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Safety Guidelines
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Danger
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are not taken.
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Warning

/N

precautions are not taken.

indicates that death, severe personal injury or substantial property damage can result if proper

Caution

>

indicates that minor personal injury can result if proper precautions are not taken.

Caution

indicates that property damage can result if proper precautions are not taken.

Notice

draws your attention to particularly important information on the product, handling the product, or to a

particular part of the documentation.

Qualified Personnel

Only qualified personnel should be allowed to install and work on this equipment. Qualified persons are
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Correct Usage

Warning

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

Purpose of the Manual

The information in this manual enables you to operate an IM 153 slave interface
with the modules of the S7-300 range in the ET 200 distributed 1/O device as a DP
slave.

Required Basic Knowledge

You will need general knowledge of automation technology to understand the
content of this manual.

Furthermore, you also need to know how to use computers or similar PC tools
(e.g. programming devices) under the operating system Windows 95/98/2000 and
NT. You should also be familiar with the basic software STEP 7. The required
information and basic knowledge can be found in the manual "Programming with
STEP 7 V5.1".

Scope of Validity of the Manual

Module Order Number As of Version
IM 153-1 6ES7 153-1AA03-0XB0 02
6ES7 153-1AA83-0XB0 01
IM 153-2 6ES7 153-2AA02-0XB0 07
6ES7 153-2BA00-0XB0 01
IM 153-2 FO 6ES7 153-2AB01-0XB0 06
6ES7 153-2BB00-0XB0 01

Convention: The designation IM 153-x is used in this manual, except when a
description refers specifically to a special version of the IM 153-x.

One version of the IM 153-1 can also be used as a module in the extended range
of environmental conditions (outdoors) (see Section|1.3). You can find out the
climatic and mechanical environmental conditions in which you can use this

IM 153-1 in the Reference Manual Module Specifications.

We reserve the right in the case of the new releases of IM 153-x modules to
include a product information document containing current information with the
IM 153-x slave interface or the manual.

Distributed 1/0 Device ET 200M
EWA-4NEB780600602-06 1]
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Changes Since the Previous Version

The following changes have been made since the previous version of this manual,
ET 200M Distributed I/O Device (order number 6ES7 153-1AA00-8BAO0,
edition 05):

The IM 153-2Bx00 as of the above mentioned versions has the following new
functions:

DPV1 operation (with IM 153-1/153-2/153-2 FO)

Clock synchronism

Configuration modification in RUN (in non-redundant system)
Identification data

Time stamping with improved features

Shorter switchover times with redundancy

Update via PROFIBUS-DP or MMC
(The MMC was introduced additionally and specifically in preparation for future
functional expansions.)

Setting the PROFIBUS address using the 8-pin DIP switch
Switch 0 (bottom switch) has no effect.

You can find a detailed overview of the functions and features and how the IM
153-x modules and their previous versions differ in Chapter 9

Standards, Certificates and Approvals

The ET 200M satisfies the requirements and criteria of IEC 61131, Part 2 and
IEC 61784-1:2002 Ed1 CP 3/1. The ET 200M satisfies the requirements for
obtaining the CE symbol. The ET 200M has CSU, UL and FM certificates and
approvals. Please refer to Section|8.1 for further details on standards, certificates
and approvals.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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Position in the Information Landscape

This delivery package (order number 6ES7 153-1AA00-8BAO) consists of three
manuals, with contents as follows:

ET 200M S7-300, M7-300 ET 200M
Distributed I/O Device Programmable Distributed I/O Device
Controllers, Module Signal modules for process
Specifications automation

* Mechanical and ® General technical ® Overview of applications in
electrical specifications process automation
configuration * Power supply modules * Parameterization with

* |Installation and wiring * Digital modules SIMATIC PDM

® Commissioning and * Analog modules ¢ Digital input module
Diagnostics

_ e Order numbers for the S7-300  ® Digital output module
* |M 153 slave interface

® Order numbers for the
ET 200M

In addition to this manual you will also need the manual for the DP master you are
using and the ET 200 Distributed 1/O Device manual.

ET 200 Distributed 1/O Device DP Master manual

* System overview of the ET 200 and PROFIBUS * Configuration and commissioning
bus system a DP master system

* Planning and commissioning * Description of the DP master

* Description of the RS 485 repeater
® Description of the IM 308C
® Description of the S5-95U

In Appendix A you can find a list of additional sources of information on SIMATIC
S7 and the ET 200 distributed 1/O device.

A description of the parameter assignment and configuration frames is not included
in this manual. You can find the description on the Internet at
http://www.ad.siemens.de/simatic-cs

Distributed I/O Device ET 200M
EWA-4NEB780600602-06 \
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CD-ROM

You can also obtain the complete set of ET 200 documentation on CD-ROM.
Order number of the CD-ROM: 6ES7 998-8XC01-8YEO.

Aids to Finding Information

You can quickly access specific information in the manual by using the following
aids:

e At the start of the manual you will find a complete table of contents and a list of
the diagrams and tables that appear in the manual.

e An overview of the contents of each section is provided in the left-hand column
on each page of each chapter.

¢ Following the appendices, you will find a glossary in which important technical
terms used in the manual are defined.

e At the end of the manual you will find a comprehensive index enabling rapid
access to the information you are looking for.

Recycling and Disposal
The ET 200M hardware is low in contaminants and can thus be recycled.

Please consult a certified disposal company specializing in electronics waste to
ensure that your old device is recycled and disposed of in an environment-friendly
manner.

Additional Support

Please contact your local Siemens representative if you have any queries about
the products described in this manual. You will find an overview on the Internet at
http://www.siemens.com/automation/partner.

If you have any questions or suggestions concerning this manual, please fill in the
form at the end of this manual and return it to the specified address. We would be
grateful if you could also state your personal opinion of the manual on this reply
form.

If you require the device master file, you can download this from the
SchnittStellenCenter Firth via modem by dialing +49 (911) 737972 or on the
Internet at http://www.ad.siemens.de/csi _e/gsd.

. Distributed I/O Device ET 200M
Vi EWA-ANEB780600602-06
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Training Center

We offer courses to introduce you to the ET 200 Distributed I/O System and the
SIMATIC S7 Programmable Controller. Please contact your local training center or
the central training center in Nuremberg, D-90327 Germany.

Telephone: +49 (911) 895-3200

Internet:

A&D Technical Support

http://www.sitrain.com

All over the world, 24 hours a day:

L

T

Johnson City | #=

Technical Support

Tel.:
Fax:
E-Mail:

GMT:

Worldwide (Nuremberg)
Technical Support

Loc. time: 0:00 to 24:00 / 365 days

+49 (0) 180 5050-222
+49 (0) 180 5050-223

adsupport@
siemens.com

+1:00

Tel.:
Fax:
E-Mail:

GMT:

Europe / Africa (Nuremberg)
Authorization

Loc. time: Mo.-Fr. 8:00 to 17:00

+49 (0) 180 5050-222
+49 (0) 180 5050-223

adsupport@
siemens.com

+1:00

United States (Johnson City)

Technical Support and
Authorization

Loc. time: Mo.-Fr. 8:00 to 17:00

Tel.:
Fax:
E-Mail:

GMT:

+1 (0) 770 740 3505
+1(0) 779 740 3699

isd-callcenter@
sea.siemens.com

-5:00

Asia / Australia (Beijing)

Technical Support and
Authorization

Loc. time: Mo.-Fr. 8:30 to 17:30
Tel.: +86 1064 7575 75
Fax: +86 1064 74 74 74

E-Mail: adsupport.asia@

siemens.com
GMT: +8:00

Technical Support and Authorization speak generally English and German.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06

vii



http://www.sitrain.com

Preface

Service & Support on the Internet

viii

In addition to our range of printed documentation, our complete knowledge and
knowhow is also available online on the Internet.

http://www.siemens.com/automation/service&support

There you will find the following:

the newsletter which provides you with the very latest information on your
products

the documents you need by using the search function under Service & Support
a forum in which users and experts all over the world exchange information
your local contact for Automation & Drives in our Contact Database

information on on-site service, repairs, spare parts. You will find a lot more
information under "Services”.

Distributed 1/0O Device ET 200M
EWA-4NEB780600602-06
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Product Overview 1

In This Chapter
The product overview tells you:

e How to incorporate the ET 200M distributed 1/O device into the Siemens
programmable controller landscape.

¢ The components that make up the ET 200M distributed 1/0O device

Chapter Overview

Section Subject Page
11 What Are Distributed 1/0 Devices? 1-1
1.2 What Is the ET 200M Distributed 1/0 Device? 1-4
1.3 IM 153-x: Variants and Features 1-8

1.1 What Are Distributed I/O Devices?

Distributed 1/0O Device — Area of Application

When a system is set up, the inputs and outputs to and from the process are often
located centrally in the programmable controller.

If there are inputs and outputs at considerable distances from the programmable
controller, there may be long runs of cabling which are not easy to follow, and
electromagnetic interference may impair reliability.

Distributed 1/O devices are the ideal solution for such systems:
e The controller CPU is located centrally.
e The I/O devices (inputs and outputs) operate locally on a distributed basis.

¢ The high-performance PROFIBUS-DP ensures with its high baud rates that the
controller CPU and I/O devices communicate smoothly.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06 1-1



Product Overview

What Is PROFIBUS-DP?

PROFIBUS-DP is an open bus system based on the
IEC 61784-1:2002 Ed1 CP 3/1 standard with the "DP” transmission protocol (DP
being the German abbreviation for distributed 1/O).

Physically, PROFIBUS-DP is either an electrical network based on a shielded
two-wire line or an optical network based on a fiber-optic cable.

The "DP” transmission protocol allows a rapid, cyclic exchange of data between
the controller CPU and the distributed 1/O devices.

What Are DP Masters and DP Slaves?

The DP master links the controller CPU with the distributed 1/O devices. The DP
master exchanges data by means of PROFIBUS-DP with the distributed I/O
devices and monitors PROFIBUS-DP.

The distributed 1/O devices (= DP slaves) prepare the data of the sensors and
actuators so that it can be transferred via PROFIBUS-DP to the controller CPU.

Which Devices Can be Connected to PROFIBUS-DP?

1-2

A wide range of devices can be connected to the PROFIBUS-DP bus system as
DP masters or DP slaves, provided their behavior conforms to
IEC 61784-1:2002 Ed1 CP 3/1. The devices that can be used include the following:

e SIMATIC S7/M7/C7

e SIMATIC S5

e SIMATIC PG/PC

e SIMATIC HMI (OP, OS and TD operator interfaces)

¢ Devices from other manufacturers

Distributed I/O Device ET 200M
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Structure of a PROFIBUS-DP Network

The figure below shows you a typical PROFIBUS-DP network configuration. The
DP masters are integrated in the relevant device — for example, the S7-400 has a
PROFIBUS-DP interface, and the IM 308-C master interface module is inserted in

the S5-115U. The DP slaves are the distributed 1/O devices connected to the DP
masters via PROFIBUS-DP.

S7-400 with ¥ 308G RS
i i —I D: DP master
‘.” I : [—se=—\
L L
PROFIBUS-DP
DP slaves

0 C 1
%D"Uguﬁ FEE

S5-95U-DP OP/OS

B
ol

IF

ET 200X ET 200L ET 200M

(u[u[a]s]

0]

Drive S7-200 DP/AS-I LINK  Other field devices
Figure 1-1  Typical PROFIBUS-DP network structure
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1.2 What Is the ET 200M Distributed I/O Device?

Definition
The ET 200M distributed 1/O device is a modular DP slave with IP 20 protection.

ET 200M uses the same installation system as the S7-300 programmable
controller and consists of IM 153-x and I/O modules of the S7-300.

Structure of the ET 200M (Example)

[ === ==
-la |l BE HE g -
g #:E — —| = =

© | I
e = =3 — = =
= B = EE |-
+| Lo |0 +Ejg vt o +E g+t g+ g +H o 05U |
AN J
YT
Up to 8 I/O modules
(SM/FM/CP)

IM 153-x interface
module

PS 307 power supply
module

Figure 1-2  Structure of the ET 200M distributed I/O device (example)

You can find a list of modules you can use with the ET 200M in the STEP 7 module
catalog or in the device master file.

You will find the current device master file on the Internet at

http://www.ad.siemens.de/csi_e/gsd.

Distributed I/0O Device ET 200M
1-4 EWA-4NEB780600602-06
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"SIMATIC S7-DP Slave”

The ET 200M distributed I/O system is part of the SIMATIC S7 programmable
controller.

This means STEP 7 supports you when you configure, program and assign
parameters to the ET 200M in the DP master system and during commissioning
and diagnostics. Certain services and functions of the IM 153-2 (for example
parameterizable FM or redundancy) can only be used fully in SIMATIC S7/PCS 7.

If you use the ET 200M with a DP standard master (e.g. S5-95U), you will also be
supported by the configuration tool in the device master file, but you must pay
attention to the technical specifications (typical application specifications) of the DP
master (possible parameter assignment frame length and diagnostic frame length
etc.).

The PROFIBUS standard IEC 61784-1:2002 Ed1 CP 3/1 also includes DPV1
operation. You can only use this operating mode if you integrate the device master
file revision = 3.

The device master file revision 2 is still available to ensure compatibility with
previous versions of the IM 153-x interface module.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 1-5
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Components

There are a number of components available for the setup and commissioning of
the ET 200M. Table 1-1 lists the major components and their functions:

Table 1-1 Components of an ET 200M

Component Function Drawing
DIN rail ... accommodates the ET 200M ) ]
. modules
Accessory: o 3 3 o
® Shield contact element
©
Rail for the active bus modules ... Is the special mounting rack for g 5 g o
Accessory: the ET 200M for the ”module [ (
change during operation” and ] !

® Shield contact element "redundancy” functions

® Active bus modules

Active bus modules (BM) ... ensures that the S7-300
e BM IM/IM for redundancy with 2 x IM 153-21 | backplane bus is available. This

. means that if one module is not in
° ghflmlllggg%fggfdancy with place all the other modules are still

available via the backplane bus.
* BM PS/IM for PS 307; 2 A and IM 153-x
* BM 2x40 for two S7-300 modules 40 mm

wide

* BM 1x80 for an S7-300 module 80 mm
wide

Accessories

* Explosion-proof partition
* Backplane bus cover and bus module cover

Power supply (PS) ... converts the line voltage
Accessory: (120/230 V AC) to 24V DC I
operating voltage to supply the g
* Jumper ET 200M. o
... can be used as load power
supply for the 24 V DC load
circuits. B+
IM 153-x (for variants see Section|1.3) ... is the slave interface module; =
Accessory: connects the S7-300 modules to
the PROFIBUS-DP field bus; e

* Slot number label (to assign slot numbers) supplies operating voltage to the

backplane bus.

s

PROFIBUS cable with bus connector ... interconnects nodes in a
PROFIBUS-DP configuration.

Fiber-optic duplex cable with Simplex connector | ... interconnects nodes in a
PROFIBUS-DP configuration.

(in the plug-in adapter for IM 153-2 FO)

1 Assignment of the IM 153-2 to the two active bus modules BM IM/IM can be found in Section 4.1.4.

Distributed I/0O Device ET 200M
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Table 1-1 Components of an ET 200M, continued
Component Function Drawing
Signal modules (SM) ... adapt different process signal
Accessory: levels.
® Front connector
* Bus connector
O +
Function modules (FM) ... for time-critical and

Accessory: memory-intensive process signal
e Front ¢ processing tasks, such as

ront connector positioning or closed-loop control
® Bus connector

0 +

Communication processor (CP)
Accessory:
® Connecting cable

... relieves the CPU of
communication tasks.

]
——

SIMATIC TOP connect

Accessory:
* Front connector with ribbon cable
connection

... to wire the digital modules or for
1-, 2- or 3-conductor connection.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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1.3 IM 153-x: Variants and Features

Brief Overview of the Different IM 153-x

The IM 153-x modules are I/O interfaces for signal modules (SM), function
modules (FM) and communication processors (CP).

They have an RS 485 interface (IM 153-2 also available with fibre-optic cable
interface) and provide a graduated range of functions. The respective variants of
the IM 153-2 with RS 485 and fiber-optic cable interface have identical
functionality.

The IM 153-1 is also available as a variant for use in the extended range of
environmental conditions (outdoor).

Features and Functions

You can find a detailed overview of the features and functions of the different
IM 153-x and their current versions in Table 1-2 on page 1-9.

You can find a comparison with the previous versions, which are not included in
this table, in Chapter 9.

Distributed I/0O Device ET 200M
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Table 1-2 IM 153-x: features and variants

Functions/ Interface Module and Order Number 6ES7 ...
Features 153-1AA.. 153-2Ax.. 153-2Bx..
Module change during operation x 2 X X
Direct communication X X X
(see Section 3.10)

Enhanced diagnostics X X X
(see Section 6.4)

SYNC, FREEZE X - X
Forwarding - X X
of parameterization data from PG/PC

(see Section| 3.2)

Parameterizable FM in an - X X
ET 200M (see Section 3.3)

Time synchronization on the PROFIBUS - X X
bus system, time stamping of input

signals

(see Section 3.4)

Redundancy 1! - X X
(see Section 3.5)

Configuration modification in RUN

® In the redundant system - X X
* In the non-redundant system - - X
(See Section 3.6)

Clock synchronism 1 - - X
(see Section 3.7)

Identification data - - X
(see Section| 3.8)

Update - - X
(see Section 7.8.2)

1 SYNC, FREEZE should not be used with these functions (see Section 3.5 and 3.7).

2 Not with IM 153-1AA8xX

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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Front View of IM 153-1 and IM 153-2AA02/-2AB01

Front door closed

SF SIEMENS
BF

ACT
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o [

/
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ET 200M
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2 3

—— 153-2AA02-0XBO
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... with RS 48
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=

<
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Figure 1-3

1-10

Front view of the IM 153-1 and IM 153-2AA02/-2AB01
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Front View of the IM 153-2Bx00

Front door closed

Front door open

... with fiber-optic

é.i\:]vtlé?faRCSeélg cable interface(IM
153-2 FO only)
Status and
1 1
== T PRSI a1t LEDS 1] PROFIBUSDP
[SIEMENS]| SF[]
BF[ H PROFIBUS-DP
g s interface:
5| HIl —— 9-pin socket
ACT|°] L or
oN[g] M fiber-optic cable
N connection
I Firmware version
| — Door |
] A\ I Cable pit {)
" R
» ) Mve M
MMC MMC ﬂn:: I compartment MMIC @n:i
o dl— Setting the
SIMATIC . | —1 PROFIBUS
s ET 200M B8 g address as
AADDRESS [ADDRESS 1| ADDRESS|
0|
Jumper
Slot (removable)
IM 153-2 . Connection for
Version power supply and
12 functional ground
2 sie ||~ Order Number
T 153-2BA00-0XBO0 1]
Figure 1-4  Front view of the IM 153-2Bx00
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Getting Started

2.1 Introduction

In this chapter the following simple sample configuration will show you step by step
how to put the ET 200M into service.

¢ Installation and wiring of the ET 200M

e Configuration with STEP 7

e Integration into the user program

e Switching on the ET 200M

e Evaluation of the diagnostics:
— short circuit of the sensor power supply to M at the digital input module
— short circuit to L+ at the digital output module

The illustration below shows you which ET 200M components you need for the
sample configuration.

To DP master

1 2 4 5 Slot

0 ! = |
@) E| @)
S ¥ [ N

(@) Rail
+ LLO 0 +E J0 +E 7§
SM 322
SM 321
IM 153-2

PS 307 power supply

PROFIBUS cable with
bus connector

Figure 2-1  ET 200M components needed for the sample configuration

Distributed I/0O Device ET 200M
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2.2 Order Numbers for the Sample Configuration
Quan- Article Order number
tity (Siemens)
1 Ralil e.g.
6ES7 390-1AE80-0AA0
1 Power supply PS 307 with jumper e.g.
6ES7 307-1BA00-0AAO0
1 Interface module IM 153-2 6ES7 153-2BA00-0XB0O
1 DI module SM 321 e.g.
6ES7 321-7BH00-0ABO
1 DO module SM 322 e.g.
6ES7 322-8BF00-0ABO
2 20-pin front connector with screw-type contacts 6ES7 392-1AJ00-0AA0
Xm PROFIBUS cable with bus connector Depends on version
Xm Cable for grounding the rail, with 10 mm2 cross Commercially available
section and cable lug for M6,
length depends on installation position
Various | M6 screws and nuts Commercially available
(lengths depend on installation position) supplied
with appropriate wrench/screwdriver
1 Screwdriver with 3.5 mm tip Commercially available
1 Screwdriver with 4.5 mm tip Commercially available
1 Side cutter and tool for stripping wires Commercially available
1 Tool for attaching wire end ferrules Commercially available
Appr. Stranded wire with 1 mm2 cross section with Commercially available
2m appropriate
wire end ferrules, type A, length 6 mm
2 Single-pole ON button Commercially available
1 Indicator lamp 24 V Commercially available

Distributed I/O Device ET 200M
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2.3 Prerequisites

¢ You have set up an S7 station consisting of a power supply module and a DP
master (e.g. CPU 315-2 DP). In this sample configuration a CPU 315-2 DP is
used as the DP master. It is, of course, possible to use a different DP master
(IEC 61784-1:2002 Ed1 CP 3/1 standard).

e The latest STEP 7 version is fully installed on your programming device (PG).
The functionality of the configuration may be restricted if older STEP 7 versions
are used. You should be familiar with STEP 7.

2.4 Installation

1. Mount the rail on a firm base so that there is at least 40 mm clearance above
and below the rail.

2. Starting from the left side, mount the individual modules on the rail (plug in the
bus connectors (not for PS 307 and the last module) — engage — swing in —
screw down). Observe the following sequence:

— Power supply PS 307
— Interface module IM 153-2
— DI module SM 321
— DO module SM 322
3. Set PROFIBUS address 3 at the interface module IM 153-2.

IM 153-2

Bus
ADDRESS

ON

[e][e][e, o)

<||o|0o/e|e| o~rrvrw
E.

F

Figure 2-2  Setting the PROFIBUS address 3

Distributed I/0O Device ET 200M
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2.5 Wiring

Rail

1.

Connect the rail to the protective conductor. An M6 screw is provided for this
purpose on the rail.
Minimum cross-section from the conductor to the protective conductor: 10 mm?

