mode “none” porting mode (neither PEU nor QV2Z).
A Caution

In the application program, you can detect an error in the distributed 1/0
system only by analyzing the overview diagnostics or the slave diagnostics
with the FB 230.

Response of bus This table shows the reaction to an interruption in bus communication or the

system failure of one or more DP slaves.

Table 13-4 Reaction to interruption of bus communication or failure of a DP slave

S5-95U
) 1l
SR R
. \ )
Failed v
DP slave Remaining DP slaves
Failed Reaction of the | Reaction of the S5-95U and | Reaction of the S5-95U and
DP daves S595Ulas DY mmeess | the failed DP gtevet &) the remaining DP skwves:
Response monitoring ter
No S5-95U remains in| S5-95U: S5-95U:
RUN Inputs in the S5-95U are set tplnputs and outputs in the
“0” S5-95U are updated as before.
Outputs in the S5-95U are upt DP slaves:
dated internally Outputs are updated as beforg.
DP slave:
Outputs are frozen
Yes S5-95U remains in | S5-95U: S5-95U:
RUN Inputs in the S5-95U are set tplnputs and outputs in the
“0” S5-95U are updated as before.
Outputs in the S5-95U are upt DP slaves:
dated internally Outputs are updated as beforg.
DP slave:
Outputs are set to “0” when the
responsamonitoring time times
out.

ET 200 Distributed I/0 System
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13.3.5 Reaction when bus interruption is rectified or the DP slave is
again addressable

Reaction Thetable below shows the reactions when bus communication is reestab
lished or a failed DP slave is again addressable.

Table 13-5 Reaction when bus interruption is rectified or DP slave is again addressable

S5-95U
N
S | B
Failed Vv
DP slave Remaining DP slaves
Failed DP slave(s): Reaction of the failed DP slave(s): The inputs in the S5-95U are up-
dated as before.
Response monitoring Reaction of the remaining DP
slaves:
Yes DP slave is re-parameterized and configure@utputsonthe DP slaves are updated
then outputs on the DP slaves are updat;das before

ET 200 Distributed 1/0 System
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13.4 Switching off ET 200

Switching off
ET 200

13-12

The procedure for shutting down the ET 200 distributed 1/0 system is always
as follows:

1.

AT A

SET the SOP/RUN switch of the S5-95U with DP master interface to
STOP.

Set the ON/OFF switch on the S5-95U to “O”.

Switch of the power supply of the S5-95U.

Switch of the power supply to the DP slaves and

Set the SOP/RUN switch on each DP slave (if fitted) toCH.

ET 200 Distributed I/0 System
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13.5 Failure response of the S5-95U

Monitoring mecha-
nism

Monitoring time
for control proces -
sor

Monitoring time
characteristics

ET 200 Distributed 1/0 System
2806161-0002

The S5-95U has an integral failure-monitoring system which notifies the
communication processor of:

¢ cycle monitoring time overshoot

e control processor failure

When the DP master interface runs up, the communication processor in the
S5-95U starts a monitoring time of 0.5 s.

When this monitoring time times out, the communication processor-recog
nizes a failure of the control processbine S5-95U goes to ®P.

The monitoring time is cleared when the S5-95U goes from RUN@PST
The monitoring time is started when the S5-95U goes fro@FS{b RUN.

The monitoring time is retriggered at the cycle checkpoint of the S5-95U and
when the OB 31 is called.
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Upgrading to COM PROFIBUS or to 14

IM 308-C

In this chapter

Goal

This chapter tells you about the new features of COM PROFIBUS and the
IM 308-C and the downward compatibility of these new versions with their
predecessors (COM ET 200 and IM 308-B).

Section Topic Page

14.1 | New features of COM PROFIBUS and IM 308-C as comparegil4-2
with COM ET 200 and IM 308-B

14.2 | Compatibility between versions and releases 14-5

14.3 | The upgrade procedure

This chapter is intended for users who have already had experience with ear
lier versions of COM PROFIBUS or who want to upgrade from an IM 308-B

to an IM 308-C.

14-1
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14.1

New features of COM PROFIBUS and IM 308-C as

compared with COM ET 200 and IM 308-B

Overview

COM PROFIBUS

Table 14-1

This chapter contains an overview of the new features in COM PROFIBUS

and the IM 308-C.

This table lists the major new features of COM PROFIBUS.

New features of COM PROFIBUS

Property

New feature

Error-reporting mode
PEU

COM PROFIBUS offers a choice of PEU (powerfail in expansion unit) as the err
porting mode instead of QVZ (acknowledgment delay). The advantage of PEU ig
whenthe error is cleared, the S5-135U and S5-155U programmable controllers au
ically restart via OB 22.

Dr-re-
that
tomat

Responsemonitoring/er-
ror-
reporting mode

COM PROFIBUS allows you to switch response monitoring and the error-reporti
mode QVZ (acknowledgment delay) or PEU (powerfail in expansion unit) on or ¢
individually for each DP slave.

ng
ff

Reserving input/output
areas

With COM PROFIBUS, you can reserve address areas for subsequent use in ad
the host 1/0.

dressing

Shared-input master

COM PROFIBUS functionality permits you read access to DP slavesaffoRm maste
even if the slaves in question are assigned to a different DP master.

Multiple DP masters in
one program file

With COM PROFIBUS, you can now configure multiple DP masters in a single p
gram file. This ensures that no S5 addresses are assigned twice and that COM
BUS can calculate the optimum response monitoring time.

ro-
PROFI-

Graphical user interface

The COM PROFIBUS software, which yaequire to parameterize the ET 200 corHi
ration, runs under the MS-Windows graphical user interface. This GUI makes pa
terization considerably quicker and easier.

Ju
rame-

Integrated help

Context-sensitive help can be called at any time by clicking on a help button. Th
line support makes COM PROFIBUS easier to use.

S on-

Extended documenta-
tion functions

COM PROFIBUS supports extended system-documentation functions, including

® Bus-parameter listing
® OQverview of stations and host/master systems
® List of group memberships

* List of all type files in COM PROFIBUS

14-2
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Table 14-1

New features of COM PROFIBUS, continued

Property

New feature

COM ET 200 V 2.0 and
higher:

Additional support in V 2.0:

S5-95U as DP master
IM 308-C as DP slave
New DP slaves, including ET 200M distributed 1/O station (slave interface for

S7-300 modules), DP/AS-I link with bit-granular parameterization

—

he

COM PROFIBUS V 3.0
and higher:

The following functions are available in COM PROFIBUS V3.0 and higher:

Service functions, such as overview and slave diagnostics, assignment of slave
PROFIBUS addresses, status of the inputs/outputs of slaves during bus ope

Parameterization of SIMATIC NET PC modules as FMS master and/or DP master
Device master files for DP slaves

Extended import/export functions, e.g. also for IM 308-C
Additional masters and slaves possible

ation

IM 308-C

ET 200 Distributed 1/0 System

2806161-0002

Table14-2 shows how the IM 308-C tifs from its predecessdhe

IM 308-B:
Table 14-2 New features of IM 308-C
Property New feature

Number of DP mas | The number of DP masters is no longer restricted

ters to 3, as it was in earlier versions of COM EQ0.

PROFIBUS address | The PROFIBUS addresses for an IM 308-C are
freely assignable (1 through 123 ari® through
107).

Control commands | The IM 308-C can send FREEZE and SYNC eom

(global control) mands to synchronize the DP slaves.

Extended diagnostics | Depending on the DP standard slave, a maximum

options 244 bytes are available for diagnostics messages.

Memory card All parameterized data of a masssistem config
uration is stored on a high-capacity memory card
(512 kbytes).

Import/export of With COM PROFIBUS, a master system can be

master systems (@- imported or exported to the IM 308-C directly via

lease 6 and higher) |the PROFIBUS.

14-3
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Bus Table14-3 shows the new features introduced for the PROFIBUS-DP bus.

Table 14-3 New features in conjunction with the PROFIBUS-DP bus

Property New feature

Baud rate The choice of baud rates now includes 3 Mbaud,
6 Mbaud and 12 Mbaud.

Bus connectors | The bus connectors are more compact and it is now
easier to tell whether the terminating resistor is acti
vated or deactivated.

RS 485 epeater | There are more compact RS 485 repeaters that you|can
use for all baud rates up to 12 Mbaud.

Possible PROF} | PROFIBUS addresses between 1 and 123 can-be as
BUS addresses | signed to all DP masters and DP slaves.

Function block Table14-4 shows the important new functiorfeied by the standard func
FB IM308C tion block FB IM308C.

Table 14-4 New features of the standard function block FB IM308C

Property New feature

Addressing You can always access the addresses of the DP slaves
through the FB IM308C, irrespective of whether the
addresses were parameterized with COM PROFIBUS
or not (exception: linear addressing of outputs)

Extended addres- | The addressing volume for inputs and outputs is now
sing volume max. 14 kbytes (via FB IM308C).

Reading diagnos | The master and slave diagnostics are read out via the
tics FB IM308C, and no longer via the diagnostics page

FREEZE / SYNC | You can send FREEZE and SYNC control commands
to groups of DP slaves via the FB IM308C.

Changing PRG- | The standard function block FB IM308C supports th
FIBUS addresses | functionality for changing the PROFIBUS addresseg of
DP standard slaves, e.g. an HJOC.

Read/write jobs | With the FB IM308C, it is possible to issue read and
to DP/AS-I link write jobs to the DP/AS-I link directly

(V3.0and
higher)

1)

ET 200 Distributed I/0 System
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14.2  Compatibility between the various versions and releases

Conventions

In this section

ET 200 Distributed 1/0 System
2806161-0002

Thefollowing conventions apply

e COM ET 200is the parameterization software for the IM 308-B execut
able under PCP/M, S5-DOS and MS-DOS.

(Order numbers 6ES5 895-6SE.1/-6ME.1)

e COM PROFIBUS is the parameterization software for the CP 5412 (A2),
the IM 308-C, the S5-95U with DP master interface and other masters
executable under MS-Wdows.

(Order number 6ES5 895-6SE.2)

Section 14.2 contains information on:

Section Topic Page

14.2.1 | Compatibility with COM ET 200 and IM 308-B 14-6

14.2.2 | Compatibility with earlier versions/releases of COM PROFIBUSL4-7
and the IM 308-C

14-5
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14.2.1 Compatibility with IM 308-B and COM ET 200 (order numbers
6ES5 895-6SE.1 and 6ES5 895-6ME.1)

Program files

Binary files

IM 308-B
E(E)PROMs

STEP 5 program

14-6

COM PROFIBUScan read all program files generated with earlier versions
of COM ET 200.

COM PROFIBUS V3.0 always saves the program files it reads in the
COM PROFIBUS V3.0 format. COM PROFIBUS V3.0 does not generate
program files in a format compatible with earlier COM PROFIBUS versions.

Precondition: All type files used to generate old COM EU0 program files
must be in the COM PROFIBUS directory “\KONVER4X". The “\KON
VER4X” directory is created during installation by the “type files of V4.x"
option.

Restriction: You can read slaves only up to a particular PROFIBUS address.
The PROFIBUS address depends on the addressing mode selected.

e 1to 123 (linear addressing)
e 1to 119 (P-page addressing)
e 1to 107 (Q-page addressing)

COM PROFIBUS cannot read binary files generated with earlier versions of
COM ET 200.

COM PROFIBUS cannot read E(E)PROMs programmed for an IM 308-B.
COM PROFIBUS reads and writes only memory cards. See the Appendix for
order numbers.

If you have to read the program file of an E(E)PROM in an IM 308-B, you
can do so only with the COM ET 200 version used to generate the
E(E)PROM, or a higher version.

With the exception of diagnostics evaluation and Q-page addressing, you can
use the STEP 5 program just as it was written for a system parameterized
with an earlier version of COM ET 200.

On the IM 308-C, you must use the FB IM308C to evaluate diagnostics.

ET 200 Distributed I/0 System
2806161-0002
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14.2.2 Compatibili
and the IM

Program files

Binary files

Memory cards for
IM 308-C

Loading the
operating system

ET 200 Distributed 1/0 System
2806161-0002

ty with earlier versions/releases of COM PROFIBUS
308-C

COM PROFIBUSV3.0 can read all program files generated with earlier ver
sions of COM PROFIBUS.

COM PROFIBUS V3.0 does not generate program files in a format compat
ible with earlier COM PROFIBUS versions.

COM PROFIBUS V 3.0 can read binary files generated with earlier versions
of COM PROFIBUS.

COM PROFIBUS V 3.0 does not generate binary files in a format compatible
with earlier COM PROFIBUS versions.

COM PROFIBUS V 3.0 can read memory cards written by earlier versions of
COM PROFIBUS.

COM PROFIBUS V 3.0 always writes memory cards in the
COM PROFIBUS V 3.0 format.

You can insert memory cards written with earlier versions of
COM PROFIBUS in the IM 308-C (release 3).

Memory cards generated with COM PROFIBUS (V 3.0) can be inserted in
the IM 308-C release 3 and eatrlier

You must always load the operating system version that matches your partic
ular IM 308-C release on the IM 308-C! The table below shows the correct
versions of the operating system for each release of the IM 308-C:

Table 14-5 Operating system versions for IM 308-C releases

IM 308-C release Operating system version
Releases 1, 2 V1.0
Releases 3, 4, 5 V 2.x
Release 6 V3.0
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14.3  The upgrading procedure

COM PROFIBUSprovides support for upgrading from an IM 308-B to an

IM 308-C.

Precondition You are operating a system with an IM 308-B configured with COM ET 200
(up to V4.x).

Procedure To upgrade an existing system to an IM 308-C, proceed as follows:

1. Load the program file generated with COM ET 200 (V 4.x) into the pro
grammer or PC.

If the original program file is no longer available, you must first load the
contents of the E(E)PROM with an earlier version of COMZRT.

2. Load all the type files that you required for thld program file into the
directory “\KONVER4X".

3. In COM PROFIBUS, usEile » Opento select the program file you want
to convert and press the “OK” button to confirm.

Result: A window detailing the original format of the program file ap
pears on the screen.

4. Confirm your choice by answering “OK” at the prompt.
Result: COM PROFIBUS converts the program file into a new format.
5. Save the converted program file under a new name.

6. If you want to expand or modify the configuration, you must observe the
notes in section 14.2.

If you do not want to modify the configuration, export the data to a
memory card withrile» Export> Memory card.

7. Insert the memory card in the IM 308-C.
8. Remove the IM 308-B and install the IM 308-C.

ET 200 Distributed I/0 System
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In this chapter

Not in this chapter

Goal

ET 200 Distributed 1/0 System
2806161-0002

This chapter contains the general technical data for the bus connectors and
the RS 485 repeaters with order numbers 6ES7 972-0AA00-0XAG as de
scribed in this manual.

Section Topic Page
Al Standards and certifications
A2 Electromagnetic compatibility
A3 Transport and storage conditions A-6
A4 Mechanical and climatic conditions for operation A-7
A5 Insulation tests, protection class and degree of protection A-9

The standards complied with by the above-mentioned components and the
values the components achieve in testing are listed in the general technical
data, along with the criteria for testing.

This chapter doesot contain the general technical data relating to
¢ the IM 308-C master interface,

¢ the S5-95U with DP master interface

¢ the PROFIBUS card

The IM 308-C is in compliance with the general technical data for the
S5-115U, S5-135U and S5-155U programmable controllers.

The general technical data for the S5-95U is in the system manual
S5-90U/S5-95U Rigrammable Contiller. This information is applicable to
all versions of the S5-95U.

The PROFIBUS card is in compliance with the general technical data for the
programmers/PCs.

After reading this chapter, you will be familiar with the environmental condi
tions in which the ET 200 can be used.

A-1



General technical data

A.1 Standards and certifications

Introduction

CE mark

C€E

EMC Directive

UL certification

CSA certification

A-2

This chapter contains the following information about the ET 200:
* The most important standards for which the ET 200 satisfies the criteria

e The certifications available for the ET 200.

Our products meet the requirements and protection objectives of the-follow
ing EC Directives and comply with the harmonized European standards (EN)
that have been published in thefi€lal Gazettes of the European Community
for programmable logic controllers:

e 89/336/EEC “Electromagnetic compatibility” (EMC Directive)

e 72/23/EEC “Electrical Equipment for Useithin Fixed \bltage Ranges”
(Low-Voltage Directive)

The EC declarations of conformity are being kept available for the cognizant
authorities at:

Siemens Aktiengesellschaft
Bereich Automatisierungstechnik
AUT E 148

Postfach 1963

D-92209 Ambeg

SIMATIC products are designed for use in industrial environments.

SIMATIC products issued with an individual approval can also be used in
residential environments (private housing or small-scale trades and commer
cial premises). 8u must obtain this special approval from an appropriate
authority or certificate-issuing agendgr example in Germany from the
Federal Ofice of Posts andélecommunications or one of its branches.

Operating environment Requirement
Emitted interference Interference
immunity
Industrial EN 50081-2 : 1993 | EN 50082-2 : 1995
Residential Individual approval EN 50082-1 : 1992

UL Recognition Mark
Underwriters Laboratories (UL) in accordance with
Standard UL 508, File No16536

CSA Certification Mark
Canadian Standard Association (CSA) in accordance with
Standard C 22.2 No. 142, File No. LR 48323

ET 200 Distributed I/0 System
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FM approval

/N

ET 200 Distributed 1/0 System
2806161-0002

FactoryMutual Approval Standard Class Number B6Class I, Division 2,
Groups A, B, C, D.

Warning
Personal injury and material damage may be incurred.

Personal injury and material damage may be incurred in hazardous areas if
you disconnect plug and socket connections while the ET 200 is operating.