Warning:

You could touch live wires if the power supply module PS 307 is switched on or the
supply cable of the power supply is connected to the mains supply.

Make sure the ET 200M is de-energized before doing any wiring.

Power Supply and IM 153-2

1.
2.
3.

Open the front doors of the PS and IM.
Undo the strain-relief assembly on the PS 307.

Strip the power supply cable. If necessary, attach wire end ferrules (in the case
of multi-conductor cables). Then connect to the PS 307 (see Figure 2-3).

Screw the strain-relief assembly tight.

5. Insert the jumper into the PS 307 and IM 153-2, and screw it tight (see

Figure 2-3).

. Check that the switch for selecting the mains voltage on the PS 307 is set to

your mains voltage.

The power supply module is factory-set to a mains voltage of 230 V AC. You
can change the setting in the following way: remove the protective cover using
a screwdriver, set the switch to the available mains voltage and reattach the
protective cover.

. Connect the PROFIBUS-DP cable between the DP master (2nd DP interface)

and the IM 153-2. The terminating resistors in the connectors must be switched
on.

Front Connectors of the DI and DO

1.
2.

Open the front doors of the DI and DO.

Move the front connector to the wiring position:

To do so, push a front connector into each DI and DO until it engages. The front
connector still protrudes from the module in this position. In the wiring position a
wired front connector has no contact with the module.

. Strip 6 mm of insulation off the ends of the wires you want to insert into the

front connector and then attach appropriate wire end ferrules to the wire ends.

Distributed I/0O Device ET 200M
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Getting Started

. Wire the front connector of the DI in the following way:

Terminal 1: L+ of PS;

Terminal 20: M of PS;

Terminal 3: button 1;

Terminal 4: button 2;

Terminal 10: free cable ends of button (see Figure 2-3)

Terminal 1: L+ of PS;
Terminal 20: M of PS;
Terminals 3 and 20: indicator lamp (see Figure 2-3)

. Guide the wires down and out of the front connectors.

. Press the release button of the front connector on the t

. Wire the front connector of the DO in the following way:

op of the module and

simultaneously push the front connector into the module until the release button

returns to its original position.

. Close the front doors of PS, DI and DO.

Connector

for PROFIBUS cable

PS 307 IM 153-2 DI DO
H H o] Bl
0 1le| o5
] el H |3 H
|;| O ol [ ol [
(@] | | (0] L
ol [ ol [
: . ol [ ol [
ot S| H
H ol [ o '®
=ZaH o| [ ol [
//<4:|® . of [1 of [
—® (@] (0]
'D@ ] o : o) :
(%) (@] (0]
| w+[0 o oA 8: 8:
o M|O © @| M H H
_:| L+%@ oL+ ol H ol -
M %) Q| M+ — - —
| | | |
Button

Power cable  Jumper
Strain-relief assembly

All modules are shown without front doors.

Figure 2-3  Wiring of the ET 200M
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2.6 Putting

Hardware into Service

Step

Activity Result

1

Connect the programming device to the DP master (MPI interface) using the
programming device cable. Make sure that the terminating resistors in the
connectors are switched on. Set the mode switch to STOP.

2 Connect the power supply cable to the | The 24 V DC LED lights up on the PS.
mains supply and switch on the power | aj| of the LEDs light up briefly on the
supply module for the DP master. CPU: the SF LED, BATF LED and 5V

DC LED remain lit. The STOP LED
flashes rapidly for 3 s and then remains
on.

3 Insert the backup battery: The BATF LED goes out, followed by
*  Plug the backup battery connector | the SF LED shortly afterwards.

into the appropriate socket in the
battery compartment of the CPU.
The notch on the connector must
point to the left.
* Insert the backup battery into the
battery compartment of the CPU.
® Close the front door of the CPU.
4 Start the programming device.

Carry out a general reset at the CPU 315-2 DP:
Turn the mode switch to MRES. Hold the mode switch at this position until the
STOP LED lights up twice and then remains permanently lit (takes 3 s).

You must turn the mode switch back to MRES within 3 s. The STOP LED starts to
flash rapidly and the CPU carries out a general reset. The CPU has completed the
general reset when the STOP LED remains permanently lit again.

Distributed I/O Device ET 200M
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2.7 Configuration

1. Start the SIMATIC Manager and create a hew project with a
DP master (e.g. CPU 315-2 DP). In addition to OB 1 also create OB 82 for the
project.

2. Add the IM 153-2 from the hardware catalog to the PROFIBUS.
3. Set PROFIBUS address 3 for IM 153-2.

4. Drag the individual modules out of the hardware catalog and drop them onto the
configuration table.

Iy HW Config  [SIMATIC 30001 (Configuration]  TE_D TG

| ldctens | 0k | |

(4 [[ DHEDC292, ikt [EES? 321-7BHO0-0AE T o1 | |
E [P T |

Pt drn-s YR el
B
7

3

Figure 2-4  Configuration table for ET 200M

Distributed I/0O Device ET 200M
2-8 EWA-4NEB780600602-06



Getting Started

5. Set the following parameters:

— in the DP slave properties dialog box for ET 200M,
accept the default settings

— in the DP slave properties dialog box for SM 321, slot 4 in the configuration
table
Diagnostics: No load voltage yes
Diagnostic alarm: yes

— in the DP slave properties dialog box for SM 322, slot 5 in the
configuration table (see Figure 2-5)

Propeilios - DOEADC24% A0 54 - |R-/50]

Substihile a ralue

Figure 2-5  DP slave properties dialog box for SM 322

6. Save and compile the configuration.
7. Load the configuration into the CPU 315-2 DP.

Distributed I/0O Device ET 200M
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2.8 Integration into the User Program

1. Create the user program in the LAD/STL/FBD editor in OB 1.
Example: Reading in the inputs and activating an output

STL Description

UEDO.1 If input E 0.1 is set and
UEO0.2 input E 0.2 is set, then

= A 4.0 assign the RLO to output A 4.0

2. Save the project in the SIMATIC Manager.

3. Load the configuration into the DP master.

2.9 Switching On

1. Switch on the power supply at the ET 200M.
2. Watch the status LEDs on the DP master and ET 200M

— CPU 315-2 DP:
5V DC: ON
SF DP: OFF
BUSF: OFF

— ET 200M:
SF: OFF
BF: OFF
ON: ON

Dry Run
1. Press the two buttons on the ET 200M alternately.

= The LEDs of inputs EO.1 and EO.2 light up alternately.
The channel status display 0 (LED of output A4.0) and the indicator lamp
do not light up.

2. Press the two buttons simultaneously.

= The LEDs of inputs EO.1 and EO0.2 light up simultaneously.
The channel status display 0 (LED of output A4.0) and the indicator lamp
light up.

Distributed I/0O Device ET 200M
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2.10 Diagnostics

1.

If a fault occurs, the OB 82 is started. Evaluate the start information in the
OB 82.

Tip: Call SFC 13 within OB 82 and evaluate the diagnostic frame. (See
Section 6.3)

SM 321: Short Circuit of Sensor Power Supply to M

1.

2.

Open the front door of the DI module and use a wire to short-circuit the sensor
power supply Vs (terminal 10) to M (terminal 20).

Watch the status LEDs.

IM 153-2:

— SF: lights up

SM 321; DI 16 x 24 V DC:

— SF: lightsup = Diagnostic message has been issued
— Vs: does not light up (terminal 10)

Evaluate the diagnostic message.

Result:
— Station status 1: Byte x.3 is set = External
diagnostics
— Module diagnosis: Byte (x+7).3 is set = Slot 4
— Channel-specific diagnosis:
Byte (x+16).0 to (x+16).5: 000011 = Slot 4
Byte (x+17).0 to (x+17).5: not relevant
Byte (x+18).0 to (x+18).4: 00001p = Short circuit

Remove the wire between terminal 10 and terminal 20.
Evaluate the diagnostic LEDs again.

IM 153-2:

- SF: Off

SM 321; DI 16 x 24 V DC:

- SF: Off

— Vs: lights up (terminal 10)

The diagnostic message is erased.

Distributed I/0O Device ET 200M
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SM 322: Short Circuit to L+

1. Open the front door of the DO module and use a wire to short-circuit the digital

2-12

2.

output O (terminal 3) to L+ (terminal 1).
Watch the status LEDs.

IM 153-2:

— SF: comeson

SM 322; DO 8 x 24 V DC/0.52 A:

— SF: comes on = Diagnostic message has been issued

— FO: comes on= Channel error

- 0: Off = Output is not active

. Evaluate the diagnostic message.

Result:
— Station status 1: Byte x.3 is set
diagnostics
— Module diagnosis Byte (x+7).4 is set
— Channel-specific diagnosis:
Byte (x+16).0 to (x+16).5: 000100g
Byte (x+17).0 to (x+17).5: 000000g
Byte (x+18).0 to (x+18).4: 00001g

. Remove the wire between terminal 3 and terminal 1.

Evaluate the diagnostic LEDs again.

IM 153-2:

- SF: Off

SM 322; DO 8 x 24 V DC/0.52 A:
- SF: Off

- FO: oOff

- 0 On

The diagnostic message is erased.

= External

= Slot 5

= Slot 5
= Channel 0
= Short circuit

Distributed I/O Device ET 200M
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Configuration Options with the ET 200M

This chapter shows you when to use which IM 153-x for what purpose, and

provides examples.

Chapter Overview
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3.1 Distributed I/Os with the IM 153-1

The IM 153-1 is the slave interface module of the ET 200M for standard

applications.
Figure 3-1 shows an example of an ET 200M with an IM 153-1 and 4 I/0O modules
of the S7-300 as distributed 1/0s on a CPU 315-2 DP as S7-DP master.

CPU 315-2 DP as DP master

[} |:|
G H e IM 153-1
Bl E2

[°°] °]

8]

@]

|
PROFIBUS il |

Figure 3-1  Distributed I/Os with the IM 153-1
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3.2 Forwarding Parameterization Data from the PG/PC with
the IM 153-2

Sample Configuration with an IM 153-2 and a HART Module

You can use HART modules in the ET 200M. In this application, the ET 200M is
the HART master for HART slaves (intelligent field devices) in the explosion-proof
area. The IM 153-2 forwards parameterization data from the PG/PC via the HART
analog input module to and from the intelligent field devices (the gray line indicates
the communication path). You can find a detailed description in the Intrinsically
Safe I/O Modules Reference Manual.

DP master
IM 153-2 For example:
/ SM 331; Al 2 x 0/4 ... 20 mA HART
1 'B / ]
(@) E (=)
—18 % —
PROFIBUS  ° | | ©

Intelligent field
Y devices

Figure 3-2 Forwarding parameterization data with an IM 153-2 and HART modules
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3.3 Parameterizable FM in a Configuration with an IM 153-2

Sample Configuration with an IM 153-2 and FM

Figure 3-3 shows an example of an ET 200M with an IM 153-2 and two SMs and
two FMs of the S7-300 1/0O modules. The S7 DP master and PG/OP can
communicate directly with the parameterizable FM via the IM 153-2 (the gray line
indicates the communication path). Parameterizable FMs are, for example, the
FM 353/354/355.

The following S7 functions are supported by the IM 153-2:

e FM parameter assignment by means of the DP master CPU

e Commissioning and diagnostics of the FM by means of a PG/PC
e Operation and monitoring of the FM by means of an OP.

You can find out in Section| 9.2 if the DP master and the FM you are using have the
functionality for distributed FMs.

CPU 315-2 DP as DP master

D
o0 =

HHE%%EEEEED

] o o o =) ] o ] ) o IM 153-2

Sv
o [l

FM parameter assignment by means of the DP master CPU

® Commissioning and diagnostics of the FM by means of a PG

PROFIBUS: .,

Operation and monitoring of the FM by means of an OP.

Figure 3-3 Parameterizable FM in an ET 200M with an IM 153-2

Distributed I/0O Device ET 200M
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3.4 Time Stamping with the IM153-2

Time stamping with IM 153-2 is possible

¢ in customer applications which use FB 62 (FB TIMESTMP)
(see online help for STEP 7)

e with the PCS 7 system solution with accuracy of 10 ms

A detailed description of time stamping with 10 ms accuracy and time
synchronization can be found in the PCS 7 function manual "10 ms Time
Stamping”.

Operating Principle

You set parameters to determine which user data of the IM 153-2 is monitored. For
time stamping it is digital inputs which are monitored for signal changes.

A changed input signal is given a time stamp and stored in a buffer (data record). If
time-stamped signals exist or a data record is full, a process interrupt for the DP
master is generated. The buffer is evaluated with "Read Data Record”. Special
messages are generated in the case of results which influence time stamping
(interrupted communication with DP master, message failure from time master, ...).

Distributed I/0O Device ET 200M
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3.4.1

Time Stamping with 10 ms Accuracy

The time stamping of signal changes is supported throughout the PCS 7 system by
all the hardware and software components: from the IM 153-2 via an S7-400 to the
OsS.

Prerequisite

Principle

The synchronization interval must be set to 10 seconds.

By carrying out configuration in STEP 7 you can monitor digital inputs for signal
changes in a system. The "coming/going signal” (rising or falling edge) is
monitored. The IM 153-2 records these altered input signals with the current time
(time stamp) and stores them as message lists. A message list is a record with a
maximum of 20 messages about time-stamped signal changes. The IM 153-2 can
store up to 15 records.

After a certain time has elapsed and if there are any messages or if a record is full,
the IM 153-2 triggers a process interrupt in the DP master (S7-400). The CPU then
reads the record and forwards the message lists to WinCC in an OS using the FB
90 “IM_DRV” driver block (included in PCS 7 software package).

Sample configuration for time stamping of signal changes with IM 153-2

Time sender

WinCC - (SICLOCK)
operator station (OS)
E 1 (system visualization)

l Industrial Ethernet

—

i,

S7-400
programmable controller

ET 200M
distributed I/O device

[
CP 443-5 L L
CP 443-1 (DP master) M I I I
SM 321-7BH... digital input
module

PROFIBUS |

(or another module authorized
for time stamping)

Figure 3-4

3-6

Sample configuration for time stamping of signal changes with IM 153-2

Distributed I/O Device ET 200M
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In the Redundant System

The IM 153-2 also supports the time stamp function in the redundant S7-400H
system.

Time Stamping Signal Changes in a S7-400H

The two IM 153-2 modules store the messages of the time-stamped signals. This
makes it possible, after a switchover operation from the active to passive IM 153-2,
for the “new” active IM 153-2 to forward the current messages to WinCC.

Note: During switchover between the two IM 153-2, signal changes are not time
stamped. You can see in WinCC when time stamping hasn't taken place.

You can find further information on time stamping in redundant systems in the
PCS 7 documentation.

Time sender
WinCC / (SICLOCK)
operator station (OS)

(system visualization)

Industrial Ethernet

S7-400H ET 200M
programmable distributed I/O device with 2 x IM 153-2
controller

EE
L i
e
Redundant [

DP master systems

o
e

ET 200M
. ' distributed I/O device with 2 x IM 153-2

Figure 3-5  Sample configuraton with 2 X IM 153-2 for redundancy in a fault-tolerant system
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3.4.2 Time Stamping with 3 ms Accuracy

Prerequisites
The following configuration is permitted for time stamping with 3 ms accuracy:
e IM 153-2 (as of 6ES7 153-2Bx00-0XB0)
e DI modules

— SM 321; DI 16 x 24 V DC; with diagnostics
6ES7 321-7BHx0-0ABO

The synchronization interval must be set to 10 seconds.

Rules
The following rules must be observed:
e The accuracy level applies throughout the entire station.
e A station can have a maximum of 128 DI modules.
e The parameterized input delay must be identical for all DI modules.
¢ No analog signals are processed in the station.

¢ No CP or FM modules are permitted in the station.

3.4.3 Time Synchronization with Flexible Time Interval

The synchronization interval can be set in the configuration tool.

The longer the set synchronization interval is, the lower the accuracy of time
stamping will be.

Distributed I/0O Device ET 200M
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3.5 Redundancy with the IM 153-2

You can operate the IM 153-2 with redundancy

on S7 DP masters (e.g. S7-400H)
on S5 DP masters (e.g. S5-115H)
with software redundancy

in accordance with the relevant standard (Specification System Redundancy
(SR) V1.0, Dec. 2001 of the PROFIBUS user organization)

Prerequisites for the ET 200M

Installation on active bus modules

The bus module 6ES7 195-7HD10-0XA0 ensures a high level of availability for
the ET 200M and shorter switchover times in the case of redundancy.

2 x 1M 153-2 on bus module BM IM/IM
The rules given in Section 4.1.4 apply for the used active bus modules and
interface modules.

Possible with the IM 153-2/-2 FO as of 6ES7 153-2AA02/-2AB01
In redundant mode, the SYNC/FREEZE function should not be activated.

Note

If the SYNC/FREEZE function is activated in a redundant system, the user must
assume responsibility for the resulting behavior of the H system (e.g. at
switchovers).

In a redundant system you can only use the IM 153-2 on DP masters that
support the fail-safe parameter. The IM 153-2 will not start up on DP masters
that don’t support this parameter, and the BF LED flashes.

Tip: You can tell from the DDB file of the DP master whether it supports the
fail-safe parameter or not.

Distributed I/0O Device ET 200M
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Sample Configuration of a Redundant DP Master System and the IM 153-2

Figure 3-6 shows an example of a configuration on an S7-400H. For the S7-400H,
the ET 200M is a single-channel switched (distributed) I/O module. You will find a
detailed description of H systems in the S7-400H Programmable Controller,
Introduction to the System Manual.

S7-400H
programmable controller
ET 200M
distributed 1/O device with 2 x IM 153-2
D —
Al
Redundant il
DP master systems il H7 ET 200M
° ! I II distributed 1/0O device

with 2 x IM 153-2

ET 200M
I I distributed I/O device
with 2 x IM 153-2

Figure 3-6 Redundancy with 2 X IM 153-2 modules in an H system

Identical Versions

If you use the ET 200M in a redundant configuration, you must use compatible
versions of the IM 153-2 and IM 153-2 FO.

You can replace compatible versions of the IM 153-2/IM 153-2 FO in the case of
configuration modification in RUN without switching off the 1/0Os. Compatible

versions are:
IM 153-2BA00 and IM 153-2AA02, as of version 05
IM 153-2BB00 and IM 153-2AB01, as of version 04.

Note: The usable range of functions is limited to the lower order number and lower
version number in each case.

S7-400H as DP master

You need STEP 7 (V 5.0 or higher) and the software package
SIMATIC S7 H Systems to configure the S7-400H system.
The DP master 1 and DP master 2:

» Process the same user program.

e Have the same parameter assignment and configuration for the IM 153-2.

Distributed I/0O Device ET 200M
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S5-115H/155H as DP Master

If you use the IM 153-2 on an S5-H system, you must configure two DP master
systems in COM PROFIBUS.

Power Supply of the IM 153-2

To safeguard availability in redundancy mode with 2 X IM 153-2, we recommend
you use a dedicated power supply module for each IM 153-2.

3.6 Configuration Modification in RUN

With IM 153-2, configuration modification in RUN is possible in both redundant and
in non-redundant systems:

¢ In the redundant system
— with IM 153-2AA02 as of version 05
— with IM 153-2AB01 as of version 04
— with IM 153-2Bx00
¢ In the non-redundant system with IM 153-2Bx00

3.6.1 Configuration Modification in RUN in Redundant System

Configuration with STEP 7/PCS 7

Information on using this function in the redundant system can be found in the
manual Programmable Controller S7-400H, High-Availability Systems and in the
online help of the optional H package for STEP 7.

Distributed I/0O Device ET 200M
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Configuration with Device Master File
Principle

With the IM 153-2Bx00, a configuration modification in RUN is also possible when
configuring with device master file. In this case, modules are added to or removed
from an ET 200M during operation. Existing modules and modules which are not to
be modified are unaffected.

During this reconfiguration process, the two IM 153-2 modules temporarily use
different configuration data. The redundant operating mode for the unaffected
modules is, however, retained.

Prerequisites

¢ "Configuration modification in RUN” must be enabled during configuration. This
must be performed for both IM 153-2 modules of the redundant system. If this
is not the case, one of the IM 153-2 modules will not start, i.e. redundancy
mode will not be possible.

Note

If configuration modification in RUN is not enabled, parameterization and
configuration must be identical for the two IM 153-2 modules.

e The parameters "Startup If Preset Configuration = Actual Configuration” and
"Module Change During Operation” must be enabled for both IM 153-2
modules.

¢ The slots for modules which are to be added must be available on the active
backplane bus. Adding or removing active bus modules is not possible during
operation.

Rules

e Atthe I/Os of an ET 200M, it is always the configuration of the currently active
IM 153-2 which is applicable.

e If there is a difference between the configurations of the two IM 153-2 modules,
the passive IM 153-2 delivers the fixed value "zero” as input data for all inputs.
The passive IM 153-2 does not deliver the real input data again until the
configurations are identical.

Distributed I/0O Device ET 200M
3-12 EWA-4NEB780600602-06



Configuration Options with the ET 200M

Configuration modification procedure
Reconfiguration is performed in the following way (example):

1. Make the appropriate modifications to the configuration offline (remove or add
module).

Note

The parameters of a module can only be changed by making two configuration
modifications in RUN:

1. Remove the module.

2. Add the module with new parameters.

3. Switch one master of the redundant system to passive (all slaves are active at
the other master).

4. Load the configuration in the master on the passive line and restart the
master —
The parameters and configuration data are loaded in the slave.

5. Switch over to the line with the new configuration —
The previously loaded configuration now becomes effective. Removed modules
are taken out of the data communication and added modules with the new
parameters are included in the data communication.

6. The changes are checked by the user.
If the changes are OK, the new configuration must also be loaded in the second
master. If the changes are not OK, the previous status can be restored by
switching over to the second master (with the old configuration). In this case,
the old configuration must be loaded on the first master again.

Note

A reconfigured module can be removed and inserted both before and after
configuration modification in RUN. The module does not become available for the
process until it has actually been inserted and the IM 153-2 which contains the
configuration for the module is active.

Distributed I/0O Device ET 200M
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Attention

It is the user’s responsibility to ensure that the configuration within the master
system is uniform. The system does not indicate whether the two IM 153-2
modules are operating with different configurations.