Always deenagize the ET 200 in hazardous areas before disconnecting plug
and socket connections.
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A.2 Electromagnetic compatibility

Definition Electromagneticompatibility (EMC) is the ability of an electrical device to
function satisfactorily in its electromagnetic environment witholgicéihg
this environment.

The bus connectors and the RS 485 repeaters described in this manual com
ply with the statutory requirements for EMC.

The details of interference immunity and RFI suppression are listed.below

Pulse interference Table A-1 lists the details of electromagnetic compatibility with regard to
pulse interference.

Table A-1 Electromagnetic compatibility with regard to pulse interference

Pulseinterference

Electrostatic dischge to
IEC 801-2 (DIN VDE 0843, Part2)

Tested with Corresponding to
severity
8 kV 3 (air dischage)
4 kV 2 (contact dischae)

Burst pulses
(rapid, transient interference) to IEC
801-4 (DIN VDE 0843, Part 4)

2 kV (feeder line)
2 kV (signal line)

3

Single high-enayy pulse (suge) to IEC
801-5
(DIN VDE 0839, Part 10)

e Asymmetric link

e Symmetric link

2 kV (feeder line)
2 kV (signal line/data line)
1 kV (feeder line)
1 kV (signal line/data line)

A-4
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Sinusoidal RF radiation onto the device to ENV 50140 (corresponds to IEC 801-3):
interference e Electromagnetic RF field, amplitude-modulated

— from 80 to 1000 MHz

— 10V/m

— 80 % AM (1 kHz)

e Electromagnetic RF field, pulse-modulated

— 900 +5 MHz

- 10V/m

— 50% ED

— 200 Hz repetition frequency

* RF coupling on signal and data lines, etc. to ENV 50141 (corresponds to
IEC 801-6), radio frequencgsymmetrical, amplitude-modulated

from 0.15 to 80 MHz

10 V rms, unmodulated
80 % AM (1 kHz)

150Q source impedance

RF emissions RFI suppression to EN 55D1Limit class A, Group 1.

ET 200 Distributed 1/0 System
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General technical data

A.3 Transport and storage conditions

Transport and Thebus connectors and RS 485 repeaters described in this manual comply
storage conditions with the requirements of IECLB1, Part 2. The figures below are applicable
to modules transported and stored in their original packaging.

Condition Permissible range
Free fall <1m
Temperature from —40°C to +70°C

Barometric pressure | from 1080 to 660 hPa
(corresponding to altitudes from
—1000 to 3000 m)

Relative humidity from 5 to 95 %, without condensation

Bus connectors The storage temperature for the bus connectors is determined by other condi
tions. They are specified iralble 5-4 in section 5.3.

ET 200 Distributed I/0 System
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General technical data

A.4  Mechanical and climatic conditions for operation

Ambient operating
conditions

Where the mod -
ules should not be
used

Climatic
conditions

ET 200 Distributed 1/0 System
2806161-0002

Thebus connectors and RS 485 repeaters described in this manual are de
signed for stationary use in sheltered locations. Ambient operating conditions
to IEC 1131-2.

Unless additional protective measures are implemented, the bus connectors
and RS 485 repeaters shoanlat be used:

e where they would be exposed to a high proportion of ionizing radiation
e where operating conditions are harsh, for example due to:

dust

aggressive vapors or gases
* in systems which require special monitoring, for example:

elevators

electrical systems in high-risk zones

Installation in cabinets counts as an additional protective measure.

The bus connectors and RS 485 repeaters are suitable for use under the fol
lowing climatic conditions:

Ambient Ranges Remarks
conditions

Temperature | from 0 to 60°C -

from O to 55°C for bus connectors with Order
No. 6ES7 972-0B.20-0XA0
Relative from 5 to 95 % without condensation, core
humidity sponds to relative humidity
(RH) category 2 to IEC1131-2
Barometric | from 1080 to 795 hPa corresponds to an altitude from
pressure -1000 to 2000 m
Pollutant SOy: < 0.5 ppm; Test:
concentration Relative humidity (RH) 10 ppm; 4 days
< 60 %, no condensation
H>S: < 0.1 ppm; Test:
Relative humidity (RH) 1 ppm; 4 days

< 60 %, no condensation

A-7



General technical data

Mechanical
conditions

Reducing vibration

Tests for
mechanical
conditions

A-8

Themechanical conditions are listed in the table below as sinusoidal vibra

tions.

Frequency range (Hz)

Continuous

Occasional

10=f< 57

0.0375mm amplitude

0.075 mm amplitude

57<f< 150

tion

0.5g constant acceleral 1 g constant accelera

tion

If the modules are subjected to severe shocks or vibrations, you must imple

ment suitable measures to reduce the acceleration or amplitude.

We recommend installation on suitable dampers (e.g. rubbtal elements).

Table A-2 lists the nature and scope of the tests to establish the mechanical

conditions.

Table A-2

Tests of mechanical conditions

Testof ...

Standard

Remarks

Vibrations

(sinusoidal)

Vibration testing to
IEC 68, Part 2-6

Type of vibration: frequency
transients with a rate of change
of 1 octave/minute.

10 Hz < f < 57 Hz, const. am
plitude 0.075 mm

57 Hz < f <150 Hz, const. ac
celeration 1 g

Duration: 10 frequency tran
sients per axis in each of the 3
normal axes

Shock Shock testing to
IEC 68, Part 2-27

Nature of shock: semi-sinusoi
dal

Severity of shock: 15 g peak,
11 ms duration

Direction: 2 shocks along each
of the 3 normal axes

ET 200 Distributed I/0 System
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General technical data

A.5 Insulation tests, protection class and degree of protection

Test voltages Theinsulation strength was verified by application of the following test volt
ages to VDE 0160:

Cir cuits with nominal voltage U to other Nominal voltage
circuits and earth (test voltage)
0V < Ue =50V AC 350 V
50V < Ug = 100V AC 700 V
100V < Ug = 150V AC 1300 V
150V < Ue = 300V AC 2200 V
Protection class Class | to IEC 536 (VDE 0106, Part 1), i.e. requires connection of protective

conductor to busbar

Ingress of foreign Degree of protection IP 20 to IEC 529, i.e. proof against contact with stan
matter and water dard test fingers.

In addition: Proof against ingress of foreign matter of diameter in excess of
12.5 mm.

Not specially protected against the ingress of water

ET 200 Distributed 1/0 System
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Access commands for the S5-115U,

S5-135U and S5-155U programmable con- B
trollers

In this chapter This chapter details the various access commands. The commands are listed
separately for each programmable controller and cover:

* linear addressing
* P-page addressing and

* Q-page addressing

Section Topic Page

B.1 General information about addressing consistent data

B.2 Access commands for the CPUs 941 to 943 (S5-115U)

B.3 Access commands for the CPU 944

B.4 Access commands for the CPU 945

B.5 Access commands for the S5-135U

B.6 Access commands for the S5-155U B-11

B.7 Structure of the consistent data areas for the S5-115U, S5-13Bt13

and S5-155U programmable controllers
Goal This is a ready-reference chaptkitells you which access commands are

available for which CPUs and what you must bear in mind with regard to the
individual commands.

ET 200 Distributed 1/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.1 General information about addressing consistent data

What is Theterm “consistent data” refers to all areas containing more than one byte
consistency? of data that belongs togetherg. a single word constitutes a consistent area
of 2 bytes.

Consistent data is processed, for example, by analog modules, CPs, IPs in an
ET 200U, or by the S5-95U with PROFIBUS-DP interface.

Example: The following are consistent on account of their contents:
¢ the high byte and the low byte of an analog value (word consistency)

¢ the job number and the associated parameters of this job, e.g. in a CPU
job addressing a CP (consistency across 4 words)

Rules Observe these rules for consistent data handling:

1. If you process consistent data, define the addresses in the range from
PY 128 to PY 255 or in the Q area.

2. Access byte-consistent areas using byte commands, and word-consistent
areas using word commands.

3. If the addresses are located in the range from PY 128 to PY 255 or in the
Q area, you should always access the consistent area decremergally
first PY 5 and then PY 4, PY 3 and PY 2.

4. Always accessll the bytes or words in a consistent area.

5. Always try to create consistent data areas that are as small as possible. If
you have two digital bytes, for example, you should address them as indi
vidual bytes and not as a word.

6. If you want to access any address in the P or Q area from an alarm pro
cessing level, you must disable the alarms and then enable them again
prior to each consistent data access.

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.2 Access commands for the CPUs 941 to 943

Linear addressing

ET 200 Distributed 1/0 System

2806161-0002

Whenyou use linear addressing for the 941 to 944 CPUs, you can access the

P area and — via FB 196/197 — the Q area:
The FB 196/197 requires the IM 308-C release 2 or higher

Table B-1 Linear addressing with 941 to 943 CPUs
Inputs
/0O address Address for direct | Access commands

access

941 CPU (P area):

Alxy/ANIxy

0to 63 FO0Q, to FO3/y (L) |g>3<-v ION1Ix.y
I Xu
942to 944 CPUs L IW x
(P area): L PY x
0to 127 FO0Q, to FO7Hy
941to 944 CPUs: L PY x
(P areg) L PW x¢
128 to 255 F08Q, to FOFF
Oto 255 F10Q4 to F1FF FB 196/197
(Q area)
Outputs
/0O address Address for direct | Access commands
access
941 CPU (P area): SQxy RQxy
0to 63 FO0Q, to FO3/y =Qxy
T X\,T (?‘ﬂ’rk\l\l s
942to 944 CPUs T SEDX
(P area):
Oto 127 FO0Q, to FO7Hy
941to 944 CPUs: T PY x
(P area) T PW x¢
128 to 255 F08Q4 to FOFFy
Oto 255 F10Q4 to F1FFRy FB 196/197
(Q area)

Word-consistent data only
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

P-page addressing

Q-page addressing

Other access com -
mands

B-4

If you choose P-page addressing, you must us25BYFOFF) as the page
selection address.

Table B-2 P-page addressing with the 941 to 943 CPUs

Inputs Py, Pn+1,..-, Pn+15(n =0, 16, 32, ..., 240)

/0O address Addr ess for direct Access commands
access

192 to 254 FOCQ, to FOFgy L PY x L PW x*

Outputs Py, Ph+1, ..., Ri+15 (N =0, 16, 32, ..., 240)

/0O address Addr ess for direct Access commands
access

192 to 254 FOCQ, to FOFgy TPY x TPW x*

*

. Word-consistent data only

If you choose Q-page addressing, you must use QB 255FaERhe page
selection address and then address the Q area via the FB 196/197.

The FB 196/197 requires IM 308-C release 2 or higher

Other access commands can be used only under certain conditions. These
conditions are listed in section B.7.1.

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.3 Access commands for the 944 CPU

Linear addressing

ET 200 Distributed 1/0 System
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Whenyou use linear addressing for the 944 CPU, you can access the P area

and — via FB 196/197 — the Q area:

Table B-3 Linear addressing with 944 CPU
Inputs
/0O address Address for direct | Access commands

access

CPU 941 (P area):

UE x.y/UN E x.y

0to 63 F00Q, to FO3F; OExy/ONEXxy
LEBX..
CPU942 to 944 L EW X
(P area): :: IE\\/(va
0to 127 F00Q, to FO7Hy LIR TNB
CPU941 to 944 L PY x
(P area) L PW xx
128 to 255 F08Q to FOFky LIR TNB
0to 255 F10Q, to F1Fky FB 196/197
(Q area)
Outputs
I/O address Address for direct | Access commands
access
CPU 941 (P area): SAxy RAXxy
Oto 63 FOOQy to FO3ky =AXYy
T ABX T AWM ~
CPU942 to 944 TPY x
(P area): T PW x
0to 127 FO0Q, to FO7Hy TIR TNB
CPU941 to 944 TPY x
(P areg) T PW xx
128 to 255 F08Q, to FOFR TIR TNB
0to 255 F10Q, to F1Fk FB 196/197
(Q area)
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

P-page addressing

Q-page addressing

B-6

If you choose P-page addressing, you must us25BYFOFF) as the page

selection address.

Table B-4

P-page addressing with the 944 CPU

Inputs Py, Pn+1,..-, Pn+15(n =0, 16, 32, ..., 240)

/0O address Addr ess for direct Access commands
access
192 to 254 FOCQ, to FOFgy L PY x
L PW x
LIR
TNB

Outputs Py, Ph+1, -

Pi15(n = 0, 16, 32, ..., 240)

/O address Addr ess for direct Access commands
access
192 to 254 FOCQ, to FOFEy TPY X
T PW x
TIR
TNB

If you choose Q-page addressing, you must use QB 255FaEfhe page
selection address and then address the Q area via the FB 196/197.

The FB 196/197 requires IM 308-C release 2 or higher

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.4 Access commands for the 945 CPU

Linear addressing

P-page addressing

ET 200 Distributed 1/0 System

2806161-0002

Whenyou use linear addressing for the 945 CPU, you can access both the P
area and the Q area:

Table B-5 Linear addressing with the 945 CPU
Inputs
I/O address Address for direct Access commands
access
Oto 127 OFO00Q to OFO7Hy Alxy/ANIxy
(P area) OlIxy/ONIxy
LIBx LIWXx
LIDx LPYx
128 to 255 OF08Q to OFOF LPYX LPWx *
(P area)
0 to 255 (Q area) OF10Qy to OF1Fky LOBx LQWx *
Outputs
I/O address Address for direct Access commands
access
0to 127 OF00Qy to OF07Hy SQxy RQxy
(P area) =QXxy
TOBx T QWX
TQDx TPY x
128 to 255 OF08(Q to OFOFH TPYX TPWx *
(P area)
0 to 255 (Q area) OF10Q, to OF1F TOQBx TQWx *

Word-consistent data only

If you choose P-page addressing, you must us25BYFOFk) as the page

selection address.

Table B-6

P-page addressing with the 945 CPU

Inputs Py, Ph+1, -

5 Ri1s(n =0, 16, 32, ..., 240)

I/0O address

Address for direct access|

Access commands

192 to 254

FOCQ, to FOFEy

LPYx LPWx

Outputs Pp, Pps1 s -

. Ris15(n =0, 16, 32, ..., 240)

I/O address

Address for direct access

Access commands

192 to 254

FOCQ, to FOFEy

TPYX TPWx *

* .

Word-consistent data only
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Q-page addressing If you choose Q-page addressing, you must use QB 255FaEfhe page
selection address.

Table B-7 Q-page addressing with the 945 CPU

Inputs Qn, Qn+1s -, Gi+15(n =0, 16, 32, ..., 240)

1/0 address Address for direct Access commands
access

0to 254 OF10Q to OF1FE; LOBx LQWx *

Outputs Qn, Qn+1, --» Qh+15 (N =0, 16, 32, ..., 240)

1/0O address Address for direct Access commands
access

0to 254 OF10Qy to OF1FEy TOQBXx TQWx *

*-

Word-consistent data only

Other access com - Otheraccess commands can be used only under certain conditions. These
mands conditions are listed in section B.7.3.

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.5 Access commands for the S5-135U

Linear addressing

Whenyou use linear addressing, you can access both the P area and the Q

area.
Table B-8 Linear addressing with the S5-135U
Inputs
/0O address Addr ess for direct Access commands
access
Oto 127 OF00Qy to OF07H Alxy/ANIxy
(P area) OlIxy/ONIxy
LIBx LIWXx
LID x
L PY x
128to 255 OF08Qy to OFOFky LPYXx LPWx *
(P area)
0to 255 OF10Qy to OF1FH LQBx LQWx *
(Q area)
Outputs
I/O address Addr ess for direct Access commands
access
0to 127 OF00Qy to OF07H SQxy
(P area) RQxy
=Qxy
TOBx T QW x
T QD x
TPY x
128to 255 OF08Qy to OFOFF TPYX TPWx
(P area)
0to 255 OF10Q to OF1Fk TOBx TQWx *
(Q area)

Word-consistent data only

ET 200 Distributed 1/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

P-page addressing

selection address.

Table B-9

If you choose P-page addressing, you must us25BYFOFF) as the page

P-page addressing with the S5-135U

Inputs Pp, Phs1, -

. Ru1s(n =0, 16, 32, ..., 240)

/0O address Addr ess for direct Access commands
access

192 to 254 FOCQ, to FOFgy LPYX LPWx *

Outputs Py, Phs1, ..., Bi+15 (N =0, 16, 32, ..., 240)

I/0O address Address for direct Access commands
access
192 to 254 FOCQ, to FOFEy TPYX TPWxXx *

Q-page addressing

selection address.

Table B-10

If you choose Q-page addressing, you must use QB 255 aEfhe page

Q-page addressing with the S5-135U

Inputs Qn, Qn+1, -

. Q1+15 (n =0,16,32, ..,

240)

/0 address Addr ess for direct Access commands
access

0 to 254 OF10Q, to OF1FkEy LQBx LQWx *

Outputs Qn, Qn+1, ---» Qv15(n =0, 16, 32, ..., 240)

/0 address Addr ess for direct Access commands
access
0to 254 OF10Q, to OF1FE TOBx TQWx *

*

: Word-consistent data only

Other access com - Otheraccess commands can be used only under certain conditions. These

mands conditions are listed in section B.7.4 for the 922 CPU and in section B.7.5 for
the 928 CPU.
ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.6 Access commands for the S5-155U

Linear addressing Whenyou use linear addressing, you can access both the P area and

the Q area:
Table B-11 Linear addressing with the S5-155U
Inputs
/0O address Addr ess for direct Access commands
access
Oto 127 OF00Qy to OF07H Alxy/ANIxy
(P area) OlIxy/ONIxy
LIBx LIWXx
LID x
L PY x
128to 255 OF08Qy to OFOFky LPYXx LPWx *
(P area)
Oto 255 OF10Qy to OF1Fky LQBx LQWx *
(Q area)
Outputs
I/O address Addr ess for direct Access commands
access
0to 127 OF00Qy to OF07H SQxy RQxy
(P area) =Qxy
TQOBXx T QW x
T QD x
TPY x
128to 255 OF08Qy to OFOFF TPYX TPWx *
(P area)
Oto 255 OF10Qy to OF1Fky TOBx TQWx *
(Q area)

ET 200 Distributed 1/0 System
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*,

Word-consistent data only
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

P-page addressing UsePY 255 as the page selection address.

Table B-12 P-page addressing with the S5-155U

Inputs Pp, Ph+1, -

. P+15(n =0, 16, 32, ..., 240)

1/0O address Address for direct Access commands
access
192 to 254 FOCQ, to FOFEy LPYXx LPWx *

Outputs Py, Ph+1, -

,R+15(n=0, 16, 32, ...,

240)

I/0O address Address for direct Access commands
access
192 to 254 FOCQ, to FOFEy TPYX TPWx *

Word-consistent data only

Q-page addressing UseQB 255 as the page selection address.

Table B-13 Q-page addressing with the S5-155U

|npUtS Qn! Qn+1 L

. Quis(N =0, 16, 32, ..., 240)

1/0O address Address for direct Access commands
access
0to 254 OF10Qy to OF1FEy LOBx LQWx *

OutputS Qn, Qn+l,

, Qh+15(n =0, 16, 32, ...

, 240)

1/0 address Address for direct Access commands
access
0 to 254 OF10Qy to OF1FEy TOQBXx TQWx *

Word-consistent data only

Otheraccess commands can be used only under certain conditions. These
conditions are listed in section B.7.6.

Other access com -
mands

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7 Structure of the consistent data areas for the S5-1 15U,
S5-135U and S5-155U programmable controllers

Overview

What is important
with regard to con-
sistency?

Example

This section describes the rules you must observe in order to maintain data
consistency in direct access to the distributed 1/0 system.

Section Topic Page
B.7.1 | S5-115U: CPUs 941, 942, 943, B-16
B.7.2 | S5-115U: CPU 944 B-18
B.7.3 | S5-115U: CPU 945 B-20
B.7.4 | S5-135U: CPU 922 B-22
B.7.5 | S5-135U: CPU 928 B-24
B.7.6 | S5-155U: CPUs 946/947, 948 B-26

Observethese rules for consistent data access:

1.
2.

Data consistency is switched on antiaf the IM 308-C.

Data consistency is switched ohly by a certain byte (switch-dfyte,
indicated by gray hatching in the illustrations below).

Data consistency is switched on by any other byte in the consistent area
(switch-on byte, no hatching in the illustrations below).

If data consistency is switched on when one or more bytes in a consistent
area are read or written, the IM 308-C waits until data consistency is
switched of again (switch-dfbyte).

If, for example, you dmot write consistently to a consistent output area,
it is possible that these outputs will not be set.

If you want to read or write only one byte in the consistent area and this
byte is not the switch-off byte, you must always read or write the switch-
off byte as well to ensure that data consistency is switctiedjain.

During access to a consistent area (input or output area), no other I/O ad
dress outside this area may be accessed because if it were, the IM 308-C
could no longer process the data consistently

If, for example, you perform read access on an IP 267, you must complete
the read access before attempting write access to the IP 267. Failure to ob
serve this precaution means that consistency is not ensured.

ET 200 Distributed 1/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Switch-on and Byteswith which you switch on consistency (switch-on bytes) are always
switch-off bytes shown as white fields belowytes with which you switch bEonsistency
(switch-of bytes) are shown as gray-hatched fields.

With this byte consistency is switched on.

_ With this byte consistency is switched off.

Word- by-word ac- The following rules apply to word-by-word access to consistent areas:
cess to consistent

data area ¢ If you access these modules only through the process image (PII, PIO),

the data is always consistent.

¢ If you use load/transfer commands for direct access to consistent areas,
observe the following access rules:

— Access consistent data only word-by-word (address must be an even
number)

— Always read or write the job number or control word (CPs and IPs)
last, in other words read tiparameters first and then the job num
ber.

This means you should always start by accessing the word whieh con
tains the switch-dfbyte.

Byte-by-byte ac- The following rules apply to byte-by-byte access to consistent areas:
cess to consistent

data area ¢ If you access these modules only through the process image (PII, PIO),

the data is always consistent.

e If you access consistent areas directly with load/transfer commands, you
must always access the switclidofte last. The correct switch{fdiytes
are listed in sections B.7.1 to B.7.6 and depend on:

— CPU type
— type of consistency

— address area (0 to 127 in P area or addresses outside this area).

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Structure of the ID

Sections B.7.1 to
B.7.6

ET 200 Distributed 1/0 System
2806161-0002

COM PROFIBUS enables you to define IDs to select the consistency for a
module.

When parameterizing a DP slave such as the ET 200U or the S5-95U, enter
the ID in COM PROFIBUS by selectinGonfigure»Slave Parame
ters>Configure» ID.

The “ID” dialog box is opened:

_

Type:

Help
% Module consistency

Associated ID: 144

Figure B-1 ID

SectionsB.7.1 to B.7.6 refer to this “ID” dialog box in COM PROFIBUS.
In these sections:

* nis always an even number g. 0, 2, 4, 6, ...

e m/2is always an integee. g. 1, 2, 3, ...
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7.1  S5-115U: CPUs 941, 942, 943

Word consistency
over one word

Byte consistency
over module

B-16

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-14  Word consistency over one word

Format:

|:| Module consistency
Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255

access | L PW x/T PW x L PW x/T PW x FB 196/197
commands

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-15 Byte consistency over m bytes (total length)

Length:
Format;

& Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255

n+1

access |L PW x/T PW x TNB FB 196/197
commands

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed I/0 System
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Word consistency Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

over module

Table B-16

Word consistency over m/2 words (total length)

Length: [m/2]

Format:

|X| Module consistency

Byte

P area: O to 127 P area: 128 to 255

access

commands|

Q area: 0 to 255

L PW x/T PW x L PW x/T PW x

FB 196/197

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed 1/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7.2  S5-115U: 944 CPU

Word consistency
over one word

Byte consistency
over module

B-18

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-17  Word consistency over one word

Format:

|:| Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n
n+1
access | L PW x/T PW x L PW x/T PW x FB 196/197
commands| TNB TNB TNB

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-18 Byte consistency over m bytes (total length)

Length:
Format;

& Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n
n+1
n+ml
access | TNB TNB FB 196/197
commands TNB

1 m corresponds to the length in bytes you defined in the “ID” dialog box.
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Word consistency
over module

ET 200 Distributed 1/0 System
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Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-19 Word consistency over m/2 words (total length)
Length: [m/2]
Format:

|X| Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n
n+1
n+mi
access | L PW x/T PW x L PW x/T PW x FB 196/197
commands TNB TNB TNB

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

B-19




Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7.3  S5-115U: CPU 945

Word consistency

over one word

Byte consistency
over module

B-20

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-20  Word consistency over one word

Format:

|:| Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n
access | L PW x/T PW x L PW x/T PW x L QW x/T QW x
commands TNW TNW TNW

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-21 Byte consistency over m bytes (total length)

Length:
Format;

& Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n+1
access |L PW x/T PW x TNB TNB

commands

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Word consistency Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

over module

Table B-22

Word consistency over m/2 words (total length)

Length:

Format:

[m/2]

|X| Module consistency

Byte

P area: O to 127

P area: 128 to 255

Q area: 0 to 255

access

commands|

L PW x/T PW x

L PW x/T PW x
TNW

L QW x/T QW x
TNW

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed 1/0 System
2806161-0002
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7.4  S5-135U: CPU 922

Word consistency
over one word

Table B-23

Word consistency over one word

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Format:

|:| Module consistency

Byte

P area: 0 to 127 P area: 128 to 255

Q area: 0 to 255

Byte consistency
over module

Table B-24

n

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Byte consistency over m bytes (total length)

Length:

Format: Byte
|X| Module consistency

Byte

P area: 0 to 127 P area: 128 to 255

n+1

Q area: 0 to 255

B-22

1 m corresponds to the length in bytes you defined in the “ID” dialog box.
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Word consistency
over module

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Word consistency over m/2 words (total length)

Table B-25
Length: [m/2]
Format:
|X| Module consistency
Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255

ET 200 Distributed 1/0 System

2806161-0002

1 m corresponds to the length in bytes you defined in the “ID” dialog box.
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7.5  S5-135U: CPU 928

Word consistency
over one word

Table B-26

Word consistency over one word

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Format:

|:| Module consistency

Byte

P area: 0 to 127 P area: 128 to 255

Q area: 0 to 255

Byte consistency
over module

Table B-27

n

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Byte consistency over m bytes (total length)

Length:

Format: Byte
|X| Module consistency

Byte

P area: 0 to 127 P area: 128 to 255

n+1

Q area: 0 to 255

B-24

1 m corresponds to the length in bytes you defined in the “ID” dialog box.
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Word consistency Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

over module
Table B-28 Word consistency over m/2 words (total length)

Length: [m/2]
Format:
|X| Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255

n
n+1
n+m

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed 1/0 System
B-25
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

B.7.6  S5-155U: CPUs 946/947, 948

Word consistency

over one word

Byte consistency
over module

B-26

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-29  Word consistency over one word

Format:

|:| Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n
access | L PW x/T PW x L PW x/T PW x L QW x/T QW x
commands|

Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

Table B-30 Byte consistency over m bytes (total length)

Length:
Format;

& Module consistency

Byte P area: 0 to 127 P area: 128 to 255 Q area: 0 to 255
n+1
access |L PW x/T PW x TNB TNB

commands

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed I/0 System
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Access commands for the S5-115U, S5-135U and S5-155U programmable controllers

Word consistency Thefollowing is based on the “ID” dialog box in COM PROFIBUS:

over module

Table B-31

Word consistency over m/2 words (total length)

Length: [m/2]

Format:

|X| Module consistency

Byte

P area: O to 127 P area: 128 to 255

Q area: 0 to 255

access

commands|

L PW x/T PW x L PW x/T PW x

L QW x/T QW x

1 m corresponds to the length in bytes you defined in the “ID” dialog box.

ET 200 Distributed 1/0 System
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Reaction times in the ET 200 distributed

I/O system

Reaction time
calculation

In this chapter

Basis

Goal

ET 200 Distributed 1/0 System

2806161-0002

COM PROFIBUS automatically calculates the average reaction time when
you parameterize the ET 200. If you have not installed COM PROFIBUS, the
information contained in this chapter provides a summary of the reaction
times and tells you how to determine them.

This chapter contains information on the following:

Section Topic Page
C1l Reaction times with IM 308-C as DP master C-2
C.2 Reaction times with S5-95U as DP master
C.3 | Reaction timegp C-8
C.4 | Reaction timedave
C5 Example illustrating how to calculate

reaction times for the ET 200 distributed I/O system
C.6 Special cases which may prolong reaction tige t C-19

Theinformation in this section is based on the “PROFIBUS-DP” bus profile.
The computations of reaction times do not take delays such as those caused
by diagnostics telegrams into account.

After reading this chapteyou will be familiar with the reaction times and
mechanisms of the ET 200 distributed 1/0 system.

You will also be in a position to dimension time-critical bus segments.
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Reaction times in the ET 200 distributed I/O system

Ci1 Reaction times with IM 308-C as DP master

Reaction times in Fig. C-1 shows the reaction times of the ET 200 distributed 1/0O system. The
ET 200 aggregate reaction time is the mean reaction time which elapses between the
switching of an input and the associated switching of an output:

tcons

tprog S,

tslave . . tslave
: | D

A
v
A
y

top top

Figure C-1 Reaction times in the ET 200 distributed 1/0O system

Importance TableC-1 shows the relative importance of the reaction times introduced in
the above illustration. The individual reaction times are described in detail
below.

Table C-1 Importance of reaction times in the ET 200 distributed I/O system
Ser. Reaction time Abbreviation Importance
No.
1 |... of application pro- tprog * Important for access to process$
gram in the CPU image, otherwise negligible
2 | ... between IM 308-C tcons * Dependon length of applicatio
and CPU program
3 | ... on the PROFIBUS- tpp ® |mportant if bus configuration ig
DP bus large, baud rate is low and/or
data telegrams are extensive
4 | ... within the slave tslave e ET 200U, S5-95U: very impor-
tant
e ET 200B, ET 200C: less impor
tant

ET 200 Distributed I/0 System
C-2 2806161-0002



Reaction times in the ET 200 distributed I/0O system

C.1.1  Reaction time t proq

Definition tprog is the reaction time of the application program in the CPU. There are
two cases forptog

Table C-2 Reaction timghg

Reaction time Caused by Importance

tprog fOr accessing CPU IM 308-C Very important
process image

Application program Input Dual-port RAM

_.| =T |<_ data

OB 1 \
Input data
/ Output data

Output
_| PIO l_ data /

At the start of the application program cycle, the process image of the in-
puts is transferred from the IM 308-C to the PII.

At the end of the application program cycle, the process image of the out-
puts is transferred from the PIO to the IM 308-C.

If youaccess the process imagg,d equals the duration of the applicatipn

program.
tprog for direct access CPU IM 308-C Negligible
(load/transfer com-
mands) Application program Dual-port RAM
—>{ Pl |
OB1 Input
LPY 30 < data Input data
: Output
TPY 30 data Output data
— PIO |

w

If you access the dual-port RAM tbfe IM 308-C directly using load/tran
fer commands, reaction timgdgis negligible.

ET 200 Distributed 1/0 System
2806161-0002 C-3



Reaction times in the ET 200 distributed I/O system

C.lz2

Definition

C-4

Reaction time t .ons

tconsis the reaction time for data transfer between CPU and IM 3Q8yfs. t

can be up to 0.08 ms long.

tCOT‘IS

Figure C-2 Reaction timedns

ET 200 Distributed I/0 System
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Reaction times in the ET 200 distributed I/0O system

C.2

Reaction times in

Reaction times with S5-95U as DP master

Fig. C-1 shows the reaction times of the ET 200 distributed 1/0O system. The

)

er

ET 200 aggregate reaction time is the mean reaction time which elapses between the
switching of an input and the associated switching of an output:
tprog + tinter
+—>
Il s
tslave H tslave
: B 0 :
tpp tpp
Figure C-3 Reaction times in the ET 200 distributed /O system (S5-95U)
Importance TableC-1 shows the relative importance of the reaction times introduced in
the above illustration. The individual reaction times are described in detall
below.
Table C-3 Importance of reaction times in the ET 200 distributed 1/0 system
(S5-95U)
Ser. Reaction time Ab- Importance
No. brevi-
ation
1 | ... of application program in | tprog | ® Important for access to process
the CPU image, otherwise negligible
2 ... between control processar tiner | ® Occurs in every DP data transf|
and communication processor between the processors in the
in the S5-95U S5-95U
3 |...onthe PROFIBUS-DP bus tpp |® Important if bus configuration ig
large, baud rate is low and/or
data telegrams are extensive
4 ... within the slave tslave | ® ET 200U, S5-95U: very impor-
tant
e ET 200B, ET 200C: less impor+
tant

ET 200 Distributed 1/0 System
2806161-0002
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Reaction times in the ET 200 distributed I/O system

C.2.1  Reaction time t proq

Definition

tprog is the reaction time of the application program in the CRbh it neglk

gible if you access directly (load/transfer commands).

Table C-4 Reaction timgbg (S5-95U)

At the start of the application program cycle, the process image of th

puts is transferred to the PII.

At the end of the application program cycle, the process image of th

puts is transferred from the PIO to the outputs address area.

If youaccess the process imaggsdequals the duration of the applicati

program.

For calculating cycle time and reaction time, see the system manual

S5-90U/S5-95U Programmal

ble Controllehapter 6)

Reaction time Caused by Importance
tprog for accessing S5-95U very important
process image

Pt Input
Application program
pp prog data
—> PI|
OB 1 Address areas:
Inputs
Outputs
Output
_| o) data

ein-

e out-

C-6
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Reaction times in the ET 200 distributed I/0O system

C.2.2 Reaction time t jnter

Definition

tinter is the interrupt delay time for the DP data transfer between the control
processor and the communication processor in the S5-gkhas a

constant value of 0.5 m&nd occurs in every data transfer between the con
trol processor and the communication processor

tinter
<« >

IIn

jDH

ET 200 Distributed 1/0 System
2806161-0002

Figure C-4 Reaction timgnter (S5-95U)
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Reaction times in the ET 200 distributed I/O system

C.3 Reaction time t pp

Definition tpp is the reaction time on the PROFIBUS-DP bus between master and slave.
b top o top -

Figure C-5 Reaction timep

Importance tpp depends on the following factors:

Table C-5 Factors influencing reaction tinag t

Factor Reaction time p is low:
Baud rate High baud rate, e.g. > 500 kbaud

Number of DP slaves Few DP slaves assigned to a master

ET 200 Distributed I/0 System
C-8 2806161-0002



Reaction times in the ET 200 distributed I/0O system

C.4 Reaction time t gjave

Definition tslavelS the reaction time within the DP slave.

tslave . . tslave
: | D

Figure C-6 Reaction timgive

Negligible ... tslaveis negligible for the DP slaves:
e ET 200B (with low input/output delay) and
e ET 200C (with low input/output delay).

Important ... tslaveiS very important for the DP slaves:
e ET 200U and
e S5-95U with PROFIBUS-DP interface
e ET 200B and ET 200C with high input/output delay

Table C-6 Factors which favor reaction tinge

Factor favoring a low reaction time e in ET 200U and S5-95U:

Configura- | ® Uniform distribution of inputs and outputs on a DP slave

tion of e All DP slaves of similar configuratioiif, necessarydivide the I/O
DP slaves modules of an ET 200U to two ET 200Us
tglave fOr Thedelay tjavefor the IM 308-C as DP slayseesection C.1) is:

IM 308-C/DP slave tslave= Tprog + feons

tglave for S5-95U tsiavelS the reaction time in the DP slave. The way in which this reaction time
affects the S5-95U programmable controller with PROFIBUS-DP interface is
described in detail in the system man8&t90U/S5-95U Rigrammable Con
troller, chapter 6 ("Calculating the cycle and reaction times”).