If the two masters in the redundant system have different configurations, a
configuration modification in RUN is carried out whenever a switchover is
performed.

Interrupts and diagnoses which the active IM 153-2 generates for an 1/0O module
are reported to the master by the passive IM 153-2, even if this module does not
exist in the configuration of the passive IM 153-2. The user must decide which
interrupts and diagnoses from the passive IM 153-2 he should ignore during the
time period of different configuration data.

3.6.2 Configuration Modification in RUN in Non-Redundant System

A detailed description of this function and its parameterization in non-redundant
systems can be found in the function manual System Modification During
Operation Using CiR.

Distributed I/0O Device ET 200M
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3.7

Features

Clock Synchronism

Reproducible response times (i.e. response times with identical length) are
implemented in the SIMATIC using the equidistant DP bus cycle, synchronization
of the user program with the DP bus cycle, and clock-synchronized transmission of
the 1/O data to the I/O modules. The clock-synchronized components of the user
program are processed using the clock-synchronized interrupts (OB 61 to OB 64)
synchronously to the DP bus cycle. The I/O data is transferred to the 1/0O modules
via the backplane bus of the DP slave at defined and constant
(clock-synchronized) intervals and switched through to the "terminal” with clock
synchronism.

Clock synchronism therefore results in the synchronization of all free-running single
cycles (from the user program in the CPU, through the DP cycle on the
PROFIBUS subnetwork and right up to the cycle in the 1/0O modules of the DP
slaves).

The maximum jitter is 10 pus.

¢ In equidistance mode, the transition into data exchange at startup can be
delayed by up to 150 DP cycles compared to the mode without clock
synchronism.

¢ With asynchronous events (e.g. removal and insertion, diagnoses and interrupts
of 1/O modules), the response of the IM 153-2 to the 1/Os can fail for one clock
cycle.
To be able to process diagnoses and interrupts without clock cycle failure, the
interval between Ti and To must be increased to at least 500 ps. Increasing the
interval beyond this minimum further improves the performance of
asynchronous events. As a general guideline, you should increase the interval
by 500 us for every asynchronous event which is be processed simultaneously
(diagnosis, interrupt, data record).
The clock synchronism adjusts automatically following a failure.

¢ Deactivating the watchdog has no effect with clock synchronism.

Note

Output of the IM 153-2 at the I/O modules and input of the 1/0O modules at the

IM 153-2 are only performed with clock synchronism if no bus modules are active.
With active bus modules, there is a time offset depending on the slot used by the
I/O module in the ET 200M.

Distributed I/0O Device ET 200M
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Prerequisites

Interface module IM 153-2; Order number 6ES7 153-2Bx00-0XB0 as of EO1
STEP 7 V5.2 or higher

PROFIBUS-DP must have a data transfer rate of at least 1.5 Mbaud (low
equidistance times can be achieved using high baud rates).

The maximum equidistance cycle is 32 ms.

The equidistance master must be a DP master of class 1, i.e. a PG/PC cannot
be an equidistance master.

In equidistance mode, only one DP master (class 1) can be active on the
PROFIBUS-DP. PGs and PCs (class 2) can be connected additionally.

The clock synchronism can only be activated at the ET 200M if the equidistant
bus cycle has been activated on the DP master system and at least one module
with synchronization support has been configured.

Optimizing the Equidistance Time

3-16

The longest (parameterizable) delay for the digital input/output modules
determines the length of the equidistant DP cycle.

Tip: With clock synchronism, make sure that all of the digital modules in the
ET 200M station have the same delay.

The smaller the input delays are that you set for the digital input modules, the
shorter the possible equidistance times will be.

Tip: Wherever possible, set an input delay of 0.1 ms for the digital input
modules.

In the case of modules which support clock synchronism, the processing time at
the module must also be taken into consideration.

The minimum possible equidistance times in the station depend on the number
of modules in the ET 200M.

You can also achieve small equidistance times if you distribute the modules of
an ET 200M (with a large number of modules) between two ET 200M stations.

The equidistance time is reduced if you increase the baud rate.
Tip: Set the highest possible baud rate.

Distributed I/O Device ET 200M
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Procedure for Parameterizing Clock Synchronism
1. Settings at the CPU:
"Object Properties” of the CPU > "Clock-Synchronized Interrupts” tab
— Set CPU clock-synchronized interrupt.
— Select the used DP master system.
— Select the desired subprocess image.

— Recommended delay time:
Accept the default setting.

Memory Interrupts | Time Interrupts | Cyclic Interrupts |Diagnostics/CIock Protection

General Startup | Clock-Synchr. Interrupts | Cycle / Clock Flag Remanence

DP Master Subprocess Image(s)
Priority System No. (e.g.: 1.4) Time Delay

OB 61: 1 v ] 1

3.000 | ms

Default

Figure 3-7  "Clock-synchronized interrupts” dialog box

Distributed I/0O Device ET 200M
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3-18

2. Settings at the DP master system:

"Object Properties” of the DP master > "General” tab > "Properties” button >
"Parameters” tab > "Properties” button > "Network Settings” tab > "Options”
button

— Activate the equidistance at the DP master system.
— Set the length of the equidistant DP cycle (max. 32 ms).

— Set "Times Ti and To identical for all DP slaves” (synchronizes the 1/0O data
of the various DP slaves).

— Times Ti and To can be set separately.
Recommendation: Accept the default settings for Ti and To.

Equidistanc% Network Station | Cables |

Activate equidistant bus cycle

Optimize DP cycle (and poss. Ti, To):

—— Number of PGs/OPs/TDs etc. on PROFIBUS

Configured: E Total: E
Graduation:
Equidistant DP cycle: ‘ 8.000 ‘%‘ ms ‘ 0.125 ‘ ms | Details ...
(min = 6.000 ms; max. = 32.000 ms)
— Synchronization of Slaves
'I_'imes Ti apd 'I_'o identica_l for all slaves
(if not: setting in Properties - Slaves)
Graduation:
Time Ti (read in process values): ‘ 3.5000 ‘%‘ ms ‘ 0.0625‘ ms
(min = 3.4375 ms; max = 3.5625 ms)
Graduation:
Time To (output process values): ‘ 3.5000 ‘%‘ ms ‘ 0.0625‘ ms
(min = 0.8125 ms; max = 3.5625 ms)

Figure 3-8  "Option” dialog box

Note

If you click the "Recalculate” button, STEP 7 calculates a value for the equidistant
DP cycle; this value takes the current PROFIBUS-DP configuration into
consideration. The value is then automatically entered in the "Equidistant DP
cycle”, "Time Ti (...)” and "Time To (...)" fields.

Distributed I/O Device ET 200M
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3. Settings at the DP slave:

"Object Properties” of the DP slave> "Clock Synchronization” tab

Activate "Synchronize DP slave with equidistant DP cycle”.

Enter the times Ti and To (if not set at the master system under "Times Ti
and To identical for all DP slaves”). Recommendation: Accept the default
settings for Ti and To.

Select the modules to be synchronized and, in the "Addresses” tab, assign
them to the subprocess image defined in the CPU.

DP Slave Properties

General |Time Stamping | Identification| Special| Clock Synchroniz. |Time Synchronization |

Synchronize DP slave with equidistant DP cycle (Ti/ To identical for all slaves)

Time Ti (read in process values): 3.5000 g ms Graduation: |:| ms

(min = 0.5000 ms; max =3.8750 ms)

Time To (output process values): 3-5000 ms  Graduation: |:| ms

(min = 0.9375 ms; max = 3.8750 ms)

Equidistant DP cycle: 8.000 g ms

(min = 3.402 ms; max = 32.000 ms)

Figure 3-9  "DP Slave Properties” dialog box

Note

If you click "Clock Synchronization” in the "Edit” menu, a configuration overview of
the clock-synchronized modules is displayed.

4. Create the user program:

Create the OB 61.

At the beginning of the OB 61, the SFC 126 must be called to update the
subprocess image of the inputs.

At the end of the OB 61, the SFC 127 must be called to update the
subprocess image of the outputs.

The subprocess image parameterized in the CPU ("Clock-Synchronized
Interrupts” tab) must be used as the subprocess image.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 3-19



Configuration Options with the ET 200M

Time Calculation

Only the processes in the IM 153-2 interface module are taken into consideration
in the formulae below. Times for data exchange and processes in the 1/O modules
are not taken into consideration. The values only apply to the system without
active bus modules.

Inputs

t, [us] = K, + i [di, (1 + 8b,) + ai, (35 + 16wW,)]

n=4
bn:  Number of input bytes (digital) at slot n
wpn:  Number of input words (analog, ...) at slot n

di, =1, ifthe slotis configured with a digital module and
inputs are available
=0  otherwise

ai, =1, ifthe slotis configured with a non-digital module
and inputs are available
= otherwise

K¢ =200

Outputs

11
to [us] = Ko + > [do, (1 + Bb,) + @0, (35 + 10w,)]

n=4
bn:  Number of output bytes (digital) at slot n
wpn:  Number of output words (analog, ...) at slot n

do, =1, ifthe slotis configured with a digital module and
outputs are available
=0  otherwise

ao, =1, ifthe slotis configured with a non-digital module
and outputs are available
=0  otherwise

Distributed I/0O Device ET 200M
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Internal Processes of the IM 153-2

5
K[us] = > Smkn
m=1

S1=1 kl = 100 us

S, = 1, if time synchronization is active ko = 100 us
= 0 otherwise

S3 = 1, if parameterizable modules are used ks = 400 us
= 0 otherwise

Sy = 1, if I&C/HART modules or kg = 500 us

parameterizable FMs are used

= 0 otherwise

Sg = 1, if time stamping is active ks = 500 us
= 0 otherwise

Note

With IM 153-2 (6ES7 153-2Bx00-0XB0), the use of active bus modules is not
intended for clock-synchronized operation since the synchronization conditions for
this application are fulfilled by certain modules only.

If active bus modules are to be used despite this, the user must include an extra
time of 500 us for both Ti and To, therefore adding 1 millisecond to the equidistant
DP cycle.

Further Information

Further information on clock synchronism can be found in the online help of
STEP 7.

Distributed I/0O Device ET 200M
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3.8 Identification Data

Identification data is information stored in a module and supports the user when
¢ eliminating faults in a system
¢ checking the system configuration

¢ locating hardware modifications in a system

The identification data allows modules to be clearly and unambiguously identified
online. As of IM 153-2Bx00 this data is available on the ET 200M.

In STEP 7 the identification data is displayed in the tabs "Module

Status — IM 153-2” and "Properties — DP Slave”.

Reading the Identification Data

The user can access specific identification data using Read Data Record. The
data is accessed in two stages:

1. A directory containing the data record numbers for the various indices is stored
in data record 248 (see Table 3-1).

Table 3-1  Structure of data record 248 for ET 200M

Contents ‘ Length (bytes) Code (hex)
Header information
ID of contents directory 2 0001
Index of contents directory 2 00 00
Length of subsequent blocks in bytes 2 00 08
Number of blocks 2 00 05
Block information for identification data
SSLID 2 F111
Associated data record number 2 00 E7
Length of data record 2 00 40
Index 2 0001
SSLID 2 F111
Associated data record number 2 00 E8
Length of data record 2 00 40
Index 2 00 02
SSLID 2 F111
Associated data record number 2 00 E9
Length of data record 2 00 40
Index 2 00 03
SSLID 2 F111
Associated data record number 2 00 EA
Length of data record 2 00 40
Index 2 00 04
8 byte block information for additional data record objects

X 48

Distributed I/0O Device ET 200M
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2. The item of identification data assigned to the respective index can be found

under the associated data record number (see Table 3-3).

— All data records with identification data have a length of 64 bytes.

— The data records are structured in the way shown in Table 3-2.

Table 3-2  Structure of data records with identification data

Contents Length (bytes) Code (hex)
Header information
SSL ID 2 F111
Index 2 00 Ox
Length of identification data 2 00 38
Number of blocks with identification data 2 00 01
Identification data
Index 2 00 Ox
Identification data for respective index (see | 54
Table 3-3)
DS ™ 23
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The identification data is assigned to the indices in the way shown in Table 3-3.

Table 3-3 Identification data

Identification data Access Default Description
Index 1
Manufacturer Read 2A hex (= 42 dec) The name of the manufacturer is
(2 bytes) stored here.
(42 dec = Siemens AG)
Device designation Read 6ES7 153-2Bx00-0XB0 | Order number of the module
(20 bytes)
Device serial number | Read Depends on The serial number of the module is
(16 bytes) version stored here. This allows clear and
unambiguous identification of the
module.
Hardware revision Read Provides information on the module
(2 bytes) version. Is incremented if the version
and/or firmware of the module
changes.
Software revision Read Provides information on the firmware
(4 bytes) version of the module. If the firmware
version is incremented, the module
version (hardware version) also
increases.
Statistical Read - Provides information on the
revision No. (2 bytes) parameterized modifications on the
module. The statistical revision No. is
incremented after each modification.
Index 2
TAG Read/ - Location identifier of the module.
write Here you enter a unique identifier for
(max. 32 the module.
characters)
Index 3
Installation date Read/ - Contains the date on which the module
write was installed. Enter the date here.
(max. 16 Format YYYY-MM-DD
characters)
Index 4
Description Read/ - Free text which is stored in the module.
write Here you can enter additional
(max. 54 information regarding the properties of
characters) the module.

3-24
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3.9 Fiber-Optic Network with the IM 153-2 FO

In this section we show you a sample configuration of a fiber-optic network without
considering the function performed by the IM 153-2 FO.

Sample Configuration

Figure 3-10 shows an example of how a fiber-optic network is configured with the
ET 200M and the IM 153-2 FO as the slave interface.

Note the following points when using a fiber-optic network with nodes with
integrated fiber-optic interfaces:

e The fiber-optic network can be set up as a line or star-type configuration.

¢ If you remove the fiber-optic cable from an integrated fiber-optic interface, the
following nodes will also no longer be accessible:

S7-400H programmable controller
with the IM 467 FO as DP master

| =
1

I

i IRIRInIRIn ET 200M
distributed 1/0O device with the IM 153-2

[
g
1= {|™

]
"
{

[° ]
"
{

>

Fiber-optic duplex cable

Fiber-optic duplex cable

¥

Figure 3-10 Fiber-optic network with the IM 153-2 FO

Further information on network configuration and network components can be
found in the manual SIMATIC NET; PROFIBUS Networks (Order No.
6GK1 970-5CA20-0BAO).

Distributed I/0O Device ET 200M
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Configuration Options with the ET 200M

3.10

Principle

Example

Direct Communication

As of STEP 7 V 5.0 you can configure direct communication for the PROFIBUS
nodes. The IM 153-x can patrticipate in direct communication as the sender
(publisher).

Direct communication is characterized by the fact that the PROFIBUS-DP nodes
listen in to find out which data a DP slave is sending back to its DP master.

Using this function the eavesdropper (recipient) can directly access changes in the
input data of remote DP slaves.

During configuration in STEP 7, in addition to defining the relevant 1/O input
addresses, you can also define which of the recipient’s address areas the required
data from the sender will be read to.

Figure 3-11 gives an example indicating which direct communication relationships
you can configure with an ET 200M as the sender and which nodes can listen in as
possible recipients.

DP master

CPU 31x-2 System 2

system 1 DP master

CPU 31x-2 as CPU 31x-2 as

DP master 1 DP master 2
=

PROFIBUS

DP Slave

§

:m}
L
+
b
L

12| ET 200M

ojo Ep Vo bp B o b

CPU
’31x-2
\# as DP

slave

ET 200M ET 200M

Figure 3-11
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Direct communication with the IM 153-x
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Installation

Introduction

In this chapter we will show you how to carry out the mechanical configuration, and
prepare and install the ET 200M components.

To set up an ET 200M, you must take into account the configuration of the
electrical installation. Make sure you also read Chapter 5, entitled "Wiring”.

Chapter Overview

Section Contents Page
4.1 Mechanical Configuration 4-2
4.2 Installation 4-8
4.3 Connecting the Bus Connector 4-17
4.4 Connecting the Fiber-Optic Cable to the IM 153-2 FO 4-18
45 Setting the PROFIBUS Address 4-20

Open Modules

The modules of an ET 200M are open equipment. That means you can only install
the ET 200M in housings, cabinets or electrical operating areas. These housings,
cabinets and electrical operating areas should only be accessible by means of a
key or a special tool. Only trained or authorized personnel should have access to
the housings, cabinets or electrical operating areas.

Distributed I/0O Device ET 200M
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Installation

4.1 Mechanical Configuration

In This Section

Section Subject Page
4.1.1 | Horizontal and Vertical Installation 4-2
4.1.2 | Clearance Measurements 4-3
4.1.3 | Arrangement of the Modules in an ET 200M Configuration 4-4
4.1.4 | Rules for Configuring the "Module Change During Operation” and 4-5

"Redundancy” Functions

41.1 Horizontal and Vertical Installation

You can install the ET 200M horizontally or vertically.

Permissible Ambient Temperature
¢ Horizontal installation From 0to 60 °C
¢ Vertical installation From 0 to 40 °C

Installing the ET 200M together with IM 153-1AA8x (outdoor) and outdoor modules
extends the specified temperature range to —25 °C.

oD]=
|
8]

=]
[°°]

a] \a_,n 0 +bJ0 +L |0 +b 0 v+ 0 +bf0 v 0 +8 0 +

T
P |
4 M

Horizontal installation

i

e ——] You must always position the IM 153-x and the
power supply at the bottom or on the left.

=[To o

Vertical installation

[0 ls o

Figure 4-1 Horizontal and vertical installation of an ET 200M

Distributed I/0O Device ET 200M
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Installation

4.1.2 Clearance Measurements

Rules

If you adhere to the minimum clearance measurements:

¢ You will ensure that the S7-300 modules do not get too hot.

¢ You will have adequate space for inserting and removing the S7-300 modules.

¢ You will have sufficient space for running cables.

e If you use a shield contact element, you can connect shielded cables directly
with the rail (see Section 5.2.4). This increases the height of the S7-300
mounting rack to 185 mm. You must, however, still maintain a clearance of

40 mm.

Clearance Measurements

Figure 4-2 shows you the clearance measurements to nearby cable ducts,

apparatus, cabinet walls etc. for an ET 200M installation.

If you use a shield contact element, the dimension specifications apply from the

lower edge of the shield contact element.

—1
20 ° |0
mm |®
4—»1

20
mm

Figure 4-2  Clearance measurements for an ET 200M installation on a mounting rack

Installation Dimensions of the Modules

The dimensioned drawings of the S7-300 modules are contained in the Module

Specifications Reference Manual.

You can find the installation dimensions of the IM 153-x in Section 8.3.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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Installation

Length of the Rails

Depending on the ET 200M installation you have, you can use the following rails:

Rail for ... Usable length for Remarks
" Standard” Module change modules
during operation

160 mm - 120 m Comes with fixing holes
482.6 mm 482.6 mm 450 mm

530 mm 530 mm 480 mm

- 620 mm 580 mm

830 mm - 780 mm

2000 mm 2000 mm Cut to length required | Fixing holes must be drilled

(see Section 4.2.1)

4.1.3 Arrangement of the Modules in an ET 200M Configuration

Rules
The following rules apply to the arrangement of the modules in an ET 200M:

e An ET 200M can only be installed on one mounting rack (rail), because coupling
to other mounting racks via interface modules is not permissible.

¢ A maximum of 8 signal modules, function modules or communication
processors can be installed to the right of the IM 153-x.

Figure 4-3 shows the arrangement of the modules in an ET 200M configuration
with eight S7-300 modules.

T [ EEEEEEEE
BEHEHHEEL

LO

]
+
I
[m]
+

PS IM 153-x S7-300 modules

Figure 4-3  Arrangement of the modules of an ET 200M

Distributed I/O Device ET 200M
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Installation in an Intrinsically Safe Area

4.1.4

Rules

If you use the ET 200M in intrinsically safe areas, you must insert a DM 370
dummy module between the IM 153-x and the modules in the intrinsically safe
area. This is the only way to adhere to the required thread length (see also the
Intrinsically Safe I/O Modules) Reference Manual.

Rules for Configuring the "Module Change During Operation”
and "Redundancy” Functions

The following rules apply in addition to those listed in Section 4.1.3:
¢ You must insert the IM 153-x and all SMs/FMs/CPs on active bus modules.

For redundancy with IM 153-2 you must insert the interface module on the
active bus module BM IM/IM in the following way:

IM 153-2 on bus module 6ES7 195-
6ES7 153- 7HDO00-0XA0 7HD10-0XA0

2AA02-0XB0 Yes No

2AB01-0XB0

2BA00-0XB0O Yes Yes

2BB00-0XBO The IM 153-2Bx00 then runs in The new functions of the
compatible mode with the IM 153-2Bx00 are only provided
functionality of IM 153-2AA02/ with this bus module.
-2ABO1.

Note

The active bus module 6ES7 195-7HD10-0XA0 has two yellow markings to aid
identification. These markings indicate that only IM 153-2Bx00 modules should be
inserted on this bus module.

Distributed I/0O Device ET 200M
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Installation

¢ Use the rails for "module change during operation” (only these can take the
active bus modules).

¢ Close unused slots with the backplane bus cover. Close the last bus module
with the bus module cover. The bus module cover is included with the BM
PS/IM and IM/IM bus modules. The backplane bus cover has to be ordered
(see Appendix A).

Example:
Bus module 2 x 40
(...7HB)

< .\ Bus module

cover

al

Backplane bus
cover

¢ If you use the ET 200M in an intrinsically safe area, use an explosion-proof
partition — preferably between the modules in the intrinsically safe area and the
modules in the non-intrinsically safe area.

Distributed I/0O Device ET 200M
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Installation Options

You can install up to 9 active bus modules depending on the length of the rail:

You can use the following bus modules depending on
functionality and installation setup:

Redundancy with IM 153-x for "module
2xIM 153-2 change during operation”
0O BM O BM
IM/IM PS/IM

L1 |

BM BM BM BM BM

SR Y0

~
A maximum of 8 BM 2 x40 or BM 1x80

!

For I/0O modules
(SM/FM/CP) 80 mm wide

For 2 1/0 modules x 40 mm wide (SM/FM);
This requires a maximum of 4 bus modules
for an ET 200M

Figure 4-4 Installation setup with active bus modules

Placement of the PS 307 Power Supply Modules

Redundancy with Are you using the 530 mm rail?