ET 200 Distributed 1/0 System
2806161-0002 C-9



Reaction times in the ET 200 distributed I/O system

tgiave for ET 200U

Table C-7

tslavels the reaction time in the DP slave. As regards the ET 200U distributed

1/O stations, three diérent reaction times must be taken into account:

Reaction times in the ET 200U

Reaction times in the
ET 200U

Caused by:

Importance

the ET 200U

tim 318 Of a data telegranm

Whenthe IM 318 receives a data telegram from theniz

Telegram incoming
from PROFIBUS-DP

ter, it must interrupt serial data transfer on the 1/0 bus. [
ing the interrupt, the IM 318 processes the data telegram.

tim 3181S short when

W~ baud rate is high

¢ ouiput hywtesaase
few, and

® inputbytes are few
(only at baud rates
> 187.5 kbaud)

IM 318 transfers
data on I/O bus4.I —

I I

I I

I I

I

IM 318 processes an : |

incoming data v
telegram
Time

1/0O modules

ti/obus between IM 318 ang

i Datais transferred between the input/output modules an
IM 318 on the serial 1/0 bus.

The length of this reaction timggpyusdepends on the num

of “bytes inserted”).

IM
318

berof I/O modules inserted (or more precisely on the number

dlthportant as number
of /0 modules in-
| creases

tio

The input/output modules have specific reaction times.

Forinput modules, fo is the time between a signal charas
the input and the status change on the /O bus.

For output modulesy is the time between a status chan
on the I/O bus and the signal change at the output.

Important for analog
smodules

ge

see the manu&T 200U Distributed 1/0O Station

For details of the reaction times of the input/output mod\‘IIes,

C-10
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Reaction times in the ET 200 distributed I/0O system

C.5 Example illustrating how to calculate reaction times for
the ET 200 distributed 1/0O system

Overview This section contains a worked example illustrating how to calculate the
reaction timesphog tcons top and tjave(see sections C.1.1to C.4) in the
ET 200 distributed 1/0 system with IM 308-C as DP master

Section Topic Page
C.5.1 | Calculating frogand tons C-12
C.5.2 | Calculating pp C-13
C.5.3 | Calculating §jave C-14
C.5.4 | Calculating reaction timext C-16

Sample configura- Theillustration below shows a sample configuration with an IM 308-C as DP
tion master and a variety of DP slaves:

DP master CPU - IM

308-C
I
Slave 1
ET
200U
f] | 8DA | 8DE
Slave 2
ET 200B-8DI
fl
Slave 3
ET 200B-8DO
fl
Slave 4
ET 200C-8DlI
fl

Figure C-7 Example of a bus configuration

An input of the ET 200B-8DI must set an output on the ET 200U. The baud
rate is 500 kbaud.

ET 200 Distributed 1/0 System
2806161-0002 C-11



Reaction times in the ET 200 distributed I/O system

C.5.1 Calculating t prog and teons

torog tprogis dependent on the STEP 5 application program.

Let us suppose that the process image only is accessed and that the length of
the application program is 100 ms:

tprog = 100 ms

teons Only the process image is accessed (see above, “Calculaéiip 50 tons
is negligible.

tcons= 0 ms

ET 200 Distributed I/0 System
C-12 2806161-0002



Reaction times in the ET 200 distributed I/0O system

C.5.2

Components of t pp

Calculating t pp

Thereaction timegp comprises the following components. The constants A,
B andTpyte depend on the baud rate (sedl€ C-8).

tpp= constant A

+ (constant B + (number of 1/O bytes Thyte)) [slave 1]
+ (constant B + (number of I/O bytes Thyte)) [slave 2]
+ (constant B + (number of I/O bytes Thyte)) [slave 3]
+ (constant B + (number of I/O bytes Thyte)) [slave 4]
+ ..
+ (constant B + (number of I/O bytes Thyte)) [slave n]
Table C-8 Constants for various baud rates
Baud rate Constant A Constant B Toyte (MS)
(in ms) (in ms)
9.6 kbaud 64.5 25.6 1.15
19.2 kbaud 32.3 12.8 0.573
93.75 kbaud 6.6 2.62 0.118
187.5 kbaud 3.3 1.31 0.059
500 kbaud 1.6 0.49 0.022
1.5 Mbaud 0.67 0.164 0.00733
3 Mbaud 0.436 0.085 0.00367
6 Mbaud 0.27 0.044 0.00183
12 Mbaud 0.191 0.024 0.00092
Calculating t pp The reaction timegp comprises the following components:
tpp= 1.6ms
+ (0.49 ms + 2x 0.022 ms) [slave 1]
+(0.49 ms + 1x 0.022 ms) [slave 2]
+ (0.49 ms + 1x 0.022 ms) [slave 3]
+(0.49 ms + 1x 0.022 ms) [slave 4]

tpp= 3.67 ms

Note

If there is at least one ET 200U distributed 1/O station or S5-95U with DP
slave interface on the PROFIBUS-DP by it at least 2 ms. Consequently
you must substitute 2 ms for any calculated result that is less than 2 ms.

ET 200 Distributed 1/0 System
2806161-0002 C-13



Reaction times in the ET 200 distributed I/O system

C.53 Calculating t gjave

Calculating t gjave The configuration includes three thfent slaves:
Slave tslave
ET 200B 0ms
ET 200C 0ms
ET 200U tm 318+ tyobus* t/o

Let us calculategtayefor the ET 200U.davefor the ET 200U is the sum of
three diferent reaction times, namelyts1g tyopusand yo:

Calculating t 1 318 tim 318is the reaction time in the ET 200U caused by a data telegram.
Table C-9 Basic values at different baud rates for calculating the reactiomime t
318 0f the ET 200U
Baud rate Basic value | Tpyteo(MS) | Thyter (MS)
(ms)

9.6 kbaud 2.3 1.16 0.0036
19.2 kbaud 1.18 0.58 0.0036
93.75 kbaud 0.273 0.122 0.0036

187.5 kbaud 0.154 0.063 0.0036
500.0 kbaud 0.081 0.026 0.0036

1.5 Mbaud (0 output byte) 0.0594 0.0 0.0036

1.5 Mbaud (1 output byte) 0.069 0.0 0.0036

1.5 Mbaud (2 output bytes) 0.073 0.0 0.0036

1.5 Mbaud (> 2 output bytes) 0.043 0.011 0.0036

Insertthe values from dble C-9 to calculatg\ 318

Basic value = 0.081ms
+
1 X 0.026 ms = 0.026 ms
(Number of output bytes) (Thyteo +
1 X 0.0036 ms = 0.0036 ms
(Number of input bytes) (ToyteD =
tim 318 = 0.03ms

ET 200 Distributed I/0 System
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Reaction times in the ET 200 distributed I/0O system

Calculating t 10pus

tiyobusis the duration of the transfer between the IM 318 and the 1/0O modules

via the 1/0O bus.

Table C-10

Constants for calculatingpysfor ET 200U

Reaction time constant (ms)

Constant ("bytes inserted”) (ms)

ET 200U ET 200U ET 200U ET 200U
(Siemens DP) (standard DP) (Siemens DP) (standard DP)
0.151 0.251 0.089 0.120

Calculatet;opys by inserting the values from the table above:

Reaction time constant = 0.151 ms
+
0 X 0.014 ms = 0.0ms
(Number of analog modules, (constant)
CPs, IPs) +
2 X 0.089 ms = 0.178 ms
("Number of bytes inserted”) (“bytes inserted”
constant) +
0 X 0.039 ms = 0.0ms
(Number of empty slots) (constant)
tyobus = 0.33ms

Calculating t |10 ThemanualET 200U Distributed 1/O Statioprovides us with an average

figure of 5 ms:
tyto=5ms

Final calculation The figures already obtained can now be used to calcylatgdr the

ET 200U:
tslave,ET 200U = tim 318 + tyobus + /o = 0.03 ms + 0.33 ms + 5 ms

tslave,ET 200U = 5.36 ms

ET 200 Distributed 1/0 System

2806161-0002 C-15



Reaction times in the ET 200 distributed I/O system

C.5.4 Calculating reaction timet g

What is reaction
time tg?

Components of the
reactiontimet g

C-16

Thereaction timeg is the time which elapses between the switching of an
input on a DP slave and the corresponding switching of an output.

The reaction timegtis calculated on the basis of the reaction times deter
mined beforehand. The ET 200 distributed 1/0 system operates on the basis
of an asynchronous communication mechanism, so two cases can be distin
guished:

¢ Typical reaction time and
e \Worst-case reaction time

Table C-1 lists the multiplication factors for the reaction times:

Table C-11 Multiplication factors for the reaction times

Medium Reaction time Fa(_:tor Factor
(typical) (worst case)
tio x 1 x 1
DP slave (input)siave ti/obus x 1 X1
tim 318 x 1 X (1+t0bustop)
tpp x 0.5 x 1
DP master.and RROEIBUS- teons x1 X 2
DP bus torog x 1.5 X 2
top x 0.5 X 1
tim 318 x 1 X (1+t/0bustop)
DP slave (outputkfave ti/obus x1 X 2
to x 1 X 1
tR=

ET 200 Distributed I/0 System
2806161-0002



Reaction times in the ET 200 distributed I/0O system

Calculating the Thereaction timeg for a typical situation is calculated belovihe values
typical reaction used are those calculated in the worked example in the preceding section.
timetg

Table C-12 Calculating the typical reaction time

. Reaction time | Time (ms) Factor Final value
Medium .
(typical) (ms)
tiyo 0.0 x 1 0.0
DP slave (input) t/0bus 0.0 % 1 0.0
tslave
tim 318 0.0 x 1 0.0
top 3.67 x 0.5 1.835
DP master and teons 0.0 x 2 0.0
PROFIBUS-DP
bus torog 100.0 x 1.5 150.0
top 3.67 x 0.5 1.835
tim 318 0.03 X 1 0.03
DP slave (out- ti/0bus 0.33 % 1 033
put) tsjave
tio 5.0 X 1 5.0
‘ tr = 159.03
Calculating the Theworst-case reaction timg is calculated below:
worst-case reac -
tiontimet _ N
Table C-13 Calculating the worst-case reaction tige t
Medium Reaction time | Time (ms) Factor (typical) Final value
(ms)
tijo 0.0 X 1 0.0
DP slave (in-
tiyob 0.0 x 1 0.0
put) tsjave us
tim 318 0.0 X (1+obudtor) 0.0
top 3.67 x 1 3.67
DP master and teons 0.0 X 2 0.0
PROFIBUS-
DP bus torog 100.0 X 2 200.0
top 3.67 x 1 3.67
tim 318 0.03 X (1+4obudtop) 0.03
DP slave (out-| ¢ 0 0.33 X 2 0.66
put) tsjave
tyo 5.0 x 1 5.0
‘ tr= 213.03

ET 200 Distributed 1/0 System
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Reaction times in the ET 200 distributed I/O system

Result of reaction Whenan input on the ET 200B-8DlI sets an output on the ET 200U, the typi

time tg cal reaction time is approx. 159 ms. The worst-case reaction time is approx.

213 ms.

Fig. C-8 shows how the PROFIBUS-DP field bus contributes to the reaction
time.

Delay of PROFIBUS-

23% DP 34 %

3.4 % . ET2000 — | 2.7%

94.3 % |~ Application program —_| 93.9 %

Typical reaction time tg Worst-case reaction time tg
Figure C-8 Contribution of PROFIBUS-DP to the reaction time
ET 200 Distributed I/0 System
C-18
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Reaction times in the ET 200 distributed I/0O system

C.6 Special cases which may prolong the reaction time t R

Overview

ET 200 Distributed 1/0 System
2806161-0002

The preceding section dealt with the principles of calculating reaction gime t
under normal circumstances (mono-master mode, ET 200U not in slow
mode, steady-state operation).

This section shows how the reaction timehanges when:
e the bus configuration is loaded (station connecting cycle)
e diagnostic data is transferred from the slave (diagnostics cycle)

e there is more than one DP master on the PROFIBUS-DP bus
(token-passing cycle)

or

e the ET 200U is operating in slow mode.

Section Topic Page
C.6.1 | How is data exchanged? C-20
C.6.2 | ET 200U operating in slow mode C-24

C-19



Reaction times in the ET 200 distributed I/O system

C.6.1 How is data exchanged?

Overview of data Fig. C-9 illustrates how the DP master and the DP slaves exchange data. In

exchange thestation connecting cyclethe DP master ascertains which stations are
available on the bus. If a station has failed, the IM 308-C detects this state in
the station connecting cycle.

In thedata cycle the IM 308-C sends output data to the slaves and receives
input data.

In thediagnostics cyclethe DP slaves that have experienced a change in
their diagnostic message report this change to the IM 308-C.

The DP master then passes the token (send authorization) to the next DP
master (if there is more than one in the systenken passing

-

\

Station connecting cycle

L Steady-state operation

Data cycle
)
Slave xxx yes
has diagnostic ] Diagnostics cycle
report?
no

y

Token passing

Figure C-9 Block diagram illustrating exchange of data between DP master and DP
slave

ET 200 Distributed I/0 System
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Reaction times in the ET 200 distributed I/0O system

Power-up phase/
steady-state opera-
tion

Contribution of the
station connecting
cycletot g

Data cycle

Conditions for
diagnostics cycle

What is a token?

As regards the exchange of data between DP master and DP slave, a
distinction is drawn between tipewer-up phaseandsteady-state opera
tion.

e Powerup phase: The DP master runs the program shown in Fig. C-10
once, starting with the station connecting cycle. This is followed by
steady-state operation.

e Steady-state operation: The DP master runs the program repgtitedly
only change being the station connecting cycle. The station connecting
cycle is repeated only in the event of an error

The individual program parts are described below, along with teetgethey
have on the reaction timg.t

Table C-14 lists the events which cause the DP master to run the station con
necting cycle. The table also shows how this respoffsetathe reaction
time.

Table C-14 Reaction times in the station connecting cycle

Event Response of IM 308-C in
station connecting cycle

The DP master | The DP master checks whether all DP slaves configured with
runs up (pow- | COM PROFIBUS are addressable (= power-up phase).

er-up phase) | |n the subsequent data cydlee DP master takes into account ofn
those DP slaves which it identified as addressable.

Yy

The DP master | If a DP slave is not accessible or could not be addressed in thg pow
is in steady-state er-up phase, the DRasteruns the station connecting cycle for the
operation. non-addressable DP slave.

In the data cycle the DP master sends output data to the DP slaves and re
ceives their input data.

Only those DP slaves which were identified as addressable in the station con
necting cycle are taken into account in the data cycle.

The reaction timegt corresponds to the actual reaction time (see section C.5)
when only the data cycle is run (in erfoge operation).

A diagnostics cycle takes place only if the diagnostic report of at least one
DP slave has changed.

If there is more than one DP master on the PROFIBUS-DP bus (i.e. two or
more DP masters), at any given time only one DP master can have-permis
sion to access the bus.

Access permission (the token) is passed to each DP master in turn. In the pe
riods in which it does not have the token, a DP master cannot address its DP
slaves.

ET 200 Distributed 1/0 System
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How does token Fig. C-10 illustrates how the token is passed from one master to another
passing work? (Steps 1 to 4 are repeated again and again). The same principle applies for
any multimaster configuration.

1. Master No. 1 has the token and thus Master No. 1 Master No. 2
can address its slaves. Master No. 2
cannot access its slaves. ‘_':’__|
Slave Slave Slave Slave

2. MastemNo. 1 passes theken to mas Master No. 1 . Master No. 2

ter No. 2. At this point neither master

can access its slaves. . IEI l;l B
== ==

Slave Slave Slave Slave
3. Master No. 2 has the token and thus Master No. 1 Master No. 2

can address its slaves. Master No. 1
cannot access its slaves. I_':’__| I_':.__|

Slave Slave Slave Slave

4. Mastemo. 2 passes thieken to mas Master No. 1 -N Master No. 2
ter No. 1.At this point neither master
can access its slaves. I_:_| I_:_|

Slave Slave Slave Slave

Figure C-10 Token passing between two masters

ET 200 Distributed I/0 System
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Contribution of to- In a multimaster configuration, the reaction time is prolonged by

ken passing to t
P g R tR(token)= R(master) + R(master) * - + R(mastem) Where:

tR masterl Reactiontime of DP master 1

tR master Reactiontime of DP master 2

tR mastem Reactiontime of DP master having the highest PROFIBUS
address

tR(token) Reaction time for the entire ET 200 distributed I/O system

Note: The upper limit for goken)is set by COM PROFI
BUS. R(token)cOrresponds to the et rotation time § in
COM PROFIBUS

The reaction timegtis calculated in a worked example in section C.5.4. Bear
in mind that the reaction time of a master does not include the reaction time
of its slaves. The only components which make up the reaction time of the
master aregp tconsand prog

ET 200 Distributed 1/0 System
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C.6.2  ET 200U operating in slow mode

When does the If, for example, the IP 265 is inserted in the ET 200U, the ET 200U must
ET 200U operate in operate in slow mode. The reaction timeghsis prolonged accordingly
slow mode?

Worked example This example refers to section C.5. Let us assume that the ET 200U contains
an IP 265 instead of an 8DI.

tijobusis calculated as follows:

Reaction time constant = 1.064 ms
+
1 X 0.014 ms = 0.014 ms
(Number of analog modules, +
CPs, IPs)
9 X 0.186 ms = 1.674 ms

("Number of bytes inserted”) =
0 X 0.087 ms

I
o
3
[%2])

(Number of empty slots) =

I

tyo bus (Slow mode) = 2.75 ms

ET 200 Distributed I/0 System
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D

This chapter contains demo programs that would otherwise interrupt the flow

Demo programs

In this chapter
of the manual if they were included in the sections to which they actually
belong:
Section Topic Page
D-2

D.1 Accessing the DP/AS-I link with FB IM 308-C
S5-95U: demo FB 30 for saving the overview diagnostics

D.2

ET 200 Distributed 1/0 System D-1
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D.1 Accessing the DP/AS-I link with FB IM 308-C

In section D.1 SectionD.1contains:
Section Topic Page
D.1.1 | Calling FB IM308C (DP/AS-I link only) D-3
D.1.2 | Interpreting the error messages of FB IM308C D-10
Preconditions You require the following functions of FB IM308C for the DP/AS-I link only

(release 3 and later versions).

Important note Please note the following special feature of the CPU 945:

Note

If FB IM308C is used with the CPU 945, the first job to be processed is not
run. The error flag 00BQ(QVZ) entered in DW 8 must be ignored.

All subsequent jobs are of course processed and run in the normal way

ET 200 Distributed I/0 System
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D.1.1  Calling FB IM308C (DP/AS-I link only)

Calling FB IM308C With FB IM308C you can access the DP/AS-I link via the IM 308-@u Y
must parameterize FB IM308C indirectly in order to do so, i.e. all the re
quired parameters must be saved in a data block (y).

The call for FB IM308C is shown belowod can find a detailed description
of the block parameters in section 10.3.

STL Meaning
A DB y Opens data block y
:SPA FB 192 Calls FB 192
Name :IM308C
DPAD : KH0000
IMST : KY0,0
FCT : KCXX XX: Indirect parameterization
GCGR : KM 00000000 00000000
TYP : KY0,0
STAD : KF+0
LEN : KF+0
ERR : DW 0
Data block (y) If FB IM308C is parameterized indirectly (FCT = XX), DB y has the follow

ing structure, starting at data word O:

Table D-1 Data block (y)

Data word | Parameter DL DR
DW 0 Reserved
Dw 1 DPAD Address range of IM 308-C (e.g. F8)0
DW 2 IMST Number of IM 308-C PROFIBUS address of DP slave
DW 3 FCT Function of FB IM308C
DW 4 GCGR Reserved
DW 5 TYP Type of STEP 5 memory area
DW 6 STAD Start of STEP 5 memory area
Dw 7 LENG No. of bytes transferred
DW 8 ERR Error word of FB IM308C
DW 9 Slot number of DP/AS-I link ‘ Data record number
DW 10 Reserved
DW 11 Error code 1 ‘ Error code 2
DW 12 Reserved

ET 200 Distributed 1/0 System
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FCT parameter

D-4

The functions of the DP/AS-I link can only be activated by indirect parame
terization. The FCT parameter (DW 3) entered in the data block is used to
activate them.

ead

Table D-2 FCT parameter
FCT Description
DW Initiates a write job and writes data (Data_\Write)
Cw Reads the acknowledgment for the previously initiated write job
(Check_Write)
DR Initiates a read job (Data_Read)
CR Reads the data and acknowledgment of the previously initiated n
job (Check_Read)
Note

You should observe the following rules in order to ensure that the read and
write jobs are processed correctly

¢ A check job (CW) is necessary after every write job (DW).
e A check job (CR) is necessary after every read job (DR).

ET 200 Distributed I/0 System
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FCT = DW parame -

You can use this function to change the address of an AS-I slave or to write

ter parameters to the AS-I slaves. The FCT = DW function can only be activated
by indirect parameterization. The data block which is used has the following
structure:
Table D-3 FCT = DW parameter
Data word | Parameter DL DR
DW 0 Not relevant
Dw 1 DPAD Address range of IM 308-C (e.g. F8)0
DW 2 IMST Number of IM 308-C PROFIBUS address of DP slave
Range 1 ... 123 (not checked at present)
DW 3 FCT Function of FB IM308C: in this cadaW
DW 4 GCGR Not relevant
DW 5 TYP Type of S5 memory area
DW 6 STAD Not relevant
Dw 7 LENG Length of S5 memory area in bytes: in this da3g
DW 8 ERR Error word of FB IM308C
DW 9 Slot number: in this cas®ly ‘ Data record number: in this ca4,
DW 10 Not relevant
DW 11 Error code 1 ‘ Error code 2
DW 12 Not relevant

Allocation of S5
memory area

ET 200 Distributed 1/0 System

2806161-0002

If you have selected FCT = QWbu must allocate the S5 memory area as
follows:

Table D-4 Allocation of the S5 memory area if FCT = DW

DB/DX M/S Change operating address Write parameters
DL (n) Bytes (n) | OPCODE: 0% OPCODE: 03
DR (n) Bytes PARAMETER1: 00 to 1 | PARAMETER1:01 to 1y
(n+1) Source address Slave address
DL (n +1) | Bytes PARAMETER2: 00 to 1f | PARAMETERZ2: 0 to OF
(n+2) Destination address Parameter for AS-I slave
D-5
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FCT = CW parame - This function reads the acknowledgments for the previously initiated FCT =

ter DW function. The acknowledgments indicate how the FCT = DW function
was terminated (DW 8: ERR parameter of FB IM308C; DM/etror codes 1
and 2)

The FCT = CW function can only be activated by indirect parameterization.
The data block which is used has the following structure:

Table D-5 FCT = CW parameter

Data word | Parameter DL DR
DW 0 --- Not relevant
Dw 1 DPAD Address range of IM 308-C (e.g. F§)0
DW 2 IMST Number of IM 308-C PROFIBUS address of DP slave
Range 1 ... 123 (not checked at present)
DW 3 FCT Function of FB IM308C: in this casgwW
DW 4 GCGR Not relevant
DW 5 TYP Not relevant
DW 6 STAD Not relevant
DW 7 LENG Not relevant
Dw 8 ERR Acknowledgment: error word of FB IM308C
DW 9 --- Not relevant
DW 10 Not relevant
DW 11 Acknowledgment: error code 1 Acknowledgment: error code 2
DW 12 --- Not relevant
Note

If you change the address of an AS-I slave with the FCT = CW function, the
original data of the AS-I slave remains valid (i.e. it is not reset).

ET 200 Distributed I/0 System
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FCT = DR parame - This function reads the parameters of the DP/AS-I link. The FCT = DR func
ter tion can only be activated by indirect parameterization. The data block which
is used has the following structure:

Table D-6 FCT = DR parameter

Data word | Parameter DL DR
DW 0 Not relevant
Dw 1 DPAD Address range of IM 308-C (e.g. F8)0
DW 2 IMST Number of IM 308-C PROFIBUS address of DP slave
Range 1 ... 123 (not checked at present)
DW 3 FCT Function of FB IM308C: in this cadeR
Dw 4 GCGR Not relevant
DW 5 TYP Not relevant
DW 6 STAD Not relevant
Dw 7 LENG Length of S5 memory area in bytes: in this ckS¢
DW 8 ERR Error word of FB IM308C
DW 9 Slot number: in this cas®y ‘ Data record number: in this ca4y
DW 10 Not relevant
Dw 11 Acknowledgment: error code 1 ‘ Acknowledgment: error code 2
DW 12 Not relevant
ET 200 Distributed 1/0 System
D-7
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FCT = CR parame -

This function shows the parameter echo, the version ID and the acknewledg

ter ments for the DP/AS-I link following the previously initiated FCT = DR
function. The acknowledgments indicate how the FCT = DR function was
terminated (DW 8: ERR parameter of FB IM308C; DW érror codes 1 and
2).
The FCT = CR function can only be activated by indirect parameterization.
The data block which is used has the following structure:
Table D-7 FCT = CR parameter
Data word | Parameter DL DR

DW 0 --- Not relevant

DW 1 DPAD Address range of IM 308-C (e.g. F8)0

DW 2 IMST Number of IM 308-C PROFIBUS address of DP slave

Range 1 ... 123 (not checked at present)
Note: 00H or 123 causes an error message
(see DW8)

Dw 3 FCT Function of FB IM308C: in this caseR

DW 4 GCGR Reserved

DW 5 TYP Type of STEP 5 memory area

DW 6 STAD Start of STEP 5 memory area

DwW 7 LENG Length of S5 memory area in bytes: in this cES¢e

Dw 8 ERR Acknowledgment: error word of FB IM308C

DW 9 Not relevant

DW 10 Not relevant

DW 11 Acknowledgment: error code 1 Acknowledgment: error code 2

DW 12 Reserved

D-8
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Data in S5 memory Thetable below shows the allocation of the S5 memory area. The first 16
area bytes represent the parameter echo; each nibble corresponds to one slave.

Table D-8 Allocation of the S5 memory area if FCT = CR

DB/DX M/S Parameter echo of AS-I slaves (4 bits each)
DW n Bytes n/ n+1 Irrelevant / slave 1/ slave 2 / slave 3
DW n+1 Bytes n+2 / n+3 Slave 4/ slave 5/ slave 6 / slave 7
DW n+2 Bytes n+4 / n+5 Slave 8/ slave 9 / slave 10/ slave 11
DW n+7 Bytes n+15 / n+16 Slave 28 / slave 29 / slave 30 / slave 31
Version and release of DP/AS-I link
DW n+8 Bytes n+17 / n+18 5A304 = ZO0 (firmwarez02 of 31.07.96)
DW n+9 Bytes n+19 / n+20 32334 = 23 (firmware Z@ of 31.07.96)
DW n+10 Bytes n+21 / n+22 31304 = 10 (FW Z02 of 3.07.96)
DW n+11 Bytes n+23 / n+24 37394 =79 (FW Z02 of 31.0.96)
DL n+12 Bytes n+25 36y = 6 (FW Z02 of 31.076)

ET 200 Distributed 1/0 System
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D.1.2 Interpreting the error messages of FBIM308C (DP/AS-I link only)

ERR parameter If an error occurs when FB IM308C is processed, information about its cause
can be found in DW 8. Please refer to section 10.3.3 for a detailed descrip
tion of the ERR parameter and the associated error numbers

Error code 1 pa - The left byte of data word DWL1Icontains error code 1. Here you can find

rameter general information about any read or write errors that have occurred. The
following error numbers are output:

e DFy: An error has occurred during a write job (Dataitgy
¢ DEp: An error has occurred during a read job (Data_Read)
e 01y: A previous job is still running; repeat the last job

Error code 2 pa - The right byte of data word DWLIcontains error code 20W can find more

rameter detailed information about any errors that have occurred here.

Table D-9 Meaning of the error code 2 parameter

Byte O Meaning Remedy
Hex. | Dec.
014 | 001 |AS-Islave not activated
024 | 002 | No source slave Input error; enter correct value
034 | 003 | AS-Islave with address O already exists
04y | 004 | Destination slave already exists
054 | 005 | Cannot delete source address
064 | 006 | Cannotprogram source address with new address
074 | 007
084 | 008 |Cannot write new parameters Input error; enter correct value
09 |009 | No meaning
0OAy | 010 | No meaning
0By | 011 | Job number unknown Input error; enter correct value
0Cq | 012 | Data record unknown Input error; enter correct value
0Dy | 013 | Opcode of AS-I Manager unknown Input error; enter correct value
OEy | 014 | Telegram too long or too short Enter correct number of bytes
OF | 015 | Automatic programming active Repeat job
104 | 016 A(;%ument too long; source address = destinatimput error; enter correct argument

address

D-10
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D.2 S5-95U: demo FB 30 for saving the overview diagnostics

Demo FB: applica- WhenFB 30 is called, the bits in EW 56 (overview diagnostics) are reset.
tion You thus cannot tell from EW 56 whether the slave is functioning again (see
section 1.4.1).

The demo FB 30 shown below ("SLAVEINF") can be used instead of EW 56
to determine a possible slave failure.

Purpose of the If a slave can no longer be addressed, the corresponding bit iltNEE “

demo FB 30 parameter is set in accordance with the overview diagnostics (EW 56). As
soon as the slave can be addressed again, the corresponding biththe “
parameter is reset.

Sequence of the The demo FB 30 ("SLYAEINF") is described belowProceed as follows:

demo FB 30 1. Call FB 230 during cyclic program processing (sabld@ D-10).
Result: The slave diagnostics of all slaves are contained in DB 230 (see
Table D-11).

2. Now call the demo FB 30 ("SIMEINF") (see T|ble D-12). The contents
of the demo FB 30 are shown in Table D-13.

Result: The overview diagnostics are contained in MW 230IF” pa-
rameter) and have the same structure as in EW 56.

ET 200 Distributed 1/0 System
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Calling FB 230 FB 230 is called during cyclic program processing. The following STEP 5
application program shows how FB 230 is called with four DP slaves:

Table D-10 FB 230 call for the demo FB ("SLAVEINF")

STL Description
‘U E 56.0 Lowest station
: SPB FB230
S_NR : KYO0,0
DBNR : KY230,0 Slave diagnostics saved in DB 230,
starting at DW 0
‘U E 56.1 2nd lowest station
: SPB FB230
S_NR : KY0,1
DBNR : KY230,20 Slave diagnostics saved in DB 230,
starting at DW 20
:uU E 56.2 3rd lowest station
: SPB FB230
S_NR : KYO0,2
DBNR : KY230,40 Slave diagnostics saved in DB 230,
starting at DW 40
;U E 56.3 4th lowest station
: SPB FB230
S_NR : KYO0,3
DBNR : KY230,60 Slave diagnostics saved in DB 230,

starting at DW 60

ET 200 Distributed I/0 System
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Contents of DB DB 230 contains the slave diagnostics of the slaves you fetched via FB 230.

230 230

In this case it has the following contents:

Table D-11 Contents of DB 230
Data word DL DR
DW 0 PROFIBUS address of DP slave Number of diagnostic bytes
(lowest DP slave)
DW 1 Station status 1 Station status 2
DW 2
DW 20 PROFIBUS address of DP slave Number of diagnostic bytes
(2nd lowest DP slave)
Dw 21 Station status 1 Station status 2
DW 22
DW 40 PROFIBUS address of DP slave Number of diagnostic bytes
(3rd lowest DP slave)
DW 41 Station status 1 Station status 2
DW 42
DW 60 PROFIBUS address of DP slave Number of diagnostic bytes
(4th lowest DP slave)
DW 61 Station status 1 Station status 2
DW 62
Calling the demo Thefollowing example shows how the demo FB 30 ("SMEANF") is called
FB 30 ("SLA - during cyclic program processing.
VEINF")
Table D-12  Call for the demo FB 30 ("SLAVEINF")
STL Meaning
OB 1
1 L KF 230 Loads DB number
: TMB 10 Saves DB number in MB 10
: SPAFB 30 Branches to FB 30 SLAVEINF
DBNR MB 10 MB 10 —> KF 230
INF MW 230 Overview diagnostics contained in MW 230; compare EW 56
STO1 DL1 Station status 1 of lowest station
ST02 DL 21 Station status 1 of 2nd lowest station
STO3 DL 41 Station status 1 of 3rd lowest station
STO04 DL 61 Station status 1 of 4th lowest station

ET 200 Distributed 1/0 System
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Contents of the Thefollowing demo FB 30 ("SLAVEINF") was written for four slaves, but
demo FB 30 ("SLA -  can be adapted if necessary for any other number of slaves.
VEINF")

Table D-13  Contents of the demo FB 30 ("SLAVEINF")

STL Meaning
Network 1 0000
Name :SLAVEINF
Des :DBNR  E/A/D/BIT/Z: B
Des (INF E/A/D/B/T/Z: E BI/BY/W/D: W
Des :STO1 E/A/D/BITIZ: E IIBY/WID: BY
Des :ST02  E/A/D/BIT/Z: E BI/BY/W/D: BY
Des :STO3  E/A/D/BIT/Z: E BI/BY/WI/D: BY
Des :ST04 E/AID/BIT/Z: EI/BY/W/D: BY
B =DBNR A DBxx (xx => number)
: Check for lowest slave
L =ST01 Station status 1 of lowest slave (see
: E 56.0)
L KH 0001 corresponds to => slave cannot be ad-
: dressed (=> slave failure)
A=F If slave failure => branch
:SPB =M001
L =INF If no slave failure => reset
L KH FEFF bit 0 of INF parameter
Uw via UW link
T =INF
L =ST02 Check for 2nd lowest slave (see E
L KH 0001 56.1)
A=F
:SPB =M002
L =INF
‘L KH FDFF
uw
T =INF
L =ST03 Check for 3rd lowest slave
L KH 0001
A=F
:SPB =M003
L =INF
L KH FBFF
:Uw
T =INF
L =ST04 Check for 4th lowest slave
L KH 0001
A=F
:SPB =M004
L =INF
L KH F7FF
:Uw
T =INF
‘BEA etc. for all other slaves

ET 200 Distributed I/0 System
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Table D-13  Contents of the demo FB 30 ("SLAVEINF"), continued

M001 L =INF Failure: lowest slave
L KH 0100 Set bit 8 of INF parameter via OW
:OW link
T =INF
:BEA
M002 L =INF Failure: 2nd lowest slave
L KH 0200 Set bit 9 of INF parameter via OW
0w link
T =INF
:BEA
MO003 L =INF Failure: 3rd lowest slave
L KH 0400 Set bit 9 of INF parameter via OW
0w link
T =INF
:BEA
MO004 L =INF Failure: 4th lowest slave
L KH 0800 Set bit 11 of INF parameter via OW
:OW link
T =INF
‘BE etc. for all other slaves
ET 200 Distributed 1/0 System
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Example

Assumptions:

Theinterpretation with FB 30 ("SLEINF") is shown below with the aid of
an example.

e Four stations with the following PROFIBUS addresses: 5, D), 1123.
e Station 10 has failed.