2xIM 153-2 Then you can install either 2 x PS 307; 2A or 1 X PS 307; 5A on the left
next to the BM IM/IM on the rail. (If you install the BM IM/IM in the right
latched position on the rail.)

Otherwise, you must install the power supply modules on a separate S7
DIN rail.

Recommendation: Each IM 153-2 should have its own PS.

IM 153-1/-2 for "module The PS 307; 2A fits next to the IM 153-x on the BM PS/IM.
change during operation” The PS 307; 5A and 10 A don't fit on the BM PS/IM. You must install
these on a separate S7 DIN rail.

Distributed I/0O Device ET 200M
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Installation

4.2 Installation

There are two configuration types for the ET 200M:
e Standard configuration with rail and bus connectors between the modules

¢ Configuration with active bus modules for the "Module Change During
Operation” and/or "Redundancy” functions

You should read the sections which are relevant to your needs:

Installing the Rail

/\

Standard Configuration Configuration with Active Bus Modules

\/

After Installation

Section Subject Page
4.2.1 | Installing the Rail 4-8
4.2.2 | Standard Configuration (Installing Modules on the Rail) 4-12

4.2.3 | Configuration with Active Bus Modules (Installing Active Bus Modules 4-14
and Modules)

4.2.4 | After Installation 4-15

4.2.1 Installing the Rail

Uniform Installation

All the information in this section applies to both the DIN rail and the rail for active
bus modules.

Rail for Active Bus Module

To configure an ET 200M with the "module change during operation” and/or
"redundancy” function, use the associated rails (order number
6ES7 195-1Gxx0-0XA0). Only these rails can take the active bus modules.

Distributed I/0O Device ET 200M
4-8 EWA-4NEB780600602-06



Installation

Are you Installing a 2-Meter Rail?

If not, you can skip this section and read on from the section entitled

Dimensioned Drawing for Fixing Holes.

If so, the 2-meter rail has to be prepared for installation.
Proceed as follows:

1.
2.

Shorten the rail to the required length.

Mark out:

— Four holes for fixing screws (for dimensions, see Figure 4-5 and

Table 4-1)

— A hole to take the fixing screw for the protective conductor.

Is the rail longer than 830 mm?

If so: You must make additional holes for more fixing screws to ensure the rail is
secure.Mark out these holes along the groove in the middle section of the rail

(see Figure 4-5). These additional holes should be at 500 mm intervals.

If not: No further steps must be taken.

Drill the marked holes to a diameter of 6.5 *0-2 mm for M6 screws.

Tighten the M6 screw to fix the protective conductor.

Groove for
drilling extra
fixing holes

Hole for
connection
of protective
conductor

Hole for fixing screw

Drilled hole for extra
fixing screw

Hole for fixing screw

Figure 4-5 Fixing holes of the 2 m rail

Distributed I/O Device ET 200M
EWA-4NEB780600602-06

4-9



Installation

Dimensioned Drawing for Fixing Holes

The fixing-hole dimensions for the rail are shown in Table4-1.

Table 4-1 Fixing holes for rails
Din Rail 2 m Rail
32.5 ? 3 32.5 mm $
™ b & +
Vi
57.2 ®) 57.2 mm
mm D
f=n g'q;approx. approx.—p
., 500 mm 500 mm
; & )}
/L 1I5mm — )
a b
—>

Length of Rail | Dimension a Dimension b -

160 mm 10 mm 140 mm

482.6 mm 8.3 mm 466 mm

530 mm 15 mm 500 mm

620 mm 15 mm 590 mm

830 mm 15 mm 800 mm

Fixing Screws
You have a choice of the following screw types for fixing the rail.
For Type of Screw Description

Lateral fixing screws

M6 cheese-head screw M6 to
1ISO 1207/ 1SO 1580
(DIN 84/DIN 85)

M6 hexagon-head screw to ISO
4017 (DIN 4017)

Extra fixing screw
(only for 2 m rail)

M6 cheese-head screw to
ISO 1207/ 1S0O 1580
(DIN 84/DIN 85)

Choose a suitable screw length
for your configuration.

You will also require 6.4 was-
hers to ISO 7092 (DIN 433)

4-10
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Installing the Rail
To install the rail, proceed as follows:

1. Choose a position for the rail that leaves enough room to install it properly and
enough space to cope with the temperature rise of the modules (leave at least
40 mm free above and below the rail; see Figure 4-2 on page 4-3)

2. Screw the rail to its base (size: M6). Is this base a metallic plate or a grounded
supporting plate?

If so: Make sure there is a low-impedance connection between the rail and the
base. In the case of painted or anodized metals, for instance, use a suitable
contacting agent or contact washers.

If not: No particular steps are required.

3. Connect the rail to the protective conductor. An M6 screw is provided for this
purpose on the rail.

Minimum cross-section from the conductor to the protective conductor: 10 mm?2,

Note

Ensure that your connection to the protective conductor is low-impedance (see
Figure 4-6). If the ET 200M is mounted on a hinged rail, for example, you must
use a flexible cable to establish the connection to the protective conductor.

Protective Conductor Connection

Figure 4-6 shows you how to connect the protective conductor to the rail.

Figure 4-6  Connecting the protective conductor to the rail

Distributed I/0O Device ET 200M
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Installation

4.2.2 Standard Configuration (Installing Modules on the Rail)

Accessories

The accessories you need for installation are included with the modules. Appendix
A contains a list of accessories and spare parts with the corresponding order
numbers.

Table 4-2 Module accessories

Module Accessories Included Description
IM 153-x 1 X slot For assigning slot numbers
number label
Signal module | 1 bus connector For establishing the electrical connections between the mo-
(SM) dules
1 labeling strip For labeling the input and output points on the module

Sequence for Installing the Modules on the Rail
1. Power supply module
2. IM 153-x
3. Signal module(s)

Note: If you are installing SM 331 analog input modules, please check before
installation whether you have to move the measuring range submodules on the
side of the module. (see Chapter on analog modules in the Module
Specifications Reference Manual).

Distributed I/0O Device ET 200M
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Sequence for Installation

The individual steps to be followed when installing the modules are described
below.

Table 4-3 Installing the modules on the rail

Steps Figure

Attach and secure the PS 307 power supply.

Each signhal module comes with a bus
connector, but not the IM 153-x. When
attaching the bus connectors, always start
with the IM 153-x:

¢ Remove the bus connector from the last
module and plug it into the IM 153-x.

¢ Do not plug a bus connector into the "last”
module.

ET-0042

Do not plug in a bus connector between the
PS 307 and IM 153-x!

Hook the modules onto the rail (1),
slide them along as far as the module on the
left (2), and swing them down into place (3).

ET-0043

Bolt the modules tight, applying a torque of
between 0.8 and 1.1 Nm.

ET-0045

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 4-13



Installation

4.2.3

Configuration with Active Bus Modules (Installing Active Bus
Modules and Modules)

Installing Bus Modules and Modules

4-14

To install the active bus modules and modules, proceed as follows:

Only install the active bus modules in a de-energized state.

1.

Hook the lower edge of the BM PS/IM or BM IM/IM bus module onto the rail,
press it into the rail (a), and push it to the left until it engages (b).

Are you using the 530 mm rail and the BM IM/IM?
If you insert the BM IM/IM in the right latched position, you can install a further
2xPS 307; 2A or 1 X PS 307; 5A to the left of the BM IM/IM.

Latched
) position

®o

. Hook the next bus module (bus module BM 2 x 40 or BM 1 x 80) onto the rail

and push it onto the rail. Push it towards the left bus module, so that the
module connector has contact.

. Are you installing the ET 200M in intrinsically safe areas? If so, you must insert

the explosion-proof partition between the modules in the intrinsically safe and
intrinsically unsafe area. To do this, simply insert the explosion-proof partition
on the right-hand side guide of the bus module.

Hook the modules onto the rail and swing them down into place. Use the side
guides of the bus modules to do this. When you screw in the modules, fix the
bus module to the rail at the same time

. Plug the bus module cover onto the last bus module. If there is a slot with no

module, plug in the backplane bus cover on the unoccupied slot.

Distributed I/O Device ET 200M
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Plugging in Output Modules During Operation of an ET 200M Installation

A Warning

When you insert output modules, uncontrolled system states may occur.
This is also the case when you plug in input/output modules at an angle onto the
bus module.
When you plug in an output module, the outputs set by the user program
immediately become active!
We recommend that you set the outputs in the user program to "0” when you
remove an output module.
If modules are removed and plugged in incorrectly, neighboring modules may be
affected via the backplane bus!

42.4 After Installation

Assigning Slot Numbers

After installation you can assign a slot number to each module. This makes it
easier to assign the modules in the configuration table in STEP 7 or in COM
PROFIBUS. Table 4-4 shows the slot number assignment.

Table 4-4  Slot numbers for S7 modules

Slot Number Module Remarks

1 Power supply (PS)! -
IM 153-x -

2
3 - Not applicable

4 1st S7-300 module Next to the IM 153-x on the right
5 2nd S7-300 module -

11 8th S7-300 module -

1 Use of the power supply is optional.

Unoccupied Slots

If you do not use all the slots in a configuration of an ET 200M with active bus
modules (perhaps reserving them for later), you must leave these slots free in the
STEP 7 and COM PROFIBUS configurations.

Distributed I/0O Device ET 200M
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Applying Slot Numbers

4-16

Figure 4-7 shows you how to apply the slot numbers. The slot number labels are
included with the IM 153-x.

X
3
]

m\

ET-0046

Figure 4-7

Applying slot numbers to the modules

Distributed I/O Device ET 200M
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4.3 Connecting the Bus Connector

The following bus connectors are available:
e Upto 12 Mbaud

— Without programming device socket
(6ES7 972-0BA11-0XA0)

— With programming device socket
(6ES7 972-0BB11-0XA0)

e Up to 12 Mbaud, angular outgoing cable

— Without programming device socket
(6ES7 972-0BA40-0XA0)

— With programming device socket
(6ES7 972-0BB40-0XA0)

Connecting the Bus Connector
Proceed as follows to connect the bus connector:
1. Plug the bus connector into the IM 153-x.
2. Screw the bus connector tight on the IM 153-x.

3. If the bus connector is at the beginning or the end of a segment, you must
connect the terminating resistor (switch position "ON”).
Alternatively, you can use the PROFIBUS terminator as an active bus
terminating element.

4. Lay the interconnecting cable(s) to the designated area for the IM 153-x,
placing it (them) to the right of the 24 V DC terminal.

The nodes with a terminating resistor must always be supplied with voltage during
power-up and operation.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 4-17



Installation

4.4 Connecting the Fiber-Optic Cable to the IM 153-2 FO

Accessories

Required:

Pack of Simplex connectors and polishing sets (6GK1 901-0FB00-0AAQ)
Pack of plug-in adapters (6ES7 195-1BE00-0XAO0)

Tool for removing the cable sheath (6GK1 905-6PA10)

Installing Connectors

1.
2.

Remove approximately 30 cm of the sheath from the fiber-optic duplex cable.

Install the fiber-optic duplex cable with the associated Simplex connectors.
You can find detailed installation instructions for the Simplex connectors in the
"SIMATIC NET PROFIBUS Networks” manual.

IMPORTANT: The polished and smoothed surface of the plastic fibers must be
absolutely smooth and even. The plastic sheath must not stick out or be cut
unevenly. If this is not the case, considerable attenuation of the light signal via
the fiber-optic cable may occur!

. Place the Simplex connectors in the plug-in adapter for the IM 153-2 FO and

the fiber-optic cable in the cable guides provided. Insert the plug-in adapter until
you hear the sides clearly latch into position.

Make sure when you insert the plugs in the plug-in adapter that the sender is
always at the top and the recipient is underneath!

[

Plug-in adapter

. / for IM 153-2 FO
© | —

© i [ —
0 (©|= Z
® /fﬂ! ﬂ_ =]

Tip: Cut the lower cable approx. 10 mm
shorter than the upper one to achieve better
Fiber-optic duplex cable routing in the cable channel of the
cable IM 153-2 FO.

Max. 30 mm bending radius!

4-18
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Reusing Fiber-Optic Cables

Note

If you insert used fiber-optic cables in the plug-in adapter again, you must cut off
the bent lengths of both fiber-optic cable cores and install the Simplex connectors
again.

This avoids any attenuation losses due to parts of the cores of the fiber-optic
duplex cables being bent again and overstressed.

Inserting the Fiber-Optic Cables into the IM 153-2 FO

Insert the fiber-optic cables and attached plug-in adapters into the IM 153-2 FO.
Move the protruding handle of the plug-in adapter upwards.

Make sure the positioning is correct: the sender fiber-optic cable is plugged into the
recipient socket and the recipient fiber-optic cable is inserted into the sender
socket of the fiber-optic interface of the IM 153-2 FO.

If the IM 153-2 FO is the last node in the fiber-optic network, you must close the
unoccupied fiber-optic cable interface with filler connectors (the connectors are
already in place when the IM 153-2 FO is delivered).

ii Caution
Do not look directly into the opening of the optical sender diodes.
The light beam could damage your eyes.

I Handle
PROFIBUS-DP
sf 0 Sender
sF ([ N
O O —— Recipient (= 1
O _
acrfd || © Sender (=) R
oN [ |
Recipient
O —— Recipient
O —— Sender

R i e

Figure 4-8 Inserting the fiber-optic cables into the IM 153-2 FO

Distributed I/0O Device ET 200M
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Bending Radius for the Fiber-Optic Cable

Make sure when you wire the fiber-optic duplex cable cores and insert them into
the plug-in adapter, that the permissible bending radius of 30 mm is not exceeded.
See also the installation guidelines on fiber-optic cables in the

ET 200M Distributed 1/0 Device manual or the SIMATICNETPROFIBUSNetworks
manual.

4.5 Setting the PROFIBUS Address

Definition

Each bus node must receive a PROFIBUS address to uniquely identify it on the
PROFIBUS-DP bus system.

Rules
Observe the following rules for the PROFIBUS addresses of the IM 153-x:
¢ Permissible PROFIBUS address are: 1 to 125.

e Each PROFIBUS address can only be assigned once on the bus.

Distributed I/0O Device ET 200M
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Setting the PROFIBUS Address

Set the PROFIBUS address using a screwdriver and with the door open.

The PROFIBUS address is the addition of the switches that are on the right ("ON”

position).

Note

To allow the PROFIBUS address to be set, the IM 153-2Bx00 has an 8-pin DIP

switch instead of the previously used 7-pin switch.

The bottom switch has no function and is labeled with "0” in line with the addition
principle.
IM 153-1 IM 153-2Bx00
IM 153-2Ax0x
—Teus | 7 ey
ADDRESS| Pﬂ
ON ON
64 m| 64
32 m 32
16 16
8 8
2 2
Switch 0
1 Bus 1 —
ADDR o— 1 | has no
%0 A %0 A function
FXORY XIRY
O O L+ Q O L+
Q0| M Q@ 0| M
— 24V DC | — 24V DC |
PROFIBUS PROFIBUS
address = address =
64 64
+ 32 + 32
+ 2 + 2
+1 +1
=99 =99

Figure 4-9  Setting the PROFIBUS address

Changing the PROFIBUS Address

You can change the set PROFIBUS address at any time. The IM 153-x will accept
the changed PROFIBUS address once the 24 V DC supply has been turned off

and on again.

Distributed I/O Device ET 200M
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Wiring

Introduction

5

In this chapter we show you how to configure the electrical installation and how to
wire an ET 200M.

To set up an ET 200M, you must take into account the mechanical configuration.
Make sure you also read Section 4.1.

Basic Rules

In view of the many and varied applications of an ET 200M, this chapter can only
describe a few basic rules on its electrical configuration. You must observe at least
these basic rules if you want your ET 200M to operate faultlessly and satisfactorily.

PNO Installation Guidelines

With PROFIBUS networks, make sure you follow the PROFIBUS
Nutzerorganisation (user organization) Installation Guidelines for
PROFIBUS-DP/FMS. These contain important information on cable routing and
the commissioning of PROFIBUS networks.

Published by: PROFIBUS-Nutzerorganisation e.V.

Chapter Overview

Haid-und-Neu-Strasse 7

76131 Karlsruhe

Tel: ++721 / 9658 590

Fax: ++721 / 9658 589

Internet: |http://www.profibus.com

Guideline, order no. 2.112

Section Contents Page
5.1 Electrical Configuration 5-2
5.2 Wiring 5-13
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Wiring

5.1 Electrical Configuration

Section Subject Page
5.1.1 | General Rules and Regulations on Operating an ET 200M 5-2
5.1.2 | Operating the ET 200M with Process I/O Modules on a Grounded 5-5

Supply
5.1.3 | Configuring the ET 200M with Ungrounded Reference Potential 5-9
5.1.4 | Configuring the ET 200M with Galvanically Isolated Modules 5-10
5.1.5 | Configuring the ET 200M with Non-Isolated Modules 5-12

5.1.1 General Rules and Regulations on Operating an ET 200M

Depending on the particular area of application, the ET 200M programmable
controller, as part of a plant or system, requires that you observe a number of
specific rules and guidelines.

Note the safety and accident prevention regulations that apply to specific
applications (e.g. machinery directives).

This section outlines the most important rules you must observe to integrate your
ET 200M safely into an existing plant or system.

EMERGENCY STOP Devices

EMERGENCY STOP devices complying with IEC 204 (which corresponds to
DIN VDE 113) must remain effective during all the operating modes of the plant or
system.

Starting Up a Plant Again Following Specific Events

The following table tells you what you should do when the system starts up after
the occurrence of specific events.

If ... Then ...

e Startup follows a voltage drop or | No dangerous operating states may occur.
failure
e Startup of the ET 200M after an If necessary, force an emergency stop.

interruption of bus
communication

e Startup follows unlocking of the | There must not be an uncontrolled or
EMERGENCY STOP device undefined startup.

e The ET 200M starts up, but the
DP master does not address the
ET 200M

Distributed I/0O Device ET 200M
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Note on Radio Interference

When several electronic components are used within a switch cabinet, the radio
interference can overlap. As a result, the permissible level of radio interference

intensity in the overall configuration may be exceeded.

Tip: Space these modules out as much as possible and, if necessary, use shielded
cables or filters in the supply lines or switch cabinets with greater resistance to

radio frequency.

Mains Voltage

The following table shows you what to remember about mains voltage.

With ...

Guidelines

isolating switches

Permanently installed plants or
systems without all-pole supply

There must be a supply isolating switch or a
fuse in the building installation system

supply modules

Load power supplies, power

The system voltage range set must
correspond to the local system voltage

All ET 200M circuits

Any fluctuations in or deviations from the
rated input/load voltage must be within the
permissible tolerances (see the technical
specifications of the S7-300 modules)

24V DC Power Supply

The following table shows you what to remember about the 24 V supply.

With ...

Pay Attention to ...

Buildings

Outdoor lightning protection

24 'V DC power supply
cables, signal cables

Indoor lightning protection

Install lightning
protection (e.g.
lightning
conductors).

24 V power supply

Safe electrical isolation of safety extra-low voltage

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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Protection From External Electrical Exposure

The following table shows you what to remember about protection from electrical
exposure and faults.

With ... Make Sure That ...
All plants or systems in ... the plant or system is connected to the protective
which the ET 200M is conductor for diverting electromagnetic interference.
integrated
Connection, signal and ... the wiring routing and installation are correct.
bus lines
Signal and bus lines ... any break of a line or conductor does not result

in undefined states of the plant or system.

Rules on the Power Consumption and Power Loss of an ET 200M

5-4

The S7-300 modules get the power they need for operation from the backplane
bus and, if necessary, from an external load power supply.

e The power consumption of all the signal modules from the backplane bus must
not exceed the power the IM 153-x can deliver to the backplane bus.

e The PS 307 power supply is dependent on the power consumption from the
24V load power supply; this is made up of the total power consumption of the
signal modules and all other connected loads.

e The power loss of all the components in a cabinet must not exceed the
maximum thermal rating of the cabinet.

Tip: When establishing the required dimensions of the cabinet, ensure that the
temperature inside the cabinet does not exceed the permissible 60 °C even
where external temperatures are high.

You will find the values for the power consumption and power loss of a module
under the technical specifications of the relevant modules.

Distributed I/O Device ET 200M
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5.1.2

Definition:

Operating the ET 200M with Process I/O Modules on a
Grounded Supply

This section contains information concerning the overall configuration of an
ET 200M system with a grounded incoming supply (TN-S system). The specific
subjects discussed are:

e Circuit-breaking devices, short-circuit and overload protection in accordance
with DIN VDE 0100 and DIN VDE 0113

e Load power supplies and load circuits.

Grounded Supply

In a grounded supply, the neutral conductor of the system is grounded. A simple
ground fault between a live conductor and ground or a grounded section of the
plant causes the protective devices to trip.

Components and Protective Measures

Various different components and protective measures are prescribed when setting
up an entire plant. The types of component and the degree to which the protective
measures are binding depend on the DIN VDE regulation that applies to your plant
setup. The following table refers to Figure 5-1.

Table 5-1 DIN VDE specifications for configuring a PLC system

Compare ... Reference DIN VDE 0100 DIN VDE 0113
in Figure
5-1 (Page
5-7)
Circuit-breaking device for PLC, ... Part 460: ... Part 1:
sensors and actuators Main switch Disconnector
Short-circuit and overload protec- ... Part 725: ... Part 1:
tion: Single-pole pro- e Inthe case of a
Grouped for sensors and actuators tection of circuits grounded
secondary
circuit: provide
single-pole
protection
* Otherwise:
provide
all-pole
protection
Load power supply for AC load cir- Galvanic isolation | Galvanic isolation
cuits with more than five electro- by transformer by transformer
magnetic devices recommended mandatory

Distributed I/0O Device ET 200M
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Features of Load Power Supplies

The load power supply feeds input and output circuits (load circuits), as well as
sensors and actuators. The characteristic features of load power supplies required
in specific applications are listed in the following table.

Characteristics of the
Load Power Supply

Mandatory for ...

Remarks

Safe (electrical) isola-
tion

Modules that have to be
supplied with <60V DC
or <25V AC

24V DC load circuits

The PS 307 power supplies and the
Siemens load power supplies of the
6EP1 series have this feature.