The overview diagnostics (EW 56) thus have the following appearance:

Table D-14  Overview diagnostics
Input byte Bit position
7 6 5 4 3 2 1 0
56 0 0 0 0 0 1 0 0
57 0 0 0 0 0 0 0 0

1 Bits correspond to the DP slaves ranging from the loweeite highest PROFIBUS ad

dress: (lowest PROFIBUS address: EB 56.0; highest PROFIBUS address with 16
slaves: EB 57.7).

1. Youcan fetch the slave diagnostics via FB 230 and save them in DB 230,
starting at DW 40, for statiorl@ (--> EB 56 = 0Q).

2. You can evaluate the slave diagnostics with the aid of FB 30 ('SLA
VEINF")and set the corresponding bits in the “INF” parameter (MW

230).

Result: MW 230 now has the following appearance (&bl 1-4, EW56):

Table D-15 MW 230
Flag word Bit position
230 7 4 3 2 1
MB 230 0 0 0 1 0
MB 231 0 0 0 0 0 0 0 0

This tells you that the 3rd lowest station (statidi®)Lhas failed.

D-16
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The ET 200 distributed I/O system and E
lightning protection

In this chapter This chapter describes ways and means of protecting your automation system
against overvoltage syg and lightning strike.

Section Topic Page

E.l Why protect the automation system against overvoltage? E-2)

E.2 How to protect the ET 200 distributed 1/0 system against ov e@
voltage

E.3 | Example illustrating lightning protection for the ET 200 distr{b-[E-7]
uted I/O system

Goal After reading this chapteyou will know what to do in order to protect your
system against overvoltage.

ET 200 Distributed 1/0 System
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The ET 200 distributed I/0 system and lightning protection

E.1 Why protect the automation system against overvoltage?

Introduction

In-depth literature

Principle of zoned
lightning protec-
tion

E-2

Overvoltagds one of the most frequent causes of failure. These dangerous
voltage suges can be caused by:

¢ switching operations in power-supply networks
e atmospheric discharges, or
e electrostatic dischges

In this context, it is important to understand the theory of overvoltage protec
tion, in other words the concept of zoned lightning protection.

This chapter contains an outline of this concept, plus a discussion of the rules
governing the measures to be adopted at the interfaces between the individual
zones.

Note

This chapter merely indicates how to protecaatomation systemagainst
overvoltage.

Bear in mind that complete protection against overvoltage can be ensured
only if the entire structure which houses the system incorporates adequate
overvoltage-protection measures. This is especially significant for structural
measures intended for buildings in planning.

If you would like comprehensive information on overvoltage protection, we
strongly recommend that you consult your Siemens contact partner or a com
pany which specializes in lightning protection.

The proposals advanced in this chapter are based on the concept of zoned
lightning protection as described in IEC standard 10P4ePection against
LEMP.

The principle of zoned lightning protection requires that the volume {a fac
tory building, for example) to be protected against overvoltage be subdivided
into zones by the application of EMC criteria (see Fig. E-1).

The individual lightning-protection zones are formed by

The external lightning protection of the Lightning-protection zone 0
building (field side)

The shielding of:

e Buildings Lightning-protection zone 1
¢ Rooms and/or Lightning-protection zone 2
e Devices Lightning-protection zone 3

ET 200 Distributed I/0 System
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Lightning strikes
and overvoltages

Lightning- protec-
tion zones: sche-
matic

Principle of the in-
terfaces between
the lightning-
protection zones

Directlightning strikes occur in lightning-protection zone 0, producing high-
enepgy electromagnetic fields that must be reduced or dissipated by suitable
lightning-protection elements/measures as they pass from one zone to the
next.

In lightning-protection zones 1 and highevervoltages may occur as the
result of switching operations, coupling operations, etc.

Fig. E-1 is a schematic showing the concept of lightning-protection zones as
it applies to a free-standing building.

Lightning-protection zone 0 (field side)
- g
External = ———————— ~] | shield
I'?gtmmg | Lightning-protection zone 1 [, (steel re-
prot. | | | | | inforcing)
: r———%————1 ||| Room shield
Line in | : Light.-prot. zone 2 i ||| (steel re-
power L L | | | , inforcing)
system Y | Light. | | | | Device shield
¥ * |‘ ® 23;1%3 | I'l [ (metal casing)
| | Device._T + * Ll
| KT sloai
| Vetal electric
| X{ ete% | | line
| | ar | | (metallic)
| E——— X X" |
| Internal | |
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Figure E-1 Lightning-protection zones of a building

At the interfaces between the lightning-protection zones, you must provide
measures to prevent or hinder the passage of overvoltagessur

The principle of establishing lightning-protection zones also requires that all
lines capable of carrying the lightning pulse between the lightning-protection
zones be included in the potential equalization system for lightning protec
tion.

Lines capable of carrying the lightning pulse include:

e metal pipes (e.g. for wategas and heat)

e cables in power systems (e.g. mains supiyWV supply)
and

e cables in information systems (e.g. bus line)
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The ET 200 distributed I/0 system and lightning protection

E.2 How to protect the ET 200 distributed I/O system against overvol-
tage

Rules forthe 0 <=1  Suitablemeasures for potential equalization in the lightning-protection sys
interface (potential tem at the interface between lightning-protection zones Dare as follows:
equalization in
lightning
protection system)

e Use twisted metal straps or metal braids oficeht current-carrying
capacity as cable shields, e.g. NYCY or A2Y(Kand ground these
straps at both ends;

or
e |ay the cables in
— continuously connected metal conduits grounded at both ends, or
— in reinforced-concrete ducts with continuous reinforcing members, or
— on enclosed cable trays made of metal and grounded at both ends.
or

¢ use fiberoptic waveguides instead of lines which are capable of carrying
the suge current.

ET 200 Distributed I/0 System
E-4 2806161-0002



The ET 200 distributed I/0 system and lightning protection

Additional mea- If the measures outlined above cannot be implemented, it is essential to pro

sures

vide coarse protection at the=® 1 interface in the form of suitable lightning
diverters. The table below is an overview of the components you can use for
this purpose.

Table E-1 Overvoltage-protection components for coarse protection
Ser. |Linesfor ... ... install the following at the O<= 1 | Order No.
No. interface:

1 | Three-phase TN-C system 3 pcs. DEHNport lightning diverter | 900 108

phases L1/L2/L3 to PEN

Three-phase TN-S and TT systems4 pcs. DEHNport lightning diverter | 900 106
phases L1/L2/L3/N to PE

Alternating current TN-L, TN-S-, |2 pcs. DEHNport lightning diverter | 900 106

TT systems phases L1+, N to PE
2 |24V DC supply 1 pc. Blitzductor KT Type AD 24 V| DSN: 919 253
PROFIBUS bus line up to 500 kbaud: 1 pc. Blitzductor | DSN: 919 232
KT, Type ARE 8 V
over 500 kbaud: 1 pc. Blitzductor KT DSN: 919 278
Type AHFD 5V
4 | Inputs/outputs of digital modules

e 24V DC 1 pc. Blitzductor KT Type AD 24V | DSN: 919 253
e 110/220V AC 2 pc. DEHNguard 150 overvoltage | 900 603
diverter

Inputs/outputs of analog modules

e uptox 12V 1 pc. Blitzductor KT Type ALE 15V | DSN: 919 228
* upto+ 24V 1 pc. Blitzductor KT Type ALE 48V | DSN: 919 222
* upto+ 48V 1 pc. Blitzductor KT Type ALE 60V | DSN: 919 222

1 Ordercomponents directly from: DEHN + Soehne, Elektrotechnische Fabrik, Hans-Dehni$®2318 Neumarkt,
Germany
2 Order numbers as per catal®grvice XV 10The order number of this catalog is E89700-S1034-X-A3.

ET 200 Distributed 1/0 System
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The ET 200 distributed I/0 system and lightning protection

Rulesforthe 1l < 2

interfaces and
higher

(local potential
equalization)

Therules for all lightning-protection zone interfaces>12 and higher are as
follows:

¢ Provide local potential equalization at each lightning-protection zene in
terface.

Additional mea -

e At all lightning-protection zone interfaces, include all lines (e.g. metal
pipes, etc.) in the local potential equalization measures.

¢ Include all metal fittings inside the lightning-protection zone in the local
potential equalization system (e.g. metal components inside lightning
protection zone 2 must be included in measures implemented ae 1

interface).

We recommend the installation of fine protection:

sures ¢ for all lightning-protection zone interfaces4 2 and higher and
¢ for all lines longer than 100 meters inside a lightning-protection zone.
Table E-2 Fine protection of lines by means of overvoltage-protection components
Ser. Lines for ... ... atthe 1< 2 interface and higher, install: Order No.
No.

1 Three-phase TN-C system 3 pcs. DEHNguard 275 overvoltage diverter | 900 606
Three-phase TN-S and TT systems4 pcs. DEHNguard overvoltage diverter 275 | 900 606
Alternatiing current TN-L, TN-S, TT| 2 pcs. DEHNguard 275 overvoltage diverter | 900 606
systems

2 24 V DC supply 1 pc. Blitzductor KT, Type AD 24 V DSN: 919 252

3 PROFIBUS bus line up to 500 kbaud: 1 pc. Blitzductor KT, Type | DSN: 919 232

ARE 8V
over 500 kbaud: 1 pc. Blitzductor KT, Type | DSN: 919 27¢
AHFD 5V

4 Inputs/outputs of digital modules
e 24V DC 1 pc. Blitzductor KT, Type AD 24 V DSN: 919 253
e 110/220V AC 2 pcs. DEHNguard 150 overvoltage diverter | 900 603
Inputs/outputs of analog modules
°* uptot 12V 1 pc. Type FDK 12 V OV terminal DSN: 919 999
® upto+ 24V 1 pc. Type FDK 24 V OV terminal DSN: 919 998
e upto+ 48V 1 pc. Type FDK 60 V OV terminal DSN: 919 992

1 Ordercomponents directly from: DEHN + Soehne, Elektrotechnische Fabrik, Hans-DetinS818 Neumarkt,
Germany
2 Order numbers as per cata®grvice XV 10The order number of this catalog is: E89700-S1034-X-A3.
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E.3
I/O system

Introduction

Example illustrating lightning protection for the ET 200 distributed

system can be protected against overvoltaggesur

Components for
lightning
protection

numbers:

Table E-3

This section contains an example illustrating how the ET 200 distributed I/O

Table E-3 refers to Fig. E-2 and clarifies the items referred to by their serial

Examplef configuration with adequate lightning protection (legend for

Fig. E-2)

E-2

Ser. No.
from Fig.

Component

Purpose

1

Lightning diverter to suit mains sysg
tem; 2 to 4 pcs. DEHNport
Order No.: 900 109

-Coarseprotection against direg
lightning strike and overvoltag
at interface G- 1

—

D

Overvoltage diverter, 2 pcs. DEHN
guard 275
Order No.: 900 609

-Coarse protection against ove
voltage
at interface k> 2

Digital modules

® Blitzductor KT, Type AD 24 V
SIMATIC

Analog modules
e Blitzductor KT, Type ARE 12 V

Fine protection against over-
voltageat inputs and outputs ¢
the DP slaves at interface<%

2

In dropline

® 1 pc. adapter type FS 9E-PB
Order No.: DSN 924 0%7

® 1 pc. 35 mm top-hat rail with
cable, type USD-9-PB/S-KB
Order No.: DSN 924 064

Fine protection against over-
voltagefor RS 485 interfaces 3
interface 1< 2

—

Bus cable shielding:
Copper plate Shield

Clamp

Potential equalization cable, 16 rA

n J—

Blitzduktor KT, type AHFD, for
building transition

Order No.: DSN 919 270

Fine protection against over-
voltages for RS 485 interface
at interface G- 1

1 Ordercomponents directly from: DEHN + Soehne, Elektrotechnische Fabrik, Hans-
Dehn-Str. 1, 92318 Neumarkt, Germany
2 Order numbers as per catalSgrvice XV 10The order number for this catalog is
E89700-S1034-X-A3.
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Sample configura-

tion

Fig. E-2 is an example showing how the distributed I/O system must be con
figured for efective protection against overvoltageges:

L1 5L3N\PE

Lightning-protection zone 0, field side

Lightning-protection zone 1 \

% 0 i i % 0 i '
Cabinet 1 Cabinet 2

1

2

20V,

24V

_________ | I e |
Lightning-protection|zone 2| | 2} Lightning-protection zone 2 |
PS M | : 24IV_ Slave 0 |
. | —1—{»» |
CPU| 308-C | | . _||—'_ |
I | ' |
| = 6 mn? AL >
. N | | O |
* AE': | | Af ? |
. | | B |
S | [ olo 10 mm?2 |
2
PE “10 mm C)D : : | (JOIOX R XK XK. 0| :
| 1 1 ! | | O PE O
H
5 l
L 1 P — L 17 N — —

Figure E-2 Example showing lightning protection for the ET 200 distributed 1/0 system
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Dimensional drawings F

In this chapter This chapter contains dimensional drawings of all the components described

in this manual.

Section Topic Page
F1 Dimensional drawing of the IM 308-C master interface F-2
F.2 Dimensional drawings of the bus connectors
F.3 Dimensional drawings of the RS 485 repeater

Thedimensional drawing of the S5-95U programmable controller is in the
system manu&b5-95U Pogrammable Contiler.

ET 200 Distributed 1/0 System
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Dimensional drawings

F.1 Dimensional drawing of the IM 308-C master interface
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Figure F-1 Dimensional drawing of the IM 308-C master interface
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Dimensional drawings

F.2  Dimensional drawings of the bus connector
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Figure F-2 IP 20 bus connector (6ES7 972-0B.10-0XA0)
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Figure F-3 IP 20 bus connector (6ES7 972-0B.20-0XA0)
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Figure F-4 IP 20 bus connector (6ES7 972-0BA30-0XA0)

F-4

ET 200 Distributed I/0 System
2806161-0002




Dimensional drawings

F.3 Dimensional drawings of the RS 485 repeater
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Figure F-6 RS 485 repeater on busbar for S7-300
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Order numbers

Order numbers

ET 200 Distributed 1/0 System
2806161-0002

TableG-1 lists all the components, complete with order numbers, that you

can order as options for the ET 200 distributed 1/0 system.

Note

You can find additional order numbers in Catalog ST PI, PROFIBUS & AS

Interface, Components on the Field BusulySIEMENS partner will be

glad to help you.

Table G-1 Order numbers

Component

Order number

COM PROFIBUS

6ES5 895-6SE.2

IM 308-C (including memory card)

6ES5 308-3UC11

Memory card for IM 308-C (flash EPROM)
e 256 Khytes

e 512 Kbytes

6ES5 374-1FH21
6ES5 374-1KH21

(IM 308-C, release 2 or
higher)

6ES5 374-1FJ21

6ESS5 374-1KK21

(IM 308-C, release 2 or
higher)

Programming adapter for memory card

6ES5 985-2MC11

S5-95U programmable controller with DP master i

terface (including 32 K EEPROM)

N6ESS 095-8MEO1

32 K EEPROM for S5-95U with DP master interfa¢esES5 375-0LC61

CP 5411

6GK1 541-1AA00

CP 5511

6GK1 151-1AA00

CP 5412 (A2)

6GK1 541-2BA00

G-1




Order numbers

G-2

Table G-1

Order numbers, continued

Component

Order number

Bus connectors

up to 12 Mbaud (without PG interface)
up to 12 Mbaud (with PG interface)

up to 12 Mbaud, cable output variable (without
PG interface)

up to 12 Mbaud, cable output variable (with PG
interface)

up to 1.5 Mbaud (without PG interface)

6ES7 972-0BA10-0XA0
6ES7 972-0BB10-0XA0
6ES7 972-0BA20-0XA0

» 6ES7 972-0BB20-0XA0

6ES7 972-0BA30-0XA0

RS 485 repeater in IP 20

6ES7 972-0AA00-0XA0

Bus cables

normal

with PE sheath
buried cable
drum cable

normal cable with festoon

6XV1 830-0AH10
6XV1 830-0BH10
6XV1 830-3AH10
6XV1 830-3BH10
6XV1 830-3CH10

E(E)PROMprogrammers for parallel interface (LPT|

E(E)PROM programmer

STEP 5/ST PC package, enhanced external pr
grammer

adapter cable, length 1.5 m

1)
6ESS5 696-3AA11
579200-A0567-F088

C79195-A3863-H150

Manuals

System manugb5-90U/S5-95U
Programmable Controller

SINEC CP 5412 (A2)

SINEC L2 DP Interface of the S5-95U Prograni
mable ControllefDP Slave)

ET 200B Distributed I/O Station

ET 200C Distributed 1/0O Station

ET 200L Distributed 1/O Station

ET 200M Distributed 1/O Station

ET 200U Distributed 1/0 Station
DP/AS-I Link

ET 200 Handheld

SINEC L2/L2FO Network Components

6ES5 998-8MA.2

6GK1 971-5CAQ00-0AA.
6ES5 998-8MD.1

6ES5 998-4ET.1
6ES5 998-3EC.1
6ES7 130-1AA00-8.A0
6ES7 153-1AA00-8.A0
6ESS5 998-5ET.1
6ES7-156-0AA00-8.A0
6ES5 998-7ET.1
6GK1 970-5CAQ00-0AA.

Repeater adapter

6GK1 510-1AA00

PROFIBUS bus terminal RS 485

6GK1 500-0A.00

Optical link modules for fiber-optic waveguides

6GK1 502 3AB00
6GK1 502 4AB00

ET 200 Distributed I/0 System
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Glossary

Baud rate

Binary file

Bus

Bus connector

Bus segment

Bus system

CLEAR

Combimaster

Communications
relationship

ET 200 Distributed 1/0 System
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The speed of data transmission, expressed as the number of bits transferred
per second (baud rate = bit rate).