Output voltage toleran-
ces:

20.4Vt028.8V
40.8Vto57.6V
51Vto72V

24V DC load circuits
48V DC load circuits
60V DC load circuits

With high output voltage ripple we re-
commend that you provide a suppor-
ting capacitor. Rating: 200 uF per 1A
load current (in the case of full-wave

rectification).

Rule: Ground Load Circuits

Load circuits should be grounded.

The common reference potential (ground) guarantees full functionality. Provide a
detachable connection to the protective conductor on the load power supply
(terminal L- or M) or on the isolating transformer (Figure 5-1, [4]). In the event of
power distribution faults, this makes it easier to localize ground faults.

5-6
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ET 200M in the Overall Configuration

Figure 5-1 shows you the position of the ET 200M in the overall configuration (load
power supply and grounding concept) with power infeed from a TN-S system.

Note: The illustration of the power supply connections does not reflect the actual
physical arrangement; this has been done to improve clarity.

L1 Low-voltage distribution
L2
L3 For example, TN-S system
N (3 x 400V)
Pl
[F[]“ Cabinet
\—\_ PS IM 153-x | SM/FM - _|
—
= |
Rail - |
— |
v |
) " v !
A\ @ o L+ |
ol M / |
N — | |
-~ — M I
D T !
2 —
_‘ S7-300 modules
Ground bus in cabinet
> _[aC > -
AC Load circuit
24 to 230V AC for AC modules
> _ [AC *® -—
DC ~
4] 5 to 60V DC load circuit for
non-isolated DC modules
> [AC > -—
be > - I
5to 60V DC load circuit for
isolated DC modules
Figure 5-1  S7-300 modules operated on a grounded incoming supply

Distributed I/O Device ET 200M
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ET 200M with Load Power Supply from the PS 307

Figure 5-2 shows the ET 200M in the overall configuration (load power supply and
grounding concept) in a TN-S system.

In addition to supplying the IM 153-x, the PS 307 also supplies the load circuit for

the 24V DC modules.

Note: The illustration of the power supply connections does not reflect the actual
physical arrangement; this has been done to improve clarity.

t% Low-voltage distribution
L3 For example, TN-S system (3 x 400 V)
N
Pl
[][][] Cabinet
A N
PS IM 153-x | SM/FM I
— |
Rail - I
~ I
v |
B! e |/ |
‘/ @ * | = / I
° M
N / |
° M |
D T !
2 —
S7-300 modules
@ Ground bus in cabinet
24V DC load circuit for
DC modules
Figure 5-2  S7-300 modules operated from the PS 307
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5.1.3 Configuring the ET 200M with Ungrounded Reference Potential
When the ET 200M is configured with ungrounded reference potential, any
interference current is diverted to the protective conductor via an RC network
integrated in the IM 153-x (see Figure 5-3).

See also Section 9.3 for older IM 153-x versions.

Application

In plants covering large areas, it may be necessary to configure the ET 200M with
ungrounded reference potential for ground fault monitoring purposes, for example.
This is the case, for instance, in the chemical engineering industry and in power
stations.

Terminal Connection Model

Figure 5-3 shows the configuration of an ET 200M with the IM 153-x with
ungrounded reference potential. If you do not want to ground the reference
potential, you must remove the jumper on the IM 153-x between the M terminals
and functional ground. If the jumper is not in place, the reference potential of the
ET 200M is connected internally to the protective conductor via an RC combination
and via the rail. This discharges radio-frequency interference current and precludes
static charges.

s
22 nF% 10 MQ
M

Ground bus
L.

Figure 5-3  Configuring the ET 200M with ungrounded reference potential

Power Supply Units

In the case of power supply units, make sure that the secondary winding has no
connection to the protective conductor. We recommend the use of the PS 307
power supply module.

Distributed I/O Device ET 200M
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Filtering the 24V DC Supply

If you supply the IM 153-x from a battery without grounding the reference potential,
you must suppress interference on the 24 V DC supply. Use an interference
suppression device from Siemens such as B84102-K40.

Insulation Monitoring

5.1.4

Definition

If dangerous plant conditions can arise as a result of double faults, you must
provide some form of insulation monitoring.

Configuring the ET 200M with Galvanically Isolated Modules

In configurations with isolated modules, the reference potentials of the control
circuit (Minternal) @nd load circuit (Meyternal) are electrically isolated (see also Figure
5-4).

Application

You use isolated modules for the following:
e All AC load circuits
¢ DC load circuits with separate reference potential, e.g.:

— DC load circuits whose sensors have different reference potentials (for
example, if grounded sensors are located at some considerable distance
from the control system and no equipotential bonding is possible)

— DC load circuits whose positive pole (L+) is grounded (battery circuits).

Isolated Modules and Grounding Concept

5-10

You can use isolated modules irrespective of whether the reference potential of the
ET 200M is grounded or not.

Distributed I/O Device ET 200M
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Configuration with Isolated Modules

Figure 5-4 shows the potentials of an ET 200M configuration with isolated
input/output modules.

PS IM 153-x DE DA (
Uint
Data
* Mint
Lsz— ">\'
\
A
uP
L1 L+ Lﬂ‘ﬂ‘[‘ ﬁ d
Ll — e o
N —@— M —e
. J—
e | [T [0
— T
Ground bus in cabinet EE‘
L+ I B &
Mext N
24V DC load current supply 230V AC load
current supply

Figure 5-4  Simplified illustration of the configuration with isolated modules

Distributed I/O Device ET 200M
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5-11



Wiring

5.1.5 Configuring the ET 200M with Non-Isolated Modules

Potentials in a Configuration with Non-Isolated Modules

Figure 5-5 shows the potentials of an ET 200M configuration with grounded
reference potential with the non-isolated analog input/output module

SM 334; Al 4/AO 2 x 8/8Bit.

PS IM 153-x

4AE2AA

uP
L+

L1 L} \j
Lr | a
0 —@~ v i L - =
N e o —‘ A A
N
SR S
Ldhd e o o 9

Ground bus in cabinet

L+

Mext

24V DC load power supply

Figure 5-5  Potentials in a configuration with the non-isolated analog input/output module

SM 334; Al 4/AO 2 x 8/8Bit

5-12
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5.2 Wiring

In This Chapter

Section Subject Page
5.2.1 | Wiring Rules 5-13
5.2.2 | Wiring the Power Supply Module and IM 153-x 5-15
5.2.3 | Wiring the Front Connectors of the Signal Modules 5-17
5.2.4 | Connecting Shielded Cables via a Shield Contact Element 5-21

52.1 Wiring Rules

Note: The cables for the front connectors should be longer in a configuration for
"module change during operation” (see Section 5.2.3).

Table 5-2  Wiring rules for the power supply and the IM 153-x

Wiring Rules for ... Power Supply and IM
153-x
Connectable wire cross-sections for rigid lines No
Connectable wire Without wire end ferrule 0.25t0 2.5 mm 2
cross-sections for flexible
lines With wire end ferrule 0.25t0 1.5 mm 2
Number of wires per connection 1 or a combination of 2 wires

up to 1.5 mm2 (sum) in a
common wire end ferrule

Maximum external diameter of the wire’s insulation 3.8 mm
Stripping length of the wires | Without insulating collar 11 mm
With insulating collar 11 mm
Wire end ferrules to Without insulating collar Form A 10 to 12 mm long
DIN 46228 o .
With insulating collar Form E, up to 12 mm long

Distributed I/O Device ET 200M
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Table 5-3  Wiring rules for module front connectors

Wiring Rules for ...

Module Front Connectors (Screw-Type
Terminal and Spring Terminal)

20-pin

40-pin

Connectable wire cross-sections for rigid

lines

No

No

Connectable wire
cross-sections for
flexible lines

Without wire end
ferrule

0.25t0 1.5 mm 2

0.14 to 0.75 mm?2

With wire end ferrule

0.25t0 1.5 mm 2

0.14 to 0.75 mm?2

Number of wires per connection

1 or a combination of
2 wires up to 1.5 mm2
(sum) in a common
wire end ferrule

1 or combination of 2
conductors up to
0.75 mmZ (total) in a
common wire end
ferrule

Maximum external diameter of the wire’s

@ 3.1 mm

@ 2.0 mm

insulation max. 20 cables max. 40 cables
Stripping length of | Without insulating 6 mm 6 mm
the wires collar
With insulating collar | 6 mm 6 mm
Wire end ferrules to | Without insulating Version A, Version A,

DIN 46228

collar

5to 7 mm long

5to 7 mm long

With insulating collar

Version E, up to
6 mm long

Version E, up to
6 mm long

Distributed 1/0O Device ET 200M
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5.2.2 Wiring the Power Supply and IM 153-x

Power Cables
To wire the power supply, use flexible cables (see Table 5-2 on page5-13).

If you use only one cable per connection, you don’'t need an end ferrule.

Jumper

Use the jumper when wiring the PS 307 power supply module to the IM 153-x. The
jumper comes with the power supply module.

Other 24 V Connections

Above the jumper on the power supply PS 307 there are still a number of free 24 V
connections for the supply to the S7-300 I/O modules.

Wiring the 24 V Connections with a Redundant Configuration with 2 xIM 153-2

Note

If you reverse the polarity of L+ power supply when wiring the IM 153-2 in a
redundant configuration, short-circuiting will occur via the frame connection. The
reason for this: Both IM 153-2 have a common ground cable via the bus module
BM IM/IM.

With IM 153-2AA02/-2AB01:
In a redundant configuration we recommend that you fuse the L+ supply before
the IM 153-2 with 2.5 A.

With IM 153-2Bx00:

¢ In configurations with ungrounded reference potential (jumper between M and
functional ground removed, see Figure 5-3), an internal electronic fuse which
regenerates after approx. 30 seconds is triggered in the event of polarity
reversal.

¢ In configurations with grounded reference potential (jumper inserted between M
and functional ground), the short-circuit current flows through these jumpers
and the functional grounds in the event of polarity reversal.

The IM 153-2 is not damaged if fuse protection configured for the cross-section
of the connecting cable is provided upstream of the module.

Distributed I/O Device ET 200M
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Wiring with the Jumper

/N

To wire the power supply module and IM 153-x, proceed as follows (see
Figure 5-6).

Warning
Make sure the ET 200M is de-energized before doing any wiring!

1. Open the front doors of the PS 307 and IM 153-x.
2. Undo the strain-relief assembly on the PS 307.

3. Strip the insulation from the power cable (230V/120V), and connect it to the
PS 307.

4. Screw the strain-relief assembly tight.
5. Insert the jumper and screw tight.

6. Close the front doors.

ET-0047

230 Vv/120 v

Figure 5-6  Wiring the PS 307 power supply module and the IM 153-x with the jumper

Setting the Switch for the Mains Voltage

5-16

Check that the switch for selecting the mains voltage is set correctly to your mains
voltage. This switch is always factory-set to 230 V on the PS 307. To select
another mains voltage, do the following:

1. Prize the cover off with a screwdriver.
2. Set the selector to your mains voltage.

3. Replace the cover.

Distributed I/O Device ET 200M
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5.2.3 Wiring the Front Connectors of the Signal Modules

S7 Explosion-Proof Modules

You can find out how to wire the S7 explosion-proof modules and what to look out
for when wiring modules in an intrinsically safe area in the Intrinsically Safe I/O
Modules Reference Manual.

Cables
You can use flexible cables with cross-sections as in Table/5-3 on page 5-14.

You do not need wire end ferrules. If you use wire end ferrules, only use those
listed in Table 5-3 on page 5-14.

Types of Front Connector

There are two types of 20-pin and 40-pin front connectors: spring terminals and
screw-type terminals.
You can find the order numbers in Appendix A.

Spring Terminals

To wire the front connector using spring terminals, simply insert the screwdriver
vertically into the opening with the red opening mechanism, put the cable into the
correct terminal, and remove the screwdriver.

Tip: There is a separate opening for test probes up to 2 mm in diameter to the left
of the opening for the screwdriver.

Wiring for Module Change During Operation

If you wire modules for an ET 200M with the "module change during operation”
function, you will require longer cables to the front connectors in order to easily
insert and remove the modules during ET 200M operation. We recommend you
make the wiring to the front connector approx. 20 cm longer.

Distributed I/0O Device ET 200M
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Preparing the Connector for Wiring

To prepare for wiring, proceed as follows:

it Warning
Accidental contact with live conductors is possible, if the power supply module and
any additional load power supplies are switched on.

Make sure the ET 200M is de-energized before doing any wiring!

1. Open the front door.
2. Put the front connector in the wiring position.

To do this, push the front connector into the signal module until it snaps into
place. The front connector still protrudes from the module in this position.

An advantage of the wiring position is that it makes wiring easier; in the wiring
position a wired front connector has no contact with the module.

Figure 5-7 shows you how to get the front connector into wiring position.

g =
e | [T e
S
\ o
\ 2/ & :
s :
—+ ™~ =
ry
S

Figure 5-7 Bringing the front connector into the wiring position

3. Strip the insulation off the cables (see Table 5-3 on page 5-14)
4. Do you want to use end ferrules?

If so: Press the end ferrules and the cables together

Distributed I/0O Device ET 200M
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Wiring the Front Connector

Table 5-4  Wiring the front connector

assembly in to the left; this will improve utilization of the available space.

Step 20-Pin Front Connector 40-Pin Front Connector
1. Thread the cable strain-relief assembly -
into the front connector.
2. Do you want to bring the cables out at the bottom of the module?
If so:
Start with terminal 20, and wire the Starting at terminal 40 or 20, wire the
terminals in the following order: terminals alternately (i.e. terminals 39,
terminal 20, 19, ... 1. 19, 38, 18 etc. down to terminals 21
and 1).
If not:
Start with terminal 1, and wire the Starting at terminal 1 or 21, wire the
terminals in the following order: terminal | terminals alternately (i.e. terminals 2, 22,
1, 2,..20. 3, 23 etc. up to terminals 20 and 40).
Also tighten the screws of any terminals that are not wired.
4. - Thread the cable strain-relief assembly
into the front connector.
5. Pull the cable strain-relief assembly tight. Push the retainer on the strain-relief

Distributed I/O Device ET 200M
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Preparing the Signal Module for Operation

Table 5-5 Preparing the signal module for operation

Step 20-Pin Front Connector 40-Pin Front Connector
1. Press down the unlocking button on the | Tighten screws to bring front connector
top of the module and, at the same time, | to its operating position.
push the front connector into its
operating position on the module. When
the front connector reaches its operating
position, the unlocking button will snap
back into the locking position.
Note: When the front connector is put in its operating position, a front connector
encoding device engages. The front connector then only fits this type of module.
2. Close the front door.
3. Enter the addresses for identifying the individual channels on the labeling strip.
4. Slide the labeling strip into the guides on the front door.

"
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5.2.4 Connecting Shielded Cables via a Shield Contact Element

Introduction

This section tells you how to connect the shield of shielded signal lines to ground
via a shield contact element. The connection to ground is achieved by direct
contact between the shield contact element and the rail.

Application
You can do the following easily with the shield contact element:

e Connect all S7-300 module shielded cables to ground

e Connect the interconnecting cable to ground.

Design of the Shield Contact Element
The shield contact element consists of the following parts:

¢ A mounting bracket with two bolts for attaching the element to the rail (Order
No.: 6ES7 390-5AA00-0AA0)

¢ The shield terminals

Depending on the cable cross-sections used, you must use the following shield
terminal:

Table 5-6  Assignment of cable cross-sections and terminal elements

Cable and shield diameter Shield terminal
Order no.:
2 cables with a shield diameter of 2 to 6ES7 390-5AB00-0AA0
6 mm each
1 cable with a shield diameter of 3 to 6ES7 390-5BA00-0AA0
1 cable with a shield diameter of 4 to 13 mm 6ES7 390-5CA00-0AA0
interconnecting cable

The shield contact element is 80 mm wide with space for two rows each with
4 shield terminals.

Distributed I/0O Device ET 200M
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Installing the Shield Contact Element
Install the shield contact element as follows:

1. Push the two bolts of the fixing bracket into the guide on the underside of the
rail. Position the fixing bracket under the modules to be wired.

2. Bolt the fixing bracket tight to the rail.

3. A slotted web is arranged at the bottom side of the terminal element. Place the
shield terminal at this position onto the edge of the fixing bracket (see
Figure 5-8). Press the shield terminals down and swing them into the desired
position.

You can attach up to four terminal elements on each of the two rows of the
shield contact element.

Shield terminal

Shield must lie under the shield terminal

Figure 5-8  Attaching shielded 2-wire cables to a shield contact element

Attaching Cables

You can only attach one or two shielded cables per shield terminal (see Figure 5-8
and Table 5-6)./ The cable is connected by its bare cable shield. There must be at
least 20 mm of bare cable shield. If you need more than 4 shield terminals, start
wiring at the rear row of the shield contact element.

Note

Use a sufficiently long cable between the shield terminal and the front connector.
This enables you to remove the front connector without removing the shield
terminal.

Distributed I/0O Device ET 200M
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Chapter Overview

Section Subject Page
6.1 Commissioning and Startup of the DP Slave 6-1
6.2 Diagnostics Using LEDs 6-10
6.3 Diagnostics Using STEP 7 and STEP 5 6-13
6.4 Structure of the Diagnosis 6-16

6.1 Commissioning and Startup of the DP Slave

This section describes the prerequisites for commissioning and the few steps that
need to be taken to commission the ET 200M.

The startup of the ET 200M depends on which IM 153-x with which functionality

you use.

Section Subject Page
6.1.1 | Prerequisites for Commissioning 6-2
6.1.2 | Startup of the IM 153-1 6-4
6.1.3 | Startup of the IM 153-2/153-2 FO 6-5
6.1.4 | PROFIBUS-DPV1 Mode 6-8
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6.1.1 Prerequisites for Commissioning

Software Prerequisites

Table 6-1 Software prerequisites for commissioning

Configuration Version Notes
Software Used

STEP 7 - If you configure the IM 153-x from the STEP 7 hardware
catalog, unlimited S7 functionality is available to you

(for example, removal/insertion interrupts on the DP
master for module change during operation or forwarding
of the parameterization data to the FM or HART modules)

If you can't find your IM 153-x version in the hardware
catalog, integrate the device master file in STEP 7.

COM PROFIBUS = Version 3.0 You have integrated the IM 153-x together with the device
master file in the COM PROFIBUS.

COM PROFIBUS supports the device master file up to
revision 2.

You can use the device master file revision = 3 for
configuration, but the new functions of the IM 153-2Bx00
are then not supported.!

Configuration software | — You integrate the device master file of the DP slave.
for DP master used

1 The functions which can be operated with the individual device master file revisions are listed in Table 6-4.

You can find the current device master file on the Internet at
http://www.ad.siemens.de/csi_e/gsd.

Distributed I/0O Device ET 200M
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Prerequisites for Commissioning

Table 6-2 Commissioning prerequisites for the DP slave

Required Activity DP Interface See ...
RS 485 FO
1. DP slave installed X X Section 4.2
2. PROFIBUS address set on the DP slave X X Section|4.5
3. Bus connector and fiber-optic cable connected X X Section 4.3 and 4.4
4. If the DP slave is at the segment end, the terminating X - Sectior 4.3
resistor on the DP slave is connected
5. If the DP slave is at the end of a fiber-optic line, close - X Section 4.4
the unused fiber-optic interface with filler plugs
6. The DP slave configured X X Online help
system/manual for
configuration software
7. Configuration loaded in the DP master X X Online help
system/manual for
configuration software
8. Supply voltage switched on for DP master X X DP master
manual
9. DP master set to RUN mode X X DP master
manual
Commissioning the DP Slave
Table 6-3 Procedure for commissioning the DP slave
Step Procedure

Switch on the supply voltage for the DP slave.

Switch on the supply voltage for the load as necessary.

Distributed I/O Device ET 200M
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6.1.2 Startup of the IM 153-1

Switch on the supply
voltage for the DP slave

The "ON” and "BF” LEDs
come on

DP slave sets outputs to "0” and accepts
the set PROFIBUS address

DP slave receives configuration
data from the DP master

Does the configuration
data match the
actual configuration?

No ;
Desired )
config. = actual See Figure 6-2

config.

The "BF” LED goes out; inputs and
outputs are enabled; data transfer is
possible

Figure 6-1  Startup of the IM 153-1

Is the DP slave
configured for module change
during operation?

l Yes

Data transfer only takes Switch off supply
place with modules that voltage
correspond to the desired
configuration (other
modules or missing
modules are reported by

Desired config. = actual No

config.? (continued from
Figure 6-1)

the IM 153-1 in the Match configuration
module diagnosis) data to configuration or
vice versa

Figure 6-2  Startup behavior in the case of module change during operation

Distributed I/0O Device ET 200M
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6.1.3 Startup of the IM 153-2/153-2 FO

The designation IM 153-2 in this section applies to both the IM 153-2 and the
IM 153-2 FO.

Agreement in the case of Redundancy:

In the case of redundancy, the two inserted IM 153-2 modules operate
independently of one another.

Figure 6-3 shows the startup of the IM 153-2 (a). If you look at the IM 153-2 (b),
the following flow diagram applies with the labels reversed.

ET 200M

IM 153-2 | IM 153-2 SM SM SM SM SM

@ (b)

Note

If the IM 153-2Bx00 is operated on the bus module BM IM/IM
6ES7 195-7HDO00-0XAO0, power-up takes approx. 70 seconds (the time taken for
the appropriate operating mode for the bus module to be set up).

If the IM 153-2AA02/-2AB01 has inadvertently been inserted on the bus module
BM IM/IM 6ES7 195-7HD10-0XA0, this IM cannot access the 1/0O modules. As a
result, the IM cannot be operated in this redundancy system.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 6-5
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Switch on the supply voltage
for the IM 153-2 (a)
Y
IM 153-2Bx00 only:
All LEDs light up for a few
seconds during internal tests

Y

The "ON” and "BF” LEDs come on

( )

IM 153-2

(a) checks
whether it is inserted

No configuration
for "redundancy”

checkswhether
the IM 153-2 (b)
is inserted

... then the

M1

active

53-2(a) is

Time

IM 153-2 (b) already
received configuration data
from the DP master, has it tested
them with the ET 200M configuratio
and is it exchanging data
with the DP master

... then the IM 153-2(a)
is passive
Y

The IM 153-2 (a) receives all
the ET 200M data from the
IM 153-2 (b) (if available)
- Actual configuration
- PROFIBUS status
- Queued interrupts
- Time stamp messages

Y

The IM 153-2 (a) receives
configuration data from
the associated DP master

Does the
configuration data
match that
of the IM 153-2 (b)~

The "BF” LED goes out. The IM 153-2
(a) is ready for data transfer, and is in
standby mode when switchover is
required

\

No

IM 153-2 (a) receives
t the configuration data

from the DP master

Does the

configuration
data match the

real configuration?

Startup as in
Figure 6-1 on
Page 6-4

synchronization

The "BF” LED goes out;

data transfer is possible

the "ACT” LED comes on.

The configuration data is
rejected; error message to
DP master

(

Match up the configuration
data in the DP master

)

Data transfer only takes
place with modules that
correspond to the desired
configuration (other modules
or missing modules are
reported by the IM 153-2 in
the module diagnosis)

Time
synchro-
nization

Figure 6-3  Startup of the IM 153-2

6-6
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Startup for Time Synchronization/Time Stamping of Signal Changes

Startup_is completed as in
Figure 6-3.

The IM 153-2 is ready for data
transfer with the DP master.

Are suitable

ime stamping parameters
available

for configuration?

No

Yes

Is
the clock

No

Clock in the IM 153-2

| Read time frame

1

| Set the IM 153-2 clock

t

| Current time |

Error message to DP master;
digital input signals are not time
stamped.

set in the
M 153/-v/

Does not impair "normal” data Yes

transfer with the DP master.

|
Time is set to
01.01.1984; 00:00

Create startup data:
Read the states of the configured

Redundancy?

digital inputs;
process interrupt to DP master, so
that the message buffer is read

!

Monitoring of the configured digital
inputs: In the case of a change, the

Redundancy?

message and entry are created in the

message buffer

Diagnosis of the time frame:
In the event of a failure or a time jump
greater than the permissible tolerance|

Redundancy?

a special message is generated and
an entry made in the message buffer

!

Y

Process interrupt to DP master, so
that the message buffer is read

In a redundant configuration, the
passive IM 153-2 always has an
image of the time stamping
messages.

Figure 6-4  Startup for time synchronization/time stamping

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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6.1.4 PROFIBUS-DPV1 Mode

The ET 200M fulfills the requirements of DPV1. If you want to use the DPV1

functions, the DP master must of course also fulfill the requirements of DPV1 (see

the documentation for the DP master).

The table below shows you the new functions of the PROFIBUS-DPV1

slave compared to a PROFIBUS-DPVO slave:

Table 6-4 Comparison between DPV1 and DPVO slave

® Clock synchronism

Function? DPVO DPV1
slave slave
Parameterization and configuration with device master file2 X4 X6
Cyclic data exchange X X
Acyclic data exchange Class 1 services - X
(read/write data record): (parameter
* Free access to parameters in assignment master,
field device e.g. PLC)
* Reparameterization of application process Class 2 services X X
(e.g. PG/OP)
Diagnostics3
* Module diagnosis X X
* Module status X5 X7
¢ Channel-specific diagnosis X5 X7
Interrupts
* Diagnostic interrupt - X8
* Process interrupt - X8
* Module removal/insertion interrupt - X
Other functions
* Time synchronization - X9
¢ Time stamping - -10
- X9

1 The assignment of the functions to the interface module versions is given in Sections 9.1|and|9.2.

w N

If parameterization is performed using HW Config, S7-specific features are set for some functions.
One interrupt can be used per diagnostic frame. With DPV1 (and S7-DP) an interrupt consists of a slave

diagnosis which is accompanied by an acknowledgment mechanism which does not exist in DPVO.

Without device master file or with device master file revision 2
With device master file revision 2
As of device master file revision 3

With S7-DP the interrupts are not reported when the CPU is in the STOP mode.

As of device master file revision 4

4
5
6
7 Only if the device master file has been imported and if the DPV1 mode is selected in HW-Config.
8
9
1

0 Time stamping is currently only available in the S7 system environment.

6-8
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Actions Following Diagnhostic Message in S7 or DPV1 Mode

Every diagnostic message triggers the following actions:

In S7 or DPV1 mode, diagnoses are reported as diagnostic interrupts.

In DPV1 mode, diagnoses are also reported when the master CPU is in STOP
mode. The diagnostic frame also contains the module status and the
channel-specific diagnosis.

Following a diagnostic message, it is

— entered in the diagnostic frame as a diagnostic interrupt block (only one
interrupt at any one time)

— stored in the diagnostics buffer of the master CPU
The SF LED on the IM 153-x lights up.

OB 82 is called in the master CPU. If OB 82 is not available, the master CPU
enters the STOP mode.

Acknowledgment of the diagnostic interrupt by the master CPU (a new
diagnostic interrupt is then possible).

Actions Following Diagnostic Message in DPVO Mode

The error is entered in the channel-specific diagnosis in the diagnostic frame:

The SF LED on the IM 153-x lights up.

Several diagnostic messages can be issued at the same time.

Error Causes and Corrective Measures

The error causes for diagnostic messages and possible corrective measures are
described in Section 6.4.7.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 6-9
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6.2 Diagnostics Using LEDs

IM 153-1
Table 6-5 Status and error LEDs on the IM 153-1
SF . SF (group fault): red
BF { BF (fault at PROFIBUS): red
ON (supply voltage available): green
ON[]
0
0
LEDs Meaning What to Do
SF| BF | ON
Off | Off | Off | There is no voltage applied to the Switch on the power supply module or
IM 153-1, or the IM 153-1 has a hardware | change the IM 153-1.
defect.

* * On | There is voltage applied to the IM 153-1. -

Flashes) On | The IM 153-1 is incorrectly parameterized |® Check the IM 153-1.
— there is no data transfer between the DP | ¢  check the configuration and

master and the IM 153-1. parameter assignment.
Causes: * Check the PROFIBUS address on the
* Configured and set PROFIBUS IM 153-1 and in the STEP 7 project.
address is incorrect ¢ Check the cable length with respect to
® Faults on the bus the baud rate.
® Check the terminating resistor
settings.
* On | On | No connection to the DP master (baud Check the bus setup.
rate detection) ¢ Check that the bus connector is
Causes: correctly inserted.
® The bus communication via ® Check if the interconnecting cable to
PROFIBUS-DP to the IM 153-1 the DP master has been interrupted.
has been interrupted. ¢ Switch the 24 V DC switch on the
power supply module off and then on
again.
On | riashes| On | The configured setup of the ET 200M Check the PROFIBUS address and the
does not match the actual setup of the ET 200M configuration, to find out if a
ET 200M. module is missing or defective or whether

an unconfigured module is inserted.
Check the configuration (for example with
COM PROFIBUS or STEP 7).

On | Off |On |Invalid PROFIBUS address Set a valid PROFIBUS address (1 to 125)
on the IM 153-1.

Is the SF LED of an SM/FM also on? If so: | Check the SM/FM with the diagnosis.
There is an error or diagnosis in an Change the S7-300 module or the IM
S7-300 module 153-1 or contact your Siemens partner.
If not: The IM 153-1 is defective.

Off | Off | On | Data transfer is taking place between the | —
DP master and the ET 200M.

The desired configuration and actual
configuration of the ET 200M match.

* Not applicable

Distributed I/0O Device ET 200M
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IM 153-2
Table 6-6  Status and error messages of the IM 153-2

IM 153-2AA02/-2AB01 IM 153-2Bx00

sr @ sk B SF (group fault): red

BF M BF [ BF (fault at PROFIBUS): red

ACT[] o ACT (active module in redundancy mode): yellow

ON [] g ON (supply voltage available): green

[ ACT [
0 oN [J
LEDs Meaning What to Do
SF BF | ACT|ON

Off Off Off | Off | There is no voltage applied to the Switch on the power supply module
IM 153-2, or the IM 153-2 has a or change the IM 153-2.
hardware defect.

* * * On | There is voltage applied to the IM -

153-2. IM 153-2 is in operation.

On off Ooff | Off |IM 153-2is in hardware reset -
following power on

On On On | On | Hardware test following power on -

On On Off | Off | Operating system update is running -

Off rFlashes | Off | Off | Operating system update has been -

0.5Hz completed successfully (remove
MMC and switch on IM 153-2)
On rlashes | Off | Off | External fault; e.g. unsuitable Use a suitable operating system for
0.5Hz operating system or MMC has been the update.
removed Do not remove the MMC during the
update.
On rlashes | Off | Off | Internal fault; e.g. during writing of the | Repeat the update procedure.
2Hz update files If the LEDs indicate the fault again,
the internal memory is faulty.

* Flashes | Off | On | The IM 153-2 is incorrectly ® Check the IM 153-2.
parameterized — there is no data * Check the configuration and
transfer between the DP master and parameter assignment.
the IM 153-2.

© . ® Check the PROFIBUS address on
Causes: the IM 153-2 and in the STEP 7
* The PROFIBUS address is project.
Incorrect ¢ Check the cable length with
® Faults on the bus. respect to the baud rate.
® Check the terminating resistor
settings.

Distributed I/O Device ET 200M

EWA-4NEB780600602-06
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Table 6-6  Status and error messages of the IM 153-2

IM 153-2AA02/-2AB01 IM 153-2Bx00
SF I SF I SF (group fault): red
BF BF BF (fault at PROFIBUS): red
ACT[] [ ACT (active module in redundancy mode): yellow
ON [] H ON (supply voltage available): green
[ ACT
0 oN [1
LEDs Meaning What to Do
SF BF | ACT| ON
* On Off | On | No connection to the DP master Check the bus setup.
(baud rate detection) e Check that the bus
Causes: connector/fiber-optic cable is
* The bus communication via correctly inserted.
PROFIBUS-DP to the IM 153-2 ® Check if the interconnecting
has been interrupted. cable/fiber-optic cable to the DP
master has been interrupted.

* Switch the 24 V DC switch on the
power supply module off and then
on again.

On Flashes | Off | On | The configured setup of the ET 200M | Check the ET 200M configuration, to
does not match the actual setup of find out if a module is missing or
the ET 200M. defective or whether an unconfigured
module is inserted.

Check the configuration (for

example with COM PROFIBUS or

STEP 7).

On Off Off | On | Invalid PROFIBUS address Set a valid PROFIBUS address (1 to

125) on the IM 153-2.

Check the SM/FM with the diagnosis.

Is the SF LED of an SM/FM also on? | Change the S7-300 module or the IM
If so: There is an error or a diagnosis | 153-2 or contact your Siemens
in an S7-300 module partner.
If not: The IM 153-2 is defective.
* Off |On |On | TheIM 153-2 is involved in data -
exchange with the DP master and the
1/0 modules of the ET 200M.
In the case of redundancy, this
IM 153-2 is the active one of the
ET 200M.
* Off |Off |On | There is voltage applied to the IM -
153-2. In the case of redundancy this
IM 153-2 is the passive one, i.e. it
does not exchange data with the 1/0
modules.
Flashes | Off Off | On | Inredundancy mode, this IM 153-2 is | Put the fault-tolerant system into the
0.5Hz passive and not ready for a redundant state.
bumpless switchover (for example,
switching the associated CPU to
STOP).

Not applicable
**  After transition to redundant mode, the SF LED flashes for a further 20 s.

6-12
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6.3 Diagnostics Using STEP 7 and STEP 5

Slave Diagnostics

The slave diagnostics performs to the standard IEC 61784-1:2002 Ed1 CP 3/1.
Depending on the DP master, the diagnostics can be displayed for all DP slaves
which perform to standard, using STEP 7 or STEP 5.

Displaying and structuring the slave diagnostics is described in the following
sections.

Options for Displaying the Diagnosis

Table 6-7 Displaying the diagnosis using STEP STEP 7 and STEP 5

Programmable Logic | Block or Register in Application See ...
Controller with DP STEP 7
Master
SIMATICS7/M7 DP slave diagnostics | Display slave diagnostics | The section on hardware
register as plain text on the diagnostics in the STEP 7
STEP 7 user interface online help system

SFC 13 "DPNRM_DG” | Display slave diagnosis For the structure see
(store in data area of the section 6.4;
user program) for the SFC see System

SFC59 "RD_REC” Display data records of and Standard Functions
- ) . Reference Manual

the S7 diagnosis (store in

the data area of the user

program)
FB 125/FC 125 Evaluate slave On the Internet at
diagnostics http://www.ad.siemen
s.de/simatic-cs
under the ID 387 257
SIMATIC S5 with the FB192 "IM308C” Display slave diagnosis For the structure see
IM 308C as DP master (store in data area of the section 6.4;
user program) for the FB see the ET200
SIMATIC S5 with FB230 "S_DIAG” Note: not for enhanced Distributed I/O Device
S5-95U as DP master diagnosis manual
Note

Further possibilities for displaying diagnostic information can be found in the
manual SIMATIC Software; Programming with STEP 7 V5.x.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 6-13
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Example of Displaying the S7 Diagnosis Using SFC 13 "DPNRM_DG”

Here you will find an example of how to use SFC 13 to display the slave diagnosis
for a DP slave in the STEP 7 user program.

Assumptions

The following assumptions apply to this STEP 7 user program:

e The diagnostic address of the ET 200M is 1022 (3FEy).

e The slave diagnosis should be stored in DB 82:
as of address 0.0, length 64 bytes.

¢ The slave diagnosis consists of 64 bytes.

STEP 7 User Program

STL

Description

CALL SFC 13

REQ :=TRUE

LADDR :=W#16#3FE

RET VAL :=MW 0

RECORD :=P#DB82.DBX 0.0 BYTE 64
BUSY :=M2.0

6-14

Read request

Diagnostic address of the ET 200M
RET VAL of SFC 13

Data mailbox for the diagnosis in

DB 82

Read operation runs over several OBl cycles

Distributed I/O Device ET 200M
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Example of Displaying the Slave Diagnosis with FB 192 "IM308C”

Assumptions

Here you will find an example of how to use the FB 192 to display the slave
diagnosis for a DP slave in the STEP 5 user program.

The following assumptions apply to this STEP 5 user program:

The IM 308-C is assigned pages 0 to 15 (number 0 of the IM 308-C) as the DP
master.

The DP slave has the PROFIBUS address 3.

The slave diagnosis is to be stored in DB 20. However, you can also use any
other data block for this.

The slave diagnosis consists of 29 bytes.

STEP 5 User Program

Distributed I/O Device ET 200M
EWA-4NEB780600602-06

STL Description
A DB 30
:JU FB 192
Name :IM308C
DPAD : KH F800 Default address area of the IM 308-C
IMST KY 0, 3 IM No. = 0, PROFIBUS address of DP slave = 3
FCT KC SD Function: Read slave diagnosis
GCGR KM 0 Not evaluated
TYPE KY 0, 20 S5 data area: DB 20
STAD KF +1 Diagnostic data from data word 1
LENG KF -1 Diagnosis length = joker length (all permissible
bytes)
ERR DW 0 Error code stored in DW 0 of DB 30
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6.4

Structure of the Diagnosis

Introduction

6-16

The IM 153-x makes the standard slave diagnosis available to you. Note the
differences in the diagnostic frame depending on which version of IM 153-x and
which release you have.

Depending on the DP master and parameter assignment, the following can provide
an enhanced diagnosis:

IM 153-1 as of 153-1AA03, version 02, DDB version V1.18;
IM 153-1 as of 153-1AA83, version 01, DDB version V1.18;
IM 153-2 as of 153-2AA02, version > 06, DDB version V1.9;
IM 153-2 FO as of 153-2AB01, version > 05, DDB version V1.5.
IM 153-2 as of 153-2AA00, version > 01, DDB version V1.0;
IM 153-2 FO as of 153-2AB00, version > 01, DDB version V1.0

You can find detailed information in the diagnostic frame in the form of the module
status and channel-specific diagnoses (see Figure 6-5 on Page|6-18).

Section Subject Page
6.4.1 | Structure of the Slave Diagnosis 6-17
6.4.2 | Station Statuses 1to 3 6-19
6.4.3 | Master PROFIBUS Address 6-21
6.4.4 | Manufacturer ID 6-21
6.4.5 | Module Diagnosis 6-22
6.4.6 | Module Status 6-23
6.4.7 | Channel-Specific Diagnosis 6-24
6.4.8 | H Status (with S7-400H and Standard Redundancy Only) 6-28
6.4.9 | Interrupts 6-29
6.4.10 | Evaluating Interrupts from the Device-Specific Diagnosis 6-38

Distributed I/O Device ET 200M
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6.4.1 Structure of the Slave Diagnosis

Notes on Enhanced Diagnosis

To use channel-specific diagnosis, you must enable the diagnostic interrupt in each
I/O module using parameter assignment.

When you parameterize the IM 153-x, you can enable or disable the diagnostic,
process and insert/remove module interrupts regardless of whether or not the
enhanced diagnosis is enabled.

Using the DPV1 parameters (as of device master file rev. 3) you can disable and
enable the individual blocks of the enhanced diagnosis. Disabled diagnoses are
removed from the diagnostic frame.

Important: If you have enabled enhanced diagnosis during parameter assignment
and do not enable diagnostic interrupts for a module until the ET 200M is in
operation, a channel fault will not be entered in the diagnostic frame immediately.
Not until the first diagnostic interrupt of the module is triggered after being enabled
will a channel fault be entered in the diagnostic frame.

To delete channel faults from the diagnostic frame, you must disable enhanced
diagnosis.

With IM 153-2Bx00

With the IM 153-2Bx00, the enhanced diagnosis is available by default in
DPVO0/DPV1 mode. It can be deselected (disabled) in blocks during
parameterization.

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 6-17
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Structure of the Slave Diagnosis

Byte 0 T
Byte 1 Station statuses 1 to 3
Byte 2
Byte 3 | Master PROFIBUS address _
©
High byte s
Byte 4 gn byt } Manufacturer ID 2
Byte 5 Low byte =
Enhanced diagnostics TT
Byte 6
: Module diagnosis
Byte 8
Byte x IM 153-1AAX3 IM 153-2Bx00
up to Interrupts IM 153-2AA02
max. x+19 | (station IM 153-2AB01
diagnosis)
Byte 9 Byte 9
] ] Module
15' 15' status
Byte x H status 4
up to (only with Byte :tg \ B/yt/e/le
max. x+7 | _S7-400H) 23 N 17 Channel
i 18 specific
| th: \/ \\ diagnosis
rzngaé' t'zrs‘g : Byte 16/24 NN ' (3 bytes
y i 17/25 NN ' per
(37 bytes with S7-400H) \ \ . error)
18/26 \ \
\ \
< H status
e z (with
e \ S7-400H
- z+7\ and standard
redundancy
only)
max. max. Interrupts
Upto| 29 Byte .| 29Byte (only 1
max. Byte 95 interrupt
byte 95** per slave
max. length: diagnostic
96 Byte* frame)
* With IM 153-1: up to max. length of 63 or 64 bytes

Figure 6-5  Structure of the slave diagnosis

Distributed I/0O Device ET 200M
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6.4.2

Station Statuses 1to 3

Definition

Station statuses 1 to 3 provide an overview of the status of a DP slave.

Station Status 1

Table 6-8  Structure of station status 1 (Byte 0)

Bit

Meaning

Cause/Remedy

0

: The DP slave cannot be addressed

by the DP master.
The bit is always at 0 in the DP
slave.

e Correct PROFIBUS address set on the DP
slave?

e Bus connector and fiber-optic cable
connected?

¢ Voltage at DP slave?
* RS 485 repeater set correctly?

¢ Reset on the DP slave executed (switch
on/off)?

1 : The DP slave is not yet ready to ex- | Wait while the DP slave starts up.
change data.

2 : The configuration data sent by the e Correct station type or correct configuration
DP master to the DP slave does not of the DP slave entered in the configuration
correspond to the actual configura- software?
tion of the DP slave.

3 . External diagnostics available. ¢ Evaluate the module diagnostics, the
module status and/or the channel-specific
diagnostics. Bit 3 is reset as soon as all the
faults have been rectified. The bit is reset
when there is a new diagnostic message in
bytes of the above-mentioned diagnostics.

4 : The requested function is not sup- ¢ Check the configuration.
ported by the DP slave (e.qg.

SYNC/FREEZE).
5 . This bit is always "0". Note:

When reading the station status from the DP
master, the bit is "1”.

The DP master cannot interpret the response
of the DP slave.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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Table 6-8  Structure of station status 1 (Byte 0), continued

Bit Meaning Cause/Remedy

6 |1: The DP slave type does not corres- | ® Compare the desired configuration with the
pond to the software configuration. actual configuration.

7 | 1: Parameters have been assignedto | The bit is always 1 when you are accessing
the DP slave by a different DP ma- the DP slave using the programming device
ster (not that which currently has or another DP master, for example.
access to the DP slave). The PROFIBUS address of the DP master

that parameterized the DP slave is located
in the "master PROFIBUS address”
diagnostic byte.

Station status 2

Table 6-9  Structure of station status 2 (Byte 1)

Bit Meaning

: New parameters have to be assigned to the DP slave.

: The slave is in start-up phase.

: The bitis always at 1 in the DP slave.

: Response monitoring has been enabled for this DP slave.

. The DP slave has received the "FREEZE” control command.

. The DP slave has received the "SYNC” control command.

: The bit is always at 0.

Nl w| N RO
Rl O|lRr|RPR|IR|IR|RL| P,

: The bit is always at 0.
Note: When the station status is read by the DP master, the bit is "1” if
the DP slave in the DP master has been deactivated.
The DP slave is deactivated — that is, it has been removed from current
processing.

Station status 3

Table 6-10 Structure of station status 3 (Byte 2)

Bit Meaning

0to6 |O0: The bits are always at "0".

7 1: There are more channel-specific diagnostic messages than can be
represented in the diagnostic frame.

Distributed I/0O Device ET 200M
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6.4.3 Master PROFIBUS Address

Definition

The master PROFIBUS address diagnostic byte contains the PROFIBUS address
of the DP master that:

e Assigned parameters to the DP slave and

* Has read and write access to the DP slave

The master PROFIBUS address is in byte 3 of the slave diagnostics.