Baud rates from 9.6 kbaud to 12 Mbaud are possible on the PROFIBUS-DP
while the PROFIBUS-FMS permits rates from 9.6 kbaud to 1.5 Mbaud.

If, after transferring data to the DP masteru wish to save this data on the
programmer/PC as well, you must create a binary file. The binary fite con
tains all the bus, slave and master parameters of a master system configured
with COM PROFIBUS.

Common transmission path interconnecting all nodes; the bus has-two de
fined terminating points.

The bus for the ET 200 system is a two-conductor cable or a fiber-optic wa
veguide.

Physical connection between a station and the bus.

Bus connectors for ET 200 are available with and without an interface for the
programmer and with IP 20 and IP 65 protection ratings.

—Segment

The set of all stations physically connected by a bus cable forms a bus sys
tem.

An operating mode of the DP masf€he DP master reads the input data
cyclically, the outputs remain set to “0”".

The DP master participates in the token ring.

A master that can function either as a DP master or as an FMS.master

With the PROFIBUS-FMS, a communications relationship is a logical link
between two stations on the bus.

Glossary-1



Glossary

Communications
relationship
reference (KR)

Configuring

Consistent data

Control command

Cyclic processing

Device master data

Diagnostics

Glossary-2

A communications relationship exists between two stations that communicate
with one another via the PROFIBUS-FMS. Each station on the bus has at
least one communications relationship. Each relationship has a unique num
ber (known as a communications relationship reference). A communications
relationship reference corresponds to an “internal address” of the bus station
on layer 7.

The act of parameterizing individual modules in a distributed 1/0 system
and/or assigning addresses.

Data which, on account of its content, belongs together and cannot be sepa
rated is known as consistent data.

The values of analog modules, for example, must always be treated as consis
tent data, i.e. the value of an analog module must not be falsified by being
read at two dierent times.

The IM 308-C can send commands simultaneously to a group of DP slaves in
order to synchronize the DP slaves.

The control commands FREEZE and- SYNC enable event-driven syn
chronization of the DP slaves.

The regular addressing of the slaves by the master

The master (e.g. the IM 308-C) reads the input data of the slaves and sends
output data to the slaves.

Cyclic processing corresponds to the RUN and CLEAR operating modes of
the DP master

Device master data contains DP slave descriptions in a standard format. It is
easier to parameterize the master and the DP slave using the device master
data.

The detection, location, classification, indication and evaluation of errors,
faults and messages.

Diagnostics supports monitoring functions that execute automatically during
system operation, thus enhancing the availability of the system by helping to
minimize startup times and idle times.

ET 200 supports a number of diagnostics options, from an overview of the
DP slaves that have generated diagnostic reports to monitoring of individual
channels.

ET 200 Distributed I/0 System
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Distributed /O sta-
tion

DP master

DP Siemens

DP slave

DP standard

DP window

Earth

ET 200 Distributed 1/0 System
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An 1/O unit not installed in the central device. A distributed I/O station can
be located at a considerable distance from the CPU. Distributed I/O stations
include:

e ET 200B, ET 200C, ET 200L, ET 200M, ET 200U

e DP/AS-I link

e S5-95U with PROFIBUS-DP interface

e other DP slaves from Siemens or otkiendor products

The PROFIBUS-DP bus connects the distributed 1/O stations to the IM 308-C
master interface or the S5-95U with DP master interface.

A — master which functions in accordance with EN 50 1'8luivie 2, PRO
FIBUS with the DP protocol is known as a DP master

The bus protocol developed by Siemeng&hwhe cooperation of the PROFI

BUS User Forum, this bus protocol has been extended into an open,-vendor
independent system. The extended bus protocol has been ratified as European
Standard EN 50 170,0lume 2, PROFIBUS- DP standard).

A — slave operating on the PROFIBUS with the PROFIBUS-DP protocol
and functioning in accordance with EN 50 176lwhe 2, PROFIBUS is
known as a DP slave.

The bus protocol of the ET 200 distributed 1/0 system, as defined in
EN 50 170, ¥lume 2, PROFIBUS.

The DP window is the address space addressed by the FB IM308C on the
IM 308-C. Multiple DP windows are available for addressing the distributed
I/O system, beginning with address (F)F80(F)FAOQy, (F)FCOQ and
(F)FEOQ,.

When you use DP windows, you must ensure that the address space is not
also occupied either totally or in part by CPs and IPs in the central program
mable controller

The conductive soil where the potential at all points can be assumed to be
zero.
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ET 200 ET 200 distributed 1/0 system with the PROFIBUS-DP protocol is a bus for
connecting distributed 1/O stations to the 35, S5-135U and S5-155U
programmable controllers or other suitable ma3tee ET 200 is character
ized by fast reaction times, as only small volumes of data (bytes) are trans
ferred.

ET 200 is based on the European Standard EN 50 170, Volume 2, PROFI
BUS.

ET 200 operates on the master/slave principle. The DP master can be, for
example, the IM 308-C master interface, the S5-95U with DP master inter
face or a programmer/PC with a SIMIE NET PC module.

The DP slaves can be, for example, the ET 200B, ET 200C, ET 200L,

ET 200M or ET200U distributed 1/O stations, the S5-95U programmable
controller with PROFIBUS-DP slave interface, other Siemens DP slaves or
othervendor slaves.

Export A COM PROFIBUS command for saving data on a memory card or in a
binary file.

External power Power supply unit for /O modules.

supply

FDL Field bus data link; layer 2 of PROFIBUS

Floating On a floating 1/0 module the reference potentials of the control and lead cir

cuits are galvanically isolated from each otfidre input and output circuits
are not grouped, in other words they have no common reference potential
(1-to-1 grouping). Not to be confused with “isolated”.

FMS connection An FMS connection is a communications relationship between two FMS
stations.
FMS master A — master which functions in accordance with EN 50 1'8lyive 2, PRO

FIBUS with the FMS protocol is known as an FMS master

FMS service The master can exchange data with FMS services.

There are confirmed and unconfirmed FMS services. In the case of confirmed
FMS services (e.g. MSAZ), the slave sends an acknowledgment back to the
master to confirm that the services have been receivita.utonfirmed

FMS services (e.g. broadcast), the slave does not send an acknowledgment to
the master

ET 200 Distributed I/0 System
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FMS slave A — slave operating on the PROFIBUS with the PROFIBUS-FMS protocol
and functioning in accordance with EN 50 176luhe 2, PROFIBUS is
known as an FMS slave.

FMS station An FMS station is an FMS master or an FMS slave.
FREEZE A control command issued by the DP master to a group of DP standard
slaves.

When it receives the FREEZE control command, the DP slave freezes the
current state of thmputs and transfers them cyclically to the DP master

The DP standard slave freezes the status ahfhas every time it receives a
FREEZE command.

The DP standard slave does not transfer the data cyclically to the DP master
until the DP master sends the UNFREEZE control command.

The FREEZE command requires that the DP standard slaves be assigned to a
— group in COM PROFIBUS. EZ00 supports the FB IM308C for the
FREEZE command.

Gap factor Gap-update factoiThe distance between the own PROFIBUS address of the
DP master and the next PROFIBUS address is known as the gap. The gap
update factqrin turn, indicates the number of token runs that must be per
formed before the DP master checks whether there is another DP master in
the gap.

If, for example, the gap updating factor is 3, each DP master checks after 3
token runs whether there is another DP master between its own PROFIBUS
address and that of the next DP master

Ground electrode One or mode conductive parts making good contact with the ground.

Grounding Connecting an electrically conductive part to the ground electrode by means
of a grounding system.

Group You must assign the DP slaves to groups and send the FREEZE and SYNC
control commands to the groups.

Multiple DP slaves can be assigned to a group. A given DP slave can be as
signed to more than one group, but can belong to only-eneaster system.

Grouping On grouped modules, multiple input and output circuits share a commen con
nection. The common connection may carry either the (L-) potential (M-
grouping) or the (L+) potential (P-grouping).

ET 200 Distributed 1/0 System
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Group
membership

Host

IM 308-C

Import

IP 20

IP 65

IP 66

IP 67

Isolated

Isolation
monitoring

LSAP

Glossary-6

Membershipof a bus node to e group.

A host is a system or device containing at least one DP miastekample
the programmable controller with the CPU is the host and the IM 308-C is
the DP master

A unique code identifying the S5-100U I/O modules in the ET 200U distrib
uted I/O station. These unique codes are assigned to the S5-100U HO mod
ules under COM PROFIBUS.

A DP master for the ET 200 distributed 1/O system. The IM 308-C can be
used together with COM PROFIBUS and can be inserted in th&85-1
S5-135U and S5-155U programmable controllers.

A command in COM PROFIBUS for reading a configuration from a DP ma
ster a memory card or a binary file.

DIN 40050 degree of protection: protection against finger contact and ingress
of solid bodies measuring in excess of 12 mm in diameter

DIN 40050 degree of protection: complete protection against contact,-protec
tion against the ingress of dust and protection against jets of water from all
directions.

DIN 40050 degree of protection: complete protection against contact,-protec
tion against the ingress of dust and protection against the ingress of heavy
seas or powerful jets of water

DIN 40050 degree of protection: complete protection against contact,-protec
tion against the ingress of dust and protection against damaging ingress of
water under pressure when immersed.

On an isolated I/O module the reference potentials of control and lead cir
cuits are galvanically isolated, e.g. by optocouplers, relay contacts or trans
formers. Input and output circuits may be grouped. Not to be confused with
“floating”.

Facility for monitoring the isolation resistance of a system.

A link service access point is a layer 2 access point (address).

ET 200 Distributed I/0 System
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Lightning arrester

Lightning-
protection
potential
equalization

Loop resistance

Machine ground

Master

Master interface

Master PROFIBUS
address

Master/slave

procedure

Master system

Max. retry limit

max_T SDR

min_T SDR

Mode selector
switch

ET 200 Distributed 1/0 System

2806161-0002

A device capable of wholly or partially diverting a lightning pulse without
losing its integrity

Comprises those parts of the internal lighting-protection system required to
reduce the potential dérentials caused by a lightning pulse, i.e. the poten
tial-equalization busbars, potential-equalization conductors, clamps, eonnec
tors, airgap suppressers, lightning arresters and overvoltage arresters.

Total resistance of the feed and return.

The entirety of all interconnected inactive parts of a device. The machine
ground cannot carry a hazardous contact voltage even in the event of a fault.

When in possession of the token, the master may send data to other nodes
and request data from other nodes.

Module for distributed 1/0O. The distributed inputs/outputs are connected to
the programmable controller via the IM 208-C master interface.

The “master PROFIBUS address” parameter of the PROFIBUS-DP contains
the PROFIBUS address of the master to which a DP slave is assigned and
which has parameterized the DP slave.

Bus access procedure in which only one node is the master and all other
nodes are slaves.

The master plus all the slaves to which it has read and write access form a
master system.

A bus parameter defining the maximum number of call retries addressed to a
DP slave.

A bus parameter defining the maximum protocol processing time of-the re
sponding node (Station Delay Responder).

A bus parameter defining the minimum protocol processing time of the re
sponding node (Station Delay Responder).

The mode selector switch is on the IM 308-C master interface. It is a three-
position switch for the modes RUN, — STOP and— OFF

Glossary-7
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Non-floating

Non-grounded

configuration

Offline

Online

Overvoltage
arrester

Parameterization

Parameterization
master

Parameterizing

PDU

Process image

Glossary-8

Ona non-floating I1/0 module the reference potentials of control and load
circuits are electrically connected.

Configuration without a galvanic connection to ground. In most instances an
RC element is used to divert interference currents.

When the programmer is connected to the bus by the bus cable but is not ac
tive as masteit is said to be dline on the bus.

When the programmer is active as DP master on the bus, it is said to be on
line on the bus.

Device for limiting overvoltages from remote strikes or inductidact$ (or
switching operations). The currents diverted by overvoltage arresters-are sig
nificantly lower than lightning pulses with regard to peak valuesgelsaand
specific enagy.

Parameterization is the defining of an ET 200 configuration with all specific
parameters in COM PROFIBUS.

Each DP slave has one parameterization mdstére powetup procedure,

the parameterization master transfers the parameters to the DP slave, it has
read and write access to the DP slave and may modify the configuration of a
DP slave.

The FREEZE and SYNC control commands, for example, can be sent to the
DP slave only by the parameterization master

The opposite of the parameterization master is-thghared-input master

The act of transferring the slave parameters from the master to the slave.

— Protocol data unit

A process image of all inputs (= PIl) or all outputs (= PIO) at a given time.
You can access the process image in the control program.

ET 200 Distributed I/0 System
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PROFIBUS

PROFIBUS ad-
dress

PROFIBUS-DP

PROFIBUS-FMS

Protocol data unit

Reaction time

Redundancy

PROces$-leld BUS, European process and field bus standard defined in the
PROFIBUS standard (EN 50 170, Volume 2, PROFIBUS).

The standard defines functional, electrical and mechanical characteristics for
a bit-serial field bus system.

PROFIBUS is a bus system which links PROFIBUS-compatible pregram
mable controllers and field devices on cell and field level. PROFIBUS runs
the protocols DP (= distributed I/O system), FMS (= field bus message speci
fication), A (= process automation) and TF (= technological functions).

Each station must be assigned a uniqgue PROFIBUS address for identification.
The programmer or the ET 200 Handheld has the PROFIBUS address “0”.

DP masters and DP slaves are assigned PROFIBUS addresses in the range 1
to 123, with the following exceptions:

The PROFIBUS bus system with the DP protocol. DP stands for distributed
I/O system.

The primary function of PROFIBUS-DP is to sustain the high-speed cyclic
exchange of data between the central DP master and the distributed I/O sta
tions.

The PROFIBUS bus system with the FMS protocol. FMS stands for field bus
message specification.

The information which is exchanged between two stations on the bus is
packed in a PDU (= protocol data unit).

The reaction time is the average time which elapses between the change of
an input and the corresponding change of an output.

The provision of duplicates for the sake of reliability. If one component fails
the duplicate assumes the role of the original.

ET 200 Distributed 1/0 System
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Redundant remote

operation

Reference poten-
tial

Response
monitoring

RS 485 repeater

RUN

Segment

Shared-input
master

Shield impedance

Glossary-10

Theduplication of a bus line monitored at both ends by two 485 repeaters in
remote mode:

= _

R R

Remote segment
(redundant segment)

_ ﬁﬁuiﬁ _

Potential to which the voltages of the circuits are referenced and the datum
for measurement of these voltages.

A slave parameter in COM PROFIBUS. If a DP slave is not addressed within
the response monitoring time, it goes to safe condition, i.e. the DP slave sets
its output to “0”.

Response monitoring can be switched on bfarfeach individual DP slave.

Device for amplifying bus signals and linkinrg segments over lge dis
tances.

An operating mode of the master

The DP master cyclically reads the input data of the slaves and sends output
data to the slaves. The master is participating in the token ring.

The bus line between two terminating resistors constitutes a segment. A seg
ment includes 0 to 32> stations. Segments can be linked-ByRS 485 re
peaters.

Other DP masters can haead access to a DP slave assigned to a parame
terization masteimhe other DP masters are known as shared-input masters.

In COM PROFIBUS masks, DP slaves assigned to a shared-input master ap
pear gray

AC impedance of the cable shield. Shield impedance is a characteristic of the
cable used and is usually specified by the manufacturer

ET 200 Distributed I/0 System
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Short-circuit

SIMATIC NET PC
modules

SINEC L2

Slave

SOFTNET for
PROFIBUS

Standard-section
busbar

Station

Station number

STOP

Suppresser

A conductive path established by a fault between two conductors that are
normally enegized in operation when the fault circuit thus created does not
include a working resistance.

SIMATIC NET PC modules are used to link the PC to bus systems, e.g.
PROFIBUS or Industrial Ethernet.

SINEC L2 is the name of the SiemensPROFIBUS.

A slave can exchange data with=amaster only when requested to do so by
the master

Slaves are, for example, all DP slaves such as ET 200B, ET 200C, etc.

SOFTNET for PROFIBUS is the protocol software for the CPL5CP 551
and CP 561 SINEC NET PC modules.

Metal busbar of a section standardized in EN 50 022.

Standard-section busbars are used to secure the devices in thElSfdd-
ily, for example S5-100U I/O modules, ET 200B, etc.

Device which can send, receive or amplify data on the bus, e.g. nséester
RS 485 repeatestar hub.

— PROFIBUS address

Operating mode of the mast®lo data is exchanged between master and
slaves. The master participates in the token ring.

Component designed to reduce induced voltages. Induced voltages occur
when circuits with inductors are switched. of

ET 200 Distributed 1/0 System
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SYNC

Terminating
resistor

Tip1

Tip2

Token

Token ring

Token runtime

Tou

TrDY

Glossary-12

A control command addressed by the DP master to a group of DP standard
slaves.

The DP master issues the SYNC control command to force the receiving DP
slaves to freeze the states of tlmitputs at their current values. The DP
standard slaves store the output data for subsequent telegrams, but the output
states remain unchanged.

After every SYNC control command, the DP standard slave sets the outputs
which it had saved as output data.

The outputs are not cyclically updated until the DP master sends the UN
SYNC control command.

The DP standard slave must be assigned-+togroup in order to implement
the SYNC control command. EZ00 supports the FB IM308C for the SYNC
control command.

A resistance for matching to the impedance of the bus cable; invaaably
terminating resistor must be installed at each end of the bus cable or segment.

In the ET 200, the terminating resistors are activated/deactivated-n the
bus connectors.

A bus parameter; idle time 1 is the idle time which elapses after receipt of a
response.

A bus parameter; idle time 2 is the idle time which elapses after sending of a
call without response.

A telegram representing the send authorization in a network. The token sig
nals the states “seized” and “free”. The token is passed from master-to mas
ter.

Each master physically interconnected by a bus receives the token and passes
it to the next master in turn. The masters participate in what is known as a
token ring.

The time that elapses between the receipt of two conseettiodens.

Quiet time for modulator; the time for switching from send to receive. The
quiet time for modulator allows for the operation of switchirfgiug trans
mitter and switching on the receiver

Ready time for acknowledgment or response.

ET 200 Distributed I/0 System
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Tser

TR

UNFREEZE

UNSYNC

VED

ET 200 Distributed 1/0 System
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Setuptime. The setup time is the time that may elapse between reception of a
telegram and the associated reaction.

Slot time. The slot time is the maximum time the transmitter allows for a
response from the station it addresses.

Target rotation time. Each master compares ttgetaotation time with the
actual token runtime. The €&fence is the factor which determines the time
that the DP master can use to send its data telegrams to the slaves.

— FREEZE

— SYNC

A VFD (virtual field device) is a map of a real field device, the purpose of
which is to obtain a standard view of any device.
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ET 200 Distributed I/0 System
2806161-0002



Index

Numbers
24V DC suppl Rule
32 K EEPROM, 8-3]

Purposd, 4-10
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uted /0 in 55-95
Accidental-contact voltage, 5-12
Address space
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Master paramete[s, 8
Options for addressing, 9-5
Page addressir@—B
S5-95U as DP mastft1-2] 11-3]
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AS interfacd, 1-1p

B

Backplane connectors of IM 308-3
Backup cop

Barometric pressufle, A7

Baud rat¢, Glossary}1
Bus parameterg, 87

BF LED. See'BF” LED

Binary fiIe
Definition | 8-2
Importing (loading) data froth, 8}4
Block diagram
IM 308-C[3-T
RS 485 repeatd6-g
Bug, Glossary-1
New feature§, 1414
Bus cabld, 5-15
Characteristic 5
Length of dropline 1
Maximum cable length, 5-20
Rules for laying cabl
Technical dat§, 5-15
Bus communication interruptd, 1210, 13}10
Bus connectgjGlossary-1
Connecting bus cabje, b5
Connecting to module, 5-29
Definition and mechanical design, 1{17
Dimensional drawin3
Disconnectind, 5-2
Preparing bus cable, 52
Bus connector 6ES7 972-0BA30, Installing bus
cable] 5-2f
Bus connectorfg-17
Applications| 5-1]
Pin assignme 9
Setting terminating resist{-29
Technical datd, 5-18
Bus connectors 6ES7 972-0BA30, Appearance,
5-27

Bus designation, Bus parametgrs|8-7
Bus interruption rectifief, 12-14, 13-{
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Busparameters
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Entering| 8-8
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Meanings] 8-

Bus profile, Bus parametefs, -7
Bus segmept, Glossary-1
Cornerstoredataofabus segnient] 1-5

Definition,[1-5

Linking bus segmen

Maximum configuration, 15
Bus segments

Cornerstone data for linking bus segments,

Rules for more than 32 stations on 1-6
Bus systetn, Glossary-
Byte consisteng| B-16{ B-1§, B-2(), B-2p, B-24,

C
Cabinet lightind, 5-14
Cable routing, Outdoofs, §-7
Cable shieldind, 5]9
CE, Mark
Certificationsjyj|A-2
Changing PROFIBUS addre&§jth COM
PROFIBUS[ 8-3)
Changing the memory c
Channel-specific diagnostifs, 9]fi3-6|
CLEAR [ClossaryT]
Operating mode of IM 308-€, 13-7

Climatic condi

Coils in circuit] 5-13

COM ET 200Windows parameterization seft
ware.SeeCOM ET 200Windows
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COM PROFIBUY, 1-B
Application windav,[7-§
Applications| 7-P
Backup cop,
Creating files], 8-3
Creating program fil¢, 813
Definition and function 5
Documentation functio
Graphical user interfade, 1-6
Importing d
Installation| 7-4
Installing online function§, 7}5

Menu ba,[7-7
Mouse — functions of buttor]s, 1-7

New features, 1442
Online functiong, 7-p
Opening existing program filgs, §-3
Parameterizing configuratign, §-5
Preconditions for using, 7-2
Saving configuratiof, 8-47
Service functiong, 8-37
Starting| 7-1
Status bg[7-§
Title bar,|7-6
Toolba[Z-8
Combimaste [Glossary-JL
Communications process
Communications processor CP 5412 (A2)11]-
Communications relation refererce, 8-17
Communications relationsh -1
Communications relationship

6

-1

Commutating capacito
Commutating capacitors for inductdrs, 513
Compatibility,[14-5
Configuration options with the RS 485 repeate
Configure
Master parametefs, 8-|
Slave parametefs, 8-[L5
Configuring} Glossary-2 |
Connecting bus cable
To bus connector with order number 6ES5
To bUﬁmector with order number 6ES7
Connection profild, 8-1}7
Connections, FMS station parameters, 8-16
Consisteng,|B-2
Rules, B-13
Consistent datg, Glossary}2
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Controlcommand, Glossary{2
See als®&YNC
Issuing[ 9-2B
Control processdé-6
Failure[ 13-13
Controls of the S5-95|), 4}-2
Correct shield installatioh, 5-]
Courses for PROFIBUS, |vi

CP 581 TM-L2[ 1-B
CPU 315-2 DR1-§
CPU 413-2 DP/414-2 DE

CPU and IM 308-C poweup[12-4

CR

Creating files in COM PROFIBUE—S
CSA certification, A-

Cycle checkpoin

Cyclic processing, Glossary-J

D
Data consistencp-2[B-2

85-95U! 1-3
Data cyclg, C-2p, C-91
Data cycle timeg, 8-40
Data exchange

Method of operatio 0
Operating principle, 4{7

Data exchange between S5-95U and DP slaves,

'~
4-6

Data-transfer lis, 9-1[3
Structure, 9-1p
DB 1, Parameters for S5-95U as DP master

DC-actuated coiIE, 5-13

Default parameter set, S5-95U, 113-5
Detecting errors with STEP|5, 913

Device master dat&eeGSD

Device master file, Definitiop, 8}2, 8-P6
Device-specific diagnosti¢s]136|
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Diagnostic

Channel-specifi¢, 9-113,116]
Device-specifi B
ID-specific

Master diagnosticp, 9-13
Overview diagnosticfs,116}
Requesting, 1-10

Slave diagnostic

Structur

Diagnostics cycl, C-
Diagnostics wordl, 1-7|
Differences between this manual and predeces
sors[y
Differences in potential, Caudes, |5-8
Dimensional drawingZ
Diode
Distributed 1/0, Access commangds, 9412
Distributed 1/O statiop, Glossary-B
ET 200B[ 1-1
ET 200L} 1-1
ET 200M] 1-11
ET 200U} 1-14, 1-1B
ET 200X| 1-13
Documenting a configuration, i COM PRG
FIBUS[8-3§
DP card.SeePROFIBUS card
DP cycle[ 4-F
DP masterGlossary-3
See alsdM 308-C
Importing (loading) data froth, 8}4
DP master interface, 1-10
Pin assignme 5

Purposd, 45

DP Siemenh

DP slave
Addressable after failu
Failure of a DP slave, 12-10, 13410

DP slaves, Possible DP sla -12

DP standard sIavE C§Iossar§| 3

Master parametefs, 8
DP standard, Glossary] T3
DP/AS-I link
DPAD, Block parameters of FB IM308[C, 10-7
Droplines, Lengtl
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Edit VFDs, Master parametefs, 8]12
Electromagnetic compatibilitseeEMV
EMC, Technical dat
EMC and cable routing, 5-7
EMC Directive| A-3
EMERGENCY OFF facilitie§, 513
EN 50 170, glume 2, PROFIBU$, 1}2
ERR, Block parameters of FB IM30§C, 1p-7
Error recognition with STEP [5,116]
Errorreporting mode
Master parameteq 2
Slave parametefs, 8-[L4
ET 200[ Glossary-}
Response of ET 240, 13-4, 18-6
Starting| 12-#, 13
Switching of,|12-15, 13-12
Switching or|, 12-p, 13{2
What does ET 200 consist —2
What is ET 20, 1}
ET 200 distributed 1/0 syste@-z
ET 200B) 1-12
ET 200G, 1-1?
ET 200L) 1-12
ET 200M| 1-1
ET 200U} 1-13
ET 200X]| 1-13
Example of parameterizing DP configuration
with COM PROFIBUY, 70

Example of parameterizing FMS configuration
with COM PROFIBUY, 7-1p

Export| Glossary-4

Exporting ;a;a ;0 ;l’ mastdxampld, 7-1p
External electrical éécts, Protection against,
External power suppj

F
Failure of a DP slae, 12-10, 13410
Failure response of the S5-9 13

Family
FMS station parameteys, 8{16
Slave paramete4
FB 230
Block paramete
Call in the STEP 5 application program,

Function|, 1-10
Technical datg, 12|

Index-4

FB IM308C
Address space occupifd, 1p-4
Application[ 10-2
Assignment of ERR parame, ‘
Assignment of FCT paramet
Assignment of the GCGR paramgt&-11]
Block parameterf, 10}6
Call{ 10-6
Can
Calling in multiprocessor mode, 98, 1p-3
Changing PROFIBUS addresges, 10-2
Error numbers in ERR parameter, 10-14
For DP/AS-I1 link} 10-§, D-P
Indirect paramet7
Memory areas occupied in the CPU, 0-2
New feature4
Parameterizing configuratign, 10-2
Runtimes], 10—E
S5 memory area with dS, 10410
S5 memory area with WO, RO, RI, 10-9
Sending control comman(is, 19-2
Shipping mediun, 10{4
Technical datg, 1015

FCT, Block parameters of FB IM308C, 10-7

FDL [Clossary-7]

Features of the IM 308-C, 3-3

Field devices as DP slaves, 1112

Field bus: PROFIBUS-DR.-

Floating
FM approval, A-8
FMS connectmm

FMS connections, Entering — example, 7-18,

[7-29

E

FMS mastetGIossary—4 |
i /]

$ 1-
FMS statio

FMS station propert|es

FREEZE-able, Slave paramettrs § 14
Function block FB IM308CSeeFB IM308C
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Gapfactor|Glossary-5

GCGR, Block parameters of FB IM30§C, 1p-7
General technical dafa, A-1

Graphical user interface of COM PROFIBUS,
Ground[ Glossary-B

Ground electrodg, Glossary}5

Grounding] Glossary-3
Grounding of inactive metal componefts, §-12

Group[ Glossary-5
Group membershiﬁ, Glossary3|6

Defining) 8-2
Grouping[ Glossary§

Groups, Assigning slaves to gro-23

H

Host{1-14[Glossary-6 |
Host designation, Host parametgrs,| 8-9
Host parameters

Definitio
Entering} 8-10
Entering — examplf, 73] 7-19
Meanings| 8-p
Host type, Host parametedrs, B-9
Hotline,[v]

ID,|B-15|[Glossary-6]

ID of manufacturef9-13
Identification systems MOB1-13
IF 964-DP[1-8

IM 180,[1-

IM 308-C, Address space used by ASM 9-3
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IM 308-C [3-3[Glossary-6
Appearancg, 3]
Block diagra

Controls and LED§, 3]3

Definition and functi9

Dimensional drawing, F{2

Loading operating system from memory
cardf 3-11

New features, 1443
Operating m7
Operating system versign, 3]13
Purposd, 32
Setting the jumpef3-9
Switching to OFFSTOP or RUN| 12-8
Technical dat, 3]8
IM 318-B) 1-13
IM 318-CJ 1-13
IM 329-N,) 1-
|mport1
Importing datd, 83
From binary file} 8-}
from DP maste[8-4
from memory card, 814
From NCM file] 8-4
IMST, Block parameters of FB IM308[C, 10-7
In host, Master parameters, 8f1
In-building, Cable routing, 5t5
Individual diagnostic$, 9-13116]
Ingress of foreign mattgA-9|
Ingress of Wat:
Initial operatior|, 12-B, 1342
Of the ET 200 — procedufe, 2-7
Installing bus cable, On bus connector 6ES7

972-0BA30[ 5-27
Installing COM PROFIBUY, 7}4
Insulation strength, AJo

Interface module IF 964-DR-4
Interfaces between lightning-protection zones,
Interference, Sinusoi5

Interference immunity, A{4
Interference voltages, Measures to prefenﬂ,|5-1

Interference-proof operatidn, 5-|13
IP 20[ Glossary-6]

ossary-9
ossary-6

Isolated, Glossary-6
Isolation monitoringj, Glossary-9
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Jumperon the IM 308-C settinf, 39
Jumper X104, 33

Jumper X4, 3-B

L

LEDs of the IM 30
LEDs of the S5-95 2
LENG, Block parameters of FB IM304C, 10-7
Lightning arreste
Lightning protection
Example}, E-Y
Rules| E-{
Lightning strike
Lightning-protection zones
Principle| E-2
schemati¢, E43
Lightning-protection componen—?
Lightning-protection potential equalization,

Glossary-7 |
Linear addressinf, 95
Definition and utilization]_ 94
LNPG, Parameters in DB 1 for S5-95U as DP
maste,|11-4
Loading operating system of the IM 304-C,_ 3-12
Loop resistancg. Glossary]7
Low-voltage switchgem
LSAP[Glossary-6

M
Machine ground, Glossary-|
Mains powe, Rules] 5-8

Manual
Applicability of the manua], {v
Purpose of the manufl] iii
Quick accesg, i
Target group of the manudl] iv

Manuals, Other requisite manu&, Vv

Manufacturer I011-6
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Master interface, Glossary-1

See alsdM 308-C

Master parameters
Entering] 8-1
Entering — exampl§, 7-J2, 7118
For IM 3
Meaningq, 81

Master PROFIBUS addres®;13 11-6,

Master systen, Glossary-T
Creating a new master syst¢m, §-19
Definition[8-19
Master/slave procedufe, Glossary;7
Masters
Possible masters, 1-8
Provision for othe|8-25

Max. retry limit|Glossary-7

max_TSDR{ Clossary-]
Mechanical conditionf, A{7

Memory card
Changin
Deleting| 8-40
Importing (loading) data frorh, 8-4
Preconditiond, 8J1, 8-34

Purposd, 3]
Menu bar of COM PROFIBU§, 7}7

min_TS

MOBY,

Mode selector switch, Glossary-
Of the IM 308-C}, 3-B

7

Module diagnostick, 9-13
Monitoring time, In the S5-95[), 13-13
Monomaster modg, 9-§@1-13|

Mouse, Functions of mouse buttdns,|7-7
MPI-ISA car
MPI interface], 7-B
Multimaster mod¢, 9-47,1-13]

Multiprocessor modg, 9-28
Master parametefs, B

N
NCM file

Definition,
Importing (loading) data frorf, 84
Network components, 1-16
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OFF, Operating mode of IM 308-C, 13-7

Offline,[8-4 | Glossary-8|

Operating system datum, S5-95U, 13-5
Operating system fiI2
Operating system version of the IM 30-13
Operating-system file, Definitio@-Z
Operation of the ET 200, General rules and reg
ulations
Operator panels, 1-12
Optical link moduleg, 1-116
Order number§, G}1
Overview diagnostics, 9-13136|
Definition| 11-7|
In the STEP 5 application program, inter

pretingq

Structurg, 9-1p,1-7
With COM PROFIBUSY, 8-§|8

Overvoltage, definitiof, EJ2

Overvoltage arrest@lossér§-8 |

P
P-page addressifg, $-5

Definition and restrictiong, 9}9
Page addressing, Definitign, $-8
Parameterization, Glossaryr8

Parameterization masfgdlossary-8|
Parameterization software: COM PROFIBUS,

Parameterization with COM PROFIBUS, Proce
dure

Parameterize, Slave parame{ers, 13-15

Parameterizing, GIossarij
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FIBUS/8-§
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PC/programmeiOffline on PROFIBUY, 8-4b
PCMCIA[7-3
PDU[Glossary-§
Programmer interfac&eePROFIBUS—Karte
Programming adaptg7-3
Planning the layout, Proceddre, p-2
PLC cycle[ 4}
Pollutant concentratiop, A}7
Potential diferences, #oiding[5-§
Potential equalizatioh, 5-8
Power failure, Handling a power failre, 12}15
Power restored in the 85-8
Power supply, switching dn, 12-5
Powerup delay Host parameters, §-9
Powerfail in the S5-95(J, 13]8
Powerup of the S5-95U on the b-4
Precondition$, 13]3
Powerup phas¢, C-41
Preconditions, Using COM PROFIBUS, J-2
Printing
Printing system documentation, Example, 1-15,
[-20
Procedure
From planning to initial operation of the ET
200[ 2
Initial operation of the ET 20p, 47
Parameterization with COM PROFIBUS,
Planning the layot, 2}2
STEP 5 application program Writi@-6
Structuring the ET 20p, 2}3
What to consider before parameterization
with COM PROFIBUS], 24
Process imagle, Glossary{8
[ 1-H, Glossary-9
PROFIBUS addregs, Glossaryf
FMS station parameteys, 8416
Master paramete(s, 8L
Slave paramete4
PROFIBUS addresses, Chang|ng, $-24
PROFIBUS card, 7]3
Bus parameters for PROFIBUS c-40
PROFIBUS-DRGlossary-4
PROFIBUS-DR1-21-3]
Characteristic 4
PROFIBUS-DP field busSeePROFIBUZIDP
PROFIBUS-FMY, 1-P, Glossary-$
Program file
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25
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Definition and restrictionf, 9-10
QVZ, During data accegs, 9-4

R
RC element, 5-1i3

tprog| C-3, C-b
tR, definitionh
tslave[ C-H
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