FFy in Byte 3

If the value FFy is defined as the master PROFIBUS address in byte 3,
the DP slave has not been parameterized by the DP master.

6.4.4 Manufacturer ID

Definition

The manufacturer ID contains a code that describes the type of the DP slave.

Manufacturer ID

Table 6-11 Structure of the manufacturer ID (Bytes 4, 5)

Byte 4 | Byte 5 Manufacturer ID for
80y 1Dy | IM 153/IM 153-1
80y 1E4 | IM 153-2
80y 714 |IM 153-2 FO

Distributed I/O Device ET 200M

EWA-4NEB780600602-06
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6.4.5 Module Diagnosis

Definition
The module diagnosis indicates whether or not modules of the ET 200M have
errors/faults. The module diagnosis begins as of byte 6 and comprises 3 bytes.

Module Diagnosis

The module diagnosis for the ET 200M is structured as follows:

7 0 Bitno.
Byte6 [0[1] o[o]o]o] 1]1]
N —
|
‘ Length of the module diagnosis
including byte 6 (= 3 bytes)
Code for module diagnosis

76543 1 Bit no.
Byte7 [ [ [ [ [ [ ][]
‘ I
Entry for IM 153-x
Entry for module on slot 4
Entry for module on slot 5
Entry for module on slot 6
Entry for module on slot 7
Entry for module on slot 8
210 Bitno. r  Seelegend
Byteg [ [ [ [ [ [ []]
I
‘ Entry for module on slot 9
Entry for module on slot 10
Entry for module on slot 11

Legend for the entry for a module on slot x:

The bit is set if one of the following occurs:

® a module is removed;

* an unconfigured module is inserted,;

® an inserted module cannot be accessed;
* amodule reports a diagnostic interrupt;

* the ET 200M is not configured with active bus modules, and "module change during operation”
was selected during configuration. In this case, the IM 153 sets the bit for all configured modules.

Figure 6-6  Structure of the module diagnosis

Distributed I/0O Device ET 200M
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6.4.6 Module Status

Definition

The module status indicates the status of the configured modules and expands on
the module diagnosis as regards the configuration. The module status begins after
the module diagnosis and comprises 7 bytes.
The module status is only contained in the diagnostic frame if you have enabled
enhanced diagnosis during parameter assignment.

Module Status

The module status for the ET 200M is structured as follows:

765 43210
lololofof[of1]1][1]
\(_J%/_/

Byte 9

76543210
Byte10 | 1]/o0]o|o]o]o[1]0]

| AN J

Y

Code for status message

| Length of the module status incl. byte 9 (= 7 bytes)
Code for station diagnosis

Status type: Module status

2y = Module status

Byte 11 O Always "0”
Byte 12 Oy Always "0"
7 6
Byte13 [ | [o]o]o]o]o]0] )
—
Module on slot 4:
76543210
Bytetd | | [ [ [ [ [ [ ]
NN NN
| Module on slot5: | 00g: Module ok.;
Module on slot 6: valid data
Module on slot 7: 01g: Module error;
Module on slot 8: invalid data
76543210 (module defective)
B 15 10g: Incorrect module;
yte | Ol Ol | | | | | | invalid data
NN 11g: No module;
‘ | Module on slot 9: invalid data
Module on slot 10:
Module on slot 11: )
Figure 6-7  Structure of the module status for the ET 200M

Distributed I/O Device ET 200M
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6.4.7

Definition

Channel-Specific Diagnosis

The channel-specific diagnosis gives information on channel errors of modules and
expands on the module diagnosis.

The channel-specific diagnosis begins after the module status or after

the H status. (see Sectior 6.4.8)

The channel-specific diagnosis does not affect the module status.

Important: The diagnostic interrupt must be switched on for each module!

Channel-Specific Diagnosis

6-24

The channel-specific diagnosis is only contained in the diagnostic frame if you
have enabled enhanced diagnosis during parameter assignment.

The maximum number of channel-specific diagnoses is limited by the maximum
overall length of the slave diagnosis of 64 bytes in the IM 153-1 and 96 bytes in the
IM 153-2. The length of the slave diagnosis depends on the number of currently
pending, channel-specific diagnoses. If there are more channel-specific diagnoses
than can be represented in the slave diagnosis, bit 7 (diagnostic overflow) is set in
station status 3.

Tip: If you disable the interrupts for the ET 200M during parameter assignment,
there are still up to 29 additional bytes available in the interrupt section for the
channel-specific diagnosis (see also Figure 6-5 an Page [6-18).

Distributed I/O Device ET 200M
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. 76543210 Bin.
as o
[afof [ [ [ [ []

Byte 16
~—
000001g to 001010g: ID number of the module that delivers the
channel-specific diagnosis.
(Example: Slot 4 has ID no. 3;
Slot 5 has ID no. 4)

Code for channel-specific diagnosis
76543210
Byte 17 | | | | | | | | | Bit no.

—

000000g to 111111 5: Number of the channel or the channel group
that delivers the diagnosis

Input/output:  01g: Input
10g: Output
11p: Input/output

7654 321 0 Bitno.

Byte 18 I\IKIJI HEEN
| —
| Error type — In accordance with the PROFIBUS standard
Channel type (see Tables|6-12 on page 6-26
. ano 6-13 on page 6-27)
001g: Bit
010g: 2 Bit
011g: 4 Bit
100g: Byte
101g: Word
110g: 2 words
Bytes 19 Next channel-specific diagnostic message
to 21 (assignment as for bytes 16 to 18)

Max. byte 63 in the IM 153-1
and byte 95 in the IM 153-2

Figure 6-8  Structure of the channel-specific diagnosis

Distributed I/0O Device ET 200M
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Channel-Specific Error Messages

Table 6-12 Channel-specific error messages to PROFIBUS standard

Error Type Error Text Meaning What to Do
00001g | 1p | Shortcircuit | Short circuit because, for example: Correct the
* Sensor wiring to P potential short-circuited process wiring

® Sensor wiring to M potential short-circuited
® Output wiring to P potential short-circuited
® Output wiring to ground short-circuited

00010g | 2p | Undervoltage | Supply voltage is below the tolerance range Correct the power
supply

00011g | 3p | Overvoltage | Supply voltage is above the tolerance range Correct the power
supply

00100g | 4p | Overload The output level is overloaded Correct the
module/actuator
match

00101g | 5p | Temperature | The output level is overloaded and is too hot Correct the

rise module/actuator

match

001105 | 6p | Open circuit | Wire break because, for example: Correct the

¢ The signal line to a sensor is interrupted process wiring.

* The signal line from an actuator is interrupted
* Power cable of the sensor interrupted

00111y | 7p | Upper limit Value is above the overrange Correct the
violation module/actuator
match
01000g | 8p | Lower limit Value is below the underrange Correct the
violation module/actuator
match
01001g | 9p | Error Error, for example, because: Replace the

¢ Load voltage at the output module.

® Sensor supply
* Hardware error in the module
* Contactor is welded or jammed

* The switching element has reached the end of
its life

Distributed I/0O Device ET 200M
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Table 6-13 Channel-specific error messages — manufacturer-specific

Error Type Error Text Meaning What to Do
10000 | 16p | Parameter Parameter assignment error, for example, because: | Correct the
assignment | e  The module cannot use the parameter parameter
error (unknown, impermissible combination...) assignment
® Module is not parameterized
10001 | 17p | Sensor or The following voltage may be missing: Correct the
Iogd yoltage * External supply voltage process wiring.
missing
* \/oltage to operate the module
10010 | 18p | Fuse defect | Failure of fuse that can be replaced by the user Replace the fuse.
10100 | 20p | Ground fault | Ground fault, for example: Correct the
¢ Permissible common-mode voltage in the case | Process wiring.
of non-isolated channels exceeded
* M cable in the case of isolated channels ripped
10101 | 21p | Reference Error on the reference channel Replace reference
channel error channel module
101105 | 22p | Process Process interrupt is lost Correct the
interrupt lost program/process/
module match
11001g | 25p | Safety-relate | Trigger/cause for safety-related shutdown exists Eliminate the
d shutdown cause
110105 | 26p | External fault | External (process-related) error, for example: Replace the
e Sensor error sensor/actuator;
o Actuat correct the process
ctuator error wiring
® Sensor data is not correct
11011g | 27p | Indefinable Indefinable errors are errors that cannot be further | Depends on cause
error specified

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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6.4.8 H Status (with S7-400H and Standard Redundancy Only)

The IM 153-2 only delivers the H status if it is running on an S7-400H-DP master
or is operating with redundancy to standard.

76543210
Bytez |0[oJoJo][1]0]0]0]
\(_/%/_J

| Length of the H status incl. byte x (= 8 bytes)

Code for station diagnosis
7 0
Bytez+1 [1] [ | [ [ | [ |

AN J
YT

1Ey = Parameterization status (switchover by DP master)
1Fy = H status

Code for status message

7 0
Byte z+2 Oy always "0"
Byte z+3 Not applicable
Byte z+4 Not applicable

765 43210
Byte z+5 |O|O|O| | | | | | H status of the IM 153-2 that sends the status

I
‘ ‘ Deactivated
Activated
Hardware defect

IM 153-2 involved in data exchange
Master state clear
76543210

Byte z+6 | O| O| O| | | | | | H status of the other IM 153-2

I
‘ ‘ Deactivated
Activated
Hardware defect

IM 153-2 involved in data exchange
Master state clear

Byte z+7 Oy Always "0”

Figure 6-9  Structure of the H status of the IM 153-2 (only for S7-400H)

Distributed I/0O Device ET 200M
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6.4.9

Definition

Interrupts

The interrupts section of the slave diagnosis provides information on the type of
interrupt and the cause that triggered the interrupt.

The interrupt section has a maximum of 29 bytes.

A maximum of one interrupt can be used per slave diagnosis.

Position in the Diagnostic Frame

Contents

The position of the interrupt section in the slave diagnosis depends on the
structure of the diagnostic frame and on the number of channel-specific diagnoses
(see also Figure!6-5 on page 6-18): The interrupt component is always the last part
of the diagnostic frame.

The contents of the interrupt information depend on the type of interrupt:

In the case of diagnostic interrupts, the diagnostic data record 1 for SIMATIC S7
(e.g. 16 bytes) is sent as interrupt information (as of byte x+4). You can find out
what these bytes mean for digital and analog modules in Figures 6-12 to 6-15
(pages| 6-33 to |6-36).

In the case of process interrupts, the additional interrupt information is 4 bytes
long. You can find out what these bytes mean in Figures 6-16 and 6-17 (pages
6-37 and|6-37).

In the case of cycle-end interrupts, these bytes are always FFy.

In the case of insertion/removal interrupts the additional interrupt information is
5 bytes long. You can find out what these bytes mean in Figure 6-18 (on page
6-38).

Distributed I/0O Device ET 200M
EWA-4NEB780600602-06 6-29



Commissioning and Diagnostics

Removal and Insertion Interrupts

To remove and insert modules during operation, you must configure the ET 200M
with active bus modules (see Section|4.1.4 in the manual). Use the switch for the
removal/insertion interrupt to parameterize whether removal/insertion events are to
be reported as interrupts in the diagnostic frame. If you disable removal/insertion
interrupts, you can still remove and insert modules in the configuration with active
bus modules. These events then appear in the module diagnosis and the module
status exclusively. See also Sectior) 9.1 and|9.2 to find out how the older IM 153-x
versions respond.

In a configuration without active bus modules, removing and inserting modules will
result in station failure.

Note: Inserting or removing a DM 370 dummy module does not trigger an insertion
or removal interrupt.

Diagnostic Interrupt

6-30

If there is a diagnostic event for channel/channel group 0 of a module, there may
be a module error as well as a channel error (see record 0 in Figure 6-11 on page
6-32). The entry is made in this case even if you have not enabled the diagnosis
for channel/channel group O of the module.

Distributed I/O Device ET 200M
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Interrupts
The interrupt section for the ET 200M is structured as follows (in the IM 153-x
without module status and channel-specific diagnosis, byte x = byte 9):
7 65 0 Bitno.
Bytex [0 o]o[ 1[o]1[0] 0]
\YJ%(—}
I
Length of the interrupt section including byte x
Code for station diagnosis
7 6 0
Bytex+1 o] [ [ [ | [ ] ]
“ J
YT
I
Type of interrupt: 0000001g: Diagnostic interrupt
0000010g: Process interrupt
) 0000011g: Module removal interrupt
Code for interrupt 0000100g: Module insertion interrupt
7 0
Byte x+2 | | | | | | | | | Slot number
A\ )
YT
I
02: IM 153-x producing interrupt (process interrupt during time stamping)
04 to 11: Slot of the module that is producing an interrupt
7 3 10
cvioses LI T T T T 1]
y ﬁ_/ \lf_J
Interrupt sequence 00g: Process interrupt, insertion interrupt or removal interrupt
number in the case of  0l1pg: There is at least one error
the S7-400H; 10g: Going error
otherwise always 0 11g: Reserved
Bytes x+4 to ... ... Byte x+19 ... Byte x+7 ... Byte x+8
Diagnostic data Process interrupt data Module removal/
(contents of data records  (see Figures 6-16 and insertion interrupt
0 and 1) (see Figures 6-17) data
6-11 10 6-15)
(see Figure 6-18)

* Note: Special modules can also have a diagnostic data record longer than 16 bytes.
See the description for each module.

Figure 6-10 Structure of the interrupt status of the interrupt section

Distributed I/0O Device ET 200M
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Diagnostic Interrupt, Bytes x+4 to x+7

Bytes x+4 to x+7 correspond to the diagnostic data record 0 in STEP 7.The bytes
as of byte x+8 to byte x+19 correspond to diagnostic data record 1 in STEP 7.

76543210
Bytex+4 | [ [ [ [ [ [ []

‘ II\/Iodule malfunction, i. e. a problem has been detected
Internal error in the module
External error: module no longer addressable
Channel error in the module

External auxiliary supply is missing, i. e.:
Load power supply is missing or is too low

Front connector is missing

Module is not parameterized.
Parameter assignment error
76543210

Bytex+5 [ofo] [ [ | [ ]| |
\ﬂ_l
Module class:
0100 for the IM 153-x . .... set in the case of time stamp notification
1111 for digital module . . . .. as of byte x+8, see Figures 6-12 and|6-13
0101 for analog module ... as of byte x+8, see Figures|[6-14 and 6-15
1000 for FM You can find diagnostic data in the
1100 for CP description of the module.
Channel information available

User information available
76543210
Bytex+6 [o [ [ [ [ [ [ ]

I
Memory cartridge or coding key (in the case
of analog modules) incorrect or missing
Communication error
Operating mode 0: RUN
1: STOP
Cycle time monitoring addressed
Internal module supply voltage failure
Empty battery
Complete backup failure

76543210
Bytex+7 o | [ [ [ [ | ]

‘ Rack failure
Processor failure

EPROM error
RAM error

ADC/DAC error
Fuse tripped
Process interrupt lost

Figure 6-11  Structure of bytes x+4 to x+7 for diagnostic interrupt (digital and analog modules)

Distributed I/0O Device ET 200M
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Diagnostic Interrupt of Modules with Digital Inputs

Byte x+4
: See Figure 6-11 on page 6-32
Byte x+7
Bytex+8 [ [ [ [ [ [ [ [ | 70n:Module with digital inputs
Bytex+9 | | | | | | | | | Length of the channel-specific diagnosis
Bytex+10| | | | | | | | | Number of channels per module
76543210
Bytex+1l | [ [ [ [ [ [ ]|
‘ Diagnostic event on the channel/channel group 0 of the module
Diagnostic event on the channel/channel group 1 of the module
Diagnostic event on channel/channel group 7 of the module
765 4 321090
Bytex+12 [o|0] | | | | | | Diagnostic events for channel/channel group 0

I
‘ Configuration/parameter assignment error
Ground fault
Short circuit to L+ (sensor)
Short-circuit to M
Wire break

Sensor supply is missing

Byte x+13: Assignment for channel/channel group 1 as for byte x+12
Byte x+14: Assignment for channel/channel group 2 as for byte x+12

Byte ;<+19: Assignment for channel/channel group 7 as for byte x+12

Figure 6-12  Structure as of byte x+8 for diagnostic interrupt (digital inputs)

Distributed I/0O Device ET 200M
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Diagnostic Interrupt of Modules with Digital Outputs

Byte x+4
: See Figure 6-11 on page|6-32
Byte x+7
7 0
Bytex+8| | [ | | [ | | | 72n:Module with digital outputs
7 0
Bytext9 [ [ [ [ [ [ | | | Lengthofthe channel-specific diagnosis
7 0
Byte x+10 | | | | | | | | | Number of channels per module

76543210
Bytex+11] | [ [ [ [ | | |
I

Diagnostic event on the channel/channel group 0 of the module
Diagnostic event on the channel/channel group 1 of the module

Diagnostic event on channel/channel group 7 of the module

7654 3210
[ | Jol | | | | | Diagnosticevents for channel/channel group 0

Configuration/parameter assignment error
Ground fault
Short circuit to L+
Short-circuit to M
Wire break
External load voltage is missing
Temperature rise

Byte x+12

Byte x+13: Assignment for channel/channel group 1 as for byte x+12
Byte x+14: Assignment for channel/channel group 2 as for byte x+12

Byte x+19: Assignment for channel/channel group 7 as for byte x+12

Figure 6-13  Structure as of byte x+8 for diagnostic interrupt (digital outputs)

Distributed I/0O Device ET 200M
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Diagnostic Interrupt of Modules with Analog Inputs

Byte x+4
: See Figure 6-11 on page 6-32
Byte x+7
Bytex+8 | | | | [ | [ [ | 714 Module with analog inputs
61: Module with HART analog inputs
Bytex+9 | | | | [ | | | | Lengthofthe channel-specific diagnosis
Bytex+10 | [ | | [ | | [ | Number of channels per module
76 543210
Bytex+11| [ | [ [ [ | [ |
I
‘ Diagnostic event on the channel/channel group 0 of the module
Diagnostic event on the channel/channel group 1 of the module
Diagnbstic event on channel/channel group 7 of the module
7654 321090

Byte x+12
LTI T]

‘ Configuration/parameter assignment error
Common-mode error

Short circuit to L+
Short-circuit to M

Wire break
Reference channel error

Lower limit violation
Upper limit violation
Byte x+13: Assignment for channel/channel group 1 as for byte x+12

Byte x+19: Assignment for channel/channel group 7 as for byte x+12

Figure 6-14  Structure as of byte x+8 for diagnostic interrupt (analog inputs)

Distributed I/0O Device ET 200M
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Diagnostic Interrupt of Modules with Analog Outputs

Byte x+4
: See Figure 6-11 on page|6-32
Byte x+7
Bytex+8 | | | | | | | | | 73n:Module with analog outputs
Bytex+9 | | | | [ [ | | | Lengthofthe channel-specific diagnosis
Bytex+10| | | | | | | | | Number of channels per module
76543210
Bytex+11[ | | [ [ | [ ] ]
I
Diagnostic event on the channel/channel group 0 of the module
Diagnostic event on the channel/channel group 1 of the module
Diagnostic event on channel/channel group 3 of the module
7654 3210
Bytex+12|0] [o] | [ | | | Diagnostic events for channel/channel group 0

I
‘ Configuration/parameter assignment error
Common-mode error
Short circuit to L+
Short-circuit to M
Wire break

External load voltage

Byte x+13: Assignment for channel/channel group 1 as for byte 12
Byte x+14: Assignment for channel/channel group 2 as for byte 12
Byte x+15: Assignment for channel/channel group 3 as for byte 12

Bytes x+16 to x+19: are always 00y

Figure 6-15 Structure as of byte x+8 for diagnostic interrupt (analog outputs)

Process Interrupt of the IM 153-2

If the IM 153-2 reports a process interrupt, there is at least one data record
containing messages concerning time-stamped signal changes or special
messages.

The DP master CPU can read the data record(s) and evaluate them with
the 90 "IM_DRV” FB (see the PCS 7 documentation).

Evaluation with FB 62 "FB TIMESTMP” is also possible.

Distributed I/0O Device ET 200M
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Process Interrupt of Analog Input Modules

7654 3210

Bytex+4 | [ | [ [ [ [ ]]
‘ IUpper limit violation on channel 0 of the module
Upper limit violation on channel 1 of the module
Upp.er limit violation on channel 7 of the module
7654 3210
Bytexs [ | [ [ [ [ [ [ ]

I
‘ Lower limit violation on channel 0 of the module
Lower limit violation on channel 1 of the module

Lower limit violation on channel 7 of the module

Bytes x+6 and x+7: Module-specific information;
see the description for each module

Figure 6-16 Structure as of byte x+4 for process interrupt (analog inputs)

Process Interrupt of Digital Input Modules

7654 3210

Bytex+4 | [ | [ [ [ [ ]]
‘ IEdge change on channel 0 of the module
Edge change on channel 1 of the module
Edgé change on channel 7 of the module
7654 3210
Bytex+5 | [ | [ [ [ [ ]|

I
‘ Edge change on channel 8 of the module
Edge change on channel 9 of the module

Edgé change on channel 15 of the module

Bytes x+6 and x+7: Module-specific information;
see the description for each module

Figure 6-17 Structure as of byte x+4 for process interrupt (analog inputs)

Distributed I/0O Device ET 200M
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Module Removal/Insertion Interrupt

The module ID that was removed or inserted is in byte x+4 to x+8. You can find the
IDs for the individual modules in the device master file. You can tell whether the
module was removed or inserted by the type of interrupt in byte x+1 (see

Figure 6-11| on page|6-32).

Byte x+4 A
Byte x+5 Not applicable
Byte x+6
76543210 >§jz(re1(t:iifailclzation
Bytex+7 | | [ [ [ | [ | ] Type ID of the format
high-byte module identifiers
Bytex+8 | | | | | | | | | TypeID ofthe low-byte
module 7

See device master file

Figure 6-18 Structure as of byte x+4 for module removal/insertion interrupt

6.4.10 Evaluating Interrupts from the Station Diagnosis

The structure of the station diagnosis is the same as the structure of the interrupt
section, as described in Section|6.4.9.

Interrupts with S7/M7-DP Master or DPV1 Master
The ET 200M supports the following interrupts:
e Diagnostic interrupt
e Process interrupt
¢ Module insertion/removal interrupt.

You can evaluate these interrupts with an S7/M7-DP master or DPV1 master. In
the case of an interrupt, interrupt OBs run automatically in the master CPU (see
the System Software for S7-300/S7-400, Program Design Program Manual).

Distributed I/0O Device ET 200M
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Removal/Insertion Interrupt with S7/M7-DP Master or DPV1 Master

If you use the ET 200M with "module change during operation” on an S7/M7-DP
master or a DPV1 master, the system behaves as follows:

When a module is removed, the IM 153-x reports a module removal interrupt on
the DP master that executes OB 83. You program the desired response to the
module removal event in OB 83.

In the case of /0O access, OB 122 (/O access error) is called in the DP master.

If you insert a module that corresponds to the configuration, the IM 153-x
reports a module insertion interrupt to the DP master (OB 83 call with
diagnostics buffer entry) and assigns parameters to the module in keeping with
the stored configuration.

If you insert a module in an unconfigured slot, the IM 153-x doesn’t report a
module insertion interrupt.

If you insert a different module than configured:

— the IM 153-x reports a module insertion interrupt to the DP master (OB 83
call with diagnostics buffer entry); but it ignores this unconfigured module.

— The module diagnosis is stopped, and you can read out the slot in which the
wrong module is inserted (see Section 6.4.5).

— The SF LED shows the error.

Note: Inserting or removing a DM 370 dummy module does not trigger an insertion
or removal interrupt.

Warning

Problems during removal and insertion are tolerated for up to 1 second.

This means that the output values will not change within the tolerance time in the
event of such a problem occurring.

Distributed I/0O Device ET 200M
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Interrupts with Another DP Master

If you operate the ET 200M with another DP master, these interrupts are simulated
as a device-specific diagnosis of the ET 200M. You must postprocess the relevant
diagnostic events in the DP master’s user program.

Saving the Diagnosis

Depending on byte x+1, transfer the contents of the station diagnosis to a data
block because:

The interrupts are updated cyclically.

The contents of the diagnosis as of byte x+3 depend on whether the S7
diagnosis or S7 process interrupt or module insertion/removal module interrupt
is reported.

Note

The following points are important in evaluating diagnostic interrupts and process
interrupts with a different DP master by means of the station diagnosis:

The DP master should be able to store the diagnostic messages, that is, the
DP master should have a ring buffer in which to place these messages. If the
DP master can not store diagnostic messages, only the last diagnostic
message will be available for evaluation.

You must scan the relevant bits in the device-related diagnostic data in your
user program at regular intervals.

You cannot use process interrupts in the station diagnosis in an IM 308-C as
DP master, because only coming — and not going — interrupts are reported. For
example, the "upper limit violation” bit is only reset when the "lower limit
violation” bit is set. The cycle end interrupt is not supported by the IM 308-C,
because the cycle end interrupt updates to "1” at the end of each cycle (i.e.
there is no change in the signal level).

Module Removal/Insertion Interrupts with Other DP Masters

If you use the ET 200M with module change during operation on another DP
master, you must make sure that it cannot evaluate the module removal and
insertion interrupts. You can evaluate the module removal and insertion events in
the module and station diagnosis of the IM 153-x.

Tip: Evaluate the module status in the enhanced diagnosis.

6-40
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Maintenance

The ET 200M is a maintenance-free DP slave.

Chapter Overview

In this chapter you will find out how to replace modules or components.

Section Subject Page
7.1 Replacing the Power Supply Module 7-1
7.2 Replacing the IM 153-1 7-3
7.3 Replacing the IM 153-2 or IM 153-2 FO 7-4
7.4 Replacing Modules without the "Module Change During Operation” 7-8

Function
7.5 Replacing Modules with the "Module Change During Operation” 7-11
Function
7.6 Replacing the Bus Module 7-13
7.7 Changing Fuses in the Case of Digital Output Modules 7-14
7.8 Update of the IM 153-x 7-16

7.1 Replacing the Power Supply Module

Initial Situation

The power supply module you want to replace is installed and wired. You want to
install a new power supply module of the same type.

Slot Numbering

If you have given slot numbers to the power supply modules in your system, you
must remove the numbering from the old power supply module when you replace
the module and then use them for the new power supply module.

Distributed I/O Device ET 200M
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Removing the Power Supply Module

To remove the power supply module, proceed as follows:

1.

A R S N

Operate the supply isolating switch in order to de-energize the power supply
module.

Remove the cover.
Disconnect all the wiring.
Undo the fixing screws of the power supply module.

Swing the power supply module out.

Installing the New Power Supply Module

To install the new power supply module, proceed as follows:

1.
2.

o 0~ w

Check the setting of the voltage selector switch.

Hook the new power supply module of the same type onto the rail and swing it
down into place.

Screw the power supply module on securely.
Wire the power supply module.
Connect the power supply module to the line voltage.

Close the cover.

Response of the ET 200M After Module Replacement

7-2

If there is an error after the power supply modules have been replaced, you can
have the cause displayed in the diagnostic buffer with STEP 5 or with STEP 7.

Distributed I/O Device ET 200M
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7.2 Replacing the IM 153-1

Initial Situation

The IM 153-1 is installed. You want to install a new IM 153-1 of the same type.

Slot Numbering

If you have given slot numbers to the modules in your system, you must remove
the numbering from the old module when you replace the module and use it on the
new module.

Unplugging the Bus Connector

Removing

With a looped-through interconnecting cable you can unplug the bus connector
from the PROFIBUS-DP interface without interrupting data traffic on the network.

Note
A data communication error may occur on the network.

A network segment must always be terminated at both ends with the terminating
resistor. This is not the case, for example, if the power supply is not activated on
the last slave with a bus connector. The efficacy of the terminating resistor is
impaired because the terminating resistor in the bus connector gets its voltage
from the node.

Please make sure that power is always supplied to nodes
on which the terminating resistor is active.
Tip: You can use the PROFIBUS terminator as an active bus terminating element.

a Module

To remove the module, proceed as follows:

1. Put the on/off switch of the power supply module in the 0 position (O:output
voltage 0 V).

Remove the bus connector.

Disconnect the wiring.

Remove the fixing screws of the IM 153-1.
Swing the IM 153-1 out.

o~ WD

Distributed I/0O Device ET 200M
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Installing a New Module
Install the new module as follows:
1. Set the same DP address on this IM 153-1 as for the old IM 153-1.
2. Hook the new IM 153-1 onto the rail and swing it down into place.
3. Screw the module on securely.
4. Wire the IM 153-1.
5. Screw the bus connector tight.
6

. Put the standby switch of the power supply module into the 1 position (output
voltages to rated value).

Response of the ET 200M After Module Replacement

If there is an error after the modules have been replaced, you can have the cause
displayed in the diagnostic buffer with STEP 5 or STEP 7.

7.3 Replacing the IM 153-2 or IM 153-2 FO

Initial Situation

The IM 153-2/-2 FO is installed. You want to install a new IM 153-2/-2 FO of the
same type.

Slot Numbering

If you have given slot numbers to the modules in your system, you must remove
the numbering from the old module when you replace the module and use it on the
new module.

Distributed I/0O Device ET 200M
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IM 153-2: Unplugging the Bus Connector

With a looped-through interconnecting cable you can unplug the bus connector
from the PROFIBUS-DP interface without interrupting data traffic on the network.

Note
A data communication error may occur on the network.

A network segment must always be terminated at both ends with the terminating
resistor. This is not the case, for example, if the power supply is not activated on
the last slave with a bus connector. The efficacy of the terminating resistor is
impaired because the terminating resistor in the bus connector gets its voltage
from the node.

Please make sure that power is always supplied to nodes on which the terminating
resistor is active.
Tip: You can use the PROFIBUS terminator as an active bus terminating element.

IM 153-2 FO: Removing the Fiber-Optic Cable

/N

If you remove the fiber-optic cable from the IM 153-2 FO, all the following DP
slaves will also no longer be accessible to the DP master.

Caution

Do not look directly into the opening of the optical sender diodes.
The light beam could damage your eyes.

Distributed I/0O Device ET 200M
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In the Case of Redundancy

Removing

/N

7-6

Note
Only replace the IM 153-2/-2 FO in a de-energized state!

If you carry out a replacement in an energized state, the specified switchover
times cannot be guaranteed and the 1/O modules could fail for a certain time and
output “0”".

If you replace the IM 153-2/-2 FO in a redundant configuration, the following
applies:

"ACT” LED is on: "ACT" LED is off:

The IM 153-2/-2 FO is the active one of the | The IM 153-2/-2 FO is the passive one of
two IM 153-2/-2 FO modules. the two IM 153-2/-2 FO modules.

You can replace these IM 153-2/-2 FO
modules without the need for switchover
operations in the ET 200M.

a Module
To remove the module, proceed as follows:

1. In the case of redundancy: The IM 153-2/-2 FO to be replaced must be
de-energized! Switch off the associated power supply module or disconnect it
from the IM 153-2/-2 FO.

Warning

If in redundancy mode the two IM 153-2 modules are connected to a power supply
module, a short circuit could occur at the non-insulated (loose) cable ends if the
24 V supply is disconnected from one of the IM 153-2.

If the power supply is short-circuited in this way, the second IM 153-2 and
therefore your ET 200M fail completely.

The greatest care must therefore be taken when disconnecting the supply voltage
and the two cable ends must be insulated until they are connected to the new

IM 153-2.

No redundancy: Put the on/off switch of the power supply module into the 0
position (@: output voltage 0 V).
2. Remove the bus connector or fiber-optic cable.

In the case of fiber-optic cables: Flip open the grip of the plug-in adapter and
remove it from the IM 153-2 FO.

Distributed I/O Device ET 200M
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3. Disconnect the wiring.

4. Remove the fixing screws of the IM 153-2/-2 FO.

5. Swing the IM 153-2/-2 FO out.

Installing a New Module

Install the new module as follows:

1. Set the same DP address on this IM 153-2/-2 FO as for the old IM 153-2/-2 FO.

Wire the IM 153-2/-2 FO.

2 T

voltages to rated value).

Screw the module on securely.

Screw the bus connector tight.

Hook the new IM 153-1/-2 FO onto the rail and swing it down into place.

Put the standby switch of the power supply module into the 1 position (output

Response of the ET 200M After Module Replacement

If there is an error after the modules have been replaced, you can have the cause
displayed in the diagnostic buffer with STEP 5 or STEP 7.

In the Case of Redundancy:

Note

If the active IM 153-2/-2 FO ("ACT” LED on) is replaced, the 1/O system will only
continue without interruption if on the passive IM 153-2/-2 FO the BF LED neither
comes on nor flashes, or if the SF LED does not flash at 0.5 Hz (see also Table

6-6 on page6-11).

Have you replaced an active IM 153-2/-2 FO
("ACT” LED on)?

Have you replaced a passive IM 153-2/-2 FO
("ACT” LED off)?

A switchover took place in the ET 200M to the
other IM 153-2/-2 FO, and data traffic continues
between it and its DP master.

No change in data traffic: It continues between the
active IM 153-2/-2 FO and its DP master.

Does the new IM 153-2/-2 FO have a different version to the one that wasn’t replaced?

a compatible version.
Contact your Siemens partner.

If after replacement, the replaced IM 153-2/-2 FO goes into STOP (all the LEDs flash), the releases are
not compatible. In this case you must switch off the ET 200M and upgrade the two IM 153-2/-2 FO or use

Distributed I/O Device ET 200M
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7.4 Replacing Modules without the "Module Change During
Operation” Function

Removing a Module

Table 7-1 Removing modules without "module change during operation”

Step 20-Pin Front Connector 40-Pin Front Connector

1. Switch off the load voltage to the module.

Switch off the power supply for the IM 153-x.

Remove the labeling strip from the module.

2
3
4. Open the front door.
5

Unlock the front connector and pull it off the module.

To do this, depress the locking Remove the fixing screw from the
button (5) with one hand and, with | middle of the front connector. Pull
the other hand, grip the front the front connector out while

connector (5a) at the appropriate | holding the grips.
point and pull it out.

Undo the module fixing screw(s).

7. Swing the module up and off the rail.

=
(@]
o -
L
= o
Q —

ET-0055

2l
O

Distributed I/0O Device ET 200M
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Removing the Front Connector Coding Key

Prior to installing the new module, you must remove the front connector coding key
from the new module. Reason: This part is already in the wired front connector
(see Figure 7-1).

Figure 7-1

Removing the front connector coding key

Installing a New Module

Table 7-2

Installing new modules

Step

Installing a Module

1.

Hook the new module of the same type onto the rail and swing it down
into place.

Screw the module on securely.

Push the labeling strip of the old module into place on the new module.

ET-0056

Distributed I/O Device ET 200M
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Putting a New Module into Service

Table 7-3  Putting new modules into service

Step Putting a Module into Service
1. Open the front door.
2. Bring the front connector back into its operating position.
Q

ET-0057

[
0

Close the front door.

4. Switch on the power supply for the IM 153-x.

Switch the load voltage back on.

Response of the ET 200M After Module Replacement

When you have replaced a module and no errors have occurred, the IM 153-x
starts data transfer. If the IM 153-x stays in STOP mode, you can display the
cause of the error with STEP 5 or STEP 7

Distributed I/0O Device ET 200M
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7.5 Replacing Modules with the "Module Change During
Operation” Function

Prerequisites

Removing

You can replace the modules during operation of the ET 200M once you have done
the following:

¢ |nstalled the ET 200M on the rail with active bus modules for the "'module
change during operation” function.

e Configured the ET 200M for the "module change during operation” function.

Warning
When you insert output modules, uncontrolled system states may occur.

This is also the case when you insert input/output modules at an angle to the bus
modules.

When you insert an output module, the outputs set by the user program
immediately become active.

We recommend that you set the outputs in the user program to "0” when you
remove an output module.

If modules are removed and inserted incorrectly, neighboring modules may be
affected via the backplane bus.

a Module

Table 7-4 Removing modules with "module change during operation”

Step 20-Pin Front Connector 40-Pin Front Connector

1. | Undo the module fixing screw(s).

Swing the module up and off the rail.

2
3. | Open the front door.
4

Unlock the front connector and pull it off the module (see the figure in
Table 7-1 on page| 7-8).

To do this, depress the locking Remove the fixing screw from the
button (4) with one hand and, with | middle of the front connector. Pull
the other hand, grip the front the front connector out while

connector (4a) at the appropriate | holding the grips.
point and pull it out.

5. | Remove the labeling strip from the module.

Distributed I/0O Device ET 200M
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Removing the Front Connector Coding Key

Prior to installing the new module, you must remove the front connector coding key
from the new module. Reason: This part is already in the wired front connector
(see Figure 7-17-9).

Installing a New Module

Table 7-5 Installing new modules

Step Installing a Module

1. |Insert the front connector into the module and bring it into its operating
position.

2. | Hook the new module onto the rail and swing it down into place.

Screw the module on securely.

4. | Push the labeling strip of the old module into place on the new module.

Response of the ET 200M During Module Replacement

Table 7-6  Response of the ET 200M when modules are removed or inserted

Remove/ln Actual = Response of the ET 200M
sert Desired
configuration
?
Removing a - The IM 153-x reports the removal of a module via the diagnosis. The
module diagnostic event corresponds to the module removal interrupt (see

Section 6.4.9)./ The IM 153-x also enters the removal of the module in the
module diagnosis (see Section 6.4.5).

Inserting a Yes When a configured module is inserted, the IM 153-x deletes the entry in
module the module diagnosis to the effect that the module is no longer addressed
by the IM 153-x. If the ET 200M is in user data mode, the IM 153-x
reports a diagnostic event that corresponds to the module insertion
interrupt (see Section 6.4.9). The inserted module is parameterized in
accordance with the last parameter assignment and is accepted in the
ET 200M.

No The IM 153-x ignores the inserted module.

The IM 153-x reports a diagnostic event corresponding to the module
insertion interrupt (see Section 6.4.9).

The entry concerning the removal of the module remains in the module
diagnosis.

Distributed I/0O Device ET 200M
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7.6 Replacing the Bus Module

Removing the Bus Module

Only remove bus modules if they are de-energized!

Table 7-7 Removing the bus module

Step Removing the Bus Module
1 Put the on/off switch of the power supply module into the 0 position
(O: output voltage 0 V).
2. Remove the modules on the bus module that is be replaced, on all the bus modules on the
right, as well as the module directly to the left.
3. The bus modules are locked together. On the bus module that is to be replaced, press down
the lock of the bus module on the right, and push the bus module(s) on the right to the right.
4, On the bus module on the left, press down the lock of the bus module that is to be replaced
and push this one to the right.
5. Using a screwdriver push the lock down towards the rail.
6. Lift the bus module off the rail. You can also pull the bus module out from the right side of the
rail.
Lock holding the bus Lock holding the
modules together module to the rail

:

—1 U U
ar_ [ ]
BM IM/PS BM 2 x40 BM 1 x80

Installing a New Bus Module

Install the new bus module as described in Section 4.2.3.

Distributed I/0O Device ET 200M
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7.7 Changing Fuses in Digital Output Modules

Fuses for Digital Outputs

Fuses are used for the individual channel groups of the digital outputs of the
following digital output modules, to protect these against short circuit:

e SM 322 DO 16 x 120V AC digital output module
e SM 322 DO 8 x 120/230V AC

Replacement Fuses

If you have to change fuses, you can use, for example, the following replacement
fuses:

e Fuse 8 A, 250 V (e. g. Wickmann 19 194-8 A; Schurter SP001.013; Littlefuse
217.008)

¢ Fuse holder (e. g. Wickmann 19 653)

Position of the Fuses

The digital output modules have 1 fuse per channel group. The fuses are located
at the left side of the digital output module. Figure 7-2 shows you where to find the
fuses on the digital output modules.

Figure 7-2 Location of the fuses on digital output modules

Distributed I/0O Device ET 200M
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Changing Fuses

The fuses are located at the left side of the module.

1.

Remove the digital output module as described in Section 7.4

2. Remove the fuse holder from the digital output module.
3. Replace the fuse.

4.
5

Screw the fuse holder back into the digital output module.

. Install the digital output module again (see Section|7.4).

Distributed I/0O Device ET 200M
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7.8

7.8.1

7.8.2

Update of the IM 153-x

Update of the IM 153-1/-2Ax0x

Please contact your SIEMENS partner if you require an update of the IM 153-1
and IM 153-2Ax0x.

Update of the IM 153-2Bx00

When Should You Update the IM 153-27?

You should update the interface module IM 153-2 to the latest firmware version
following (compatible) function-related expansions or performance improvements.

Where Can | Obtain the Latest Firmware Version?

Principle

7-16

You can obtain the latest firmware versions from your Siemens partner or from the
Internet:

http://www.siemens.com/automation/service&support
Tip: Make a note of the current firmware.

e Make a note of the current version of your firmware before performing the
update.

e If you encounter any problems with the new firmware, you can then also
download the previous (current) firmware from the Internet and transfer it back
to the interface module.

Updating is possible with IM 153-2 modules as of order number
6ES7 153-2Bx00-0XB0. You will require STEP 7 (V5.2 or higher) for this purpose.

There are 3 ways in which you can perform an update:
e from the PG/PC via PROFIBUS-DP (direct)

e from the PG/PC via PROFIBUS-DP and CPU

¢ via SIMATIC Micro Memory Card (MMC)

On completion of the update, the sticker showing the previous firmware version of
the IM 153-2 must be covered by a sticker showing the updated firmware version.

Distributed I/O Device ET 200M
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Prerequisites
For update via PROFIBUS-DP
e The IM 153-2 in the station which is to be updated must be accessible online.

¢ The files with the current (new) version of the firmware must be available in the
file system of your PG/PC.

For update via MMC

e The update files must be available on the MMC.

Distributed I/0O Device ET 200M
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Sample Co

7-18

nfiguration
Update from the PG/PC via PROFIBUS-DP (Direct)

The PG/PC with the update files is connected directly to the PROFIBUS interface
of the IM 153-2 (see Figure 7-3).

Note

If no STEP 7 project containing the IM 153-2 concerned is available, the update
can also be performed using the online view (Accessible Nodes) in STEP 7.

ET 200M
IM 153-2
i — PG/PC
o |8 o —=.:
@—ﬂn_l v — |:|=.

Figure 7-3 Update via PROFIBUS-DP (PG/PC directly connected to IM 153-2)

Update from the PG/PC via PROFIBUS-DP and CPU

The PG/PC with the update files is connected to the MPI interface of the CPU. The
IM 153-2 is connected to the 2nd interface of the CPU via PROFIBUS-DP (see
Figure 7-4). The IM 153-2 must be integrated in the STEP 7 project on the CPU.

e.g. CPU 315-2 DP
|:| [(mna |
© g HH%%%%%%%%D
® ? |
O [}
ET 200M
IM 153-2
PG/PC i T
——\ o E [=]
=] @—III_I s
fﬂ + nln - | 2, -

Figure 7-4  Update via PROFIBUS-DP (PG/PC connected to IM 153-2 via CPU)

Distributed I/O Device ET 200M
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Update via MMC

You perform an update via MMC in the following way:

Table 7-8 Update via MMC
Step You must do this: This happens at the IM 153-2:
1. Transfer the update files to an MMC -
using STEP 7 and your programming
device. Any data stored on the MMC
is overwritten by the update files.
2. De-energize the IM 153-2 and insert -
the MMC with the update.

3. Switch on the power supply. * The IM 153-2 automatically
detects the MMC with the update
files and starts the update.

* The SF and BF LEDs light up
during the update.
* When the update has been
completed, the BF LED flashes at
0.5 Hz.
4. De-energize the IM 153-2 and remove | —

the MMC with the update.

To eject the MMC, press the ejector

button in the bottom part of the module

compartment using a small

screwdriver or ball-point pen.

PG/PC ET 200M IM 153-2
1. — 2. 0
= - |g 0
(]
= il .
AR
Nor= = [l
/—) LD b s
Figure 7-5  Update via MMC

The LED displays which appear during the update are shown in Section 6.2.

The following MMCs are available for the update:

Table 7-9 MMCs available for updating the IM 153-2

Type Order Numbers
MMC 2M 6ES7 953-8LLO0-0AAO0
MMC 4M 6ES7 953-8LMO00-0AAQ0
MMC 8M 6ES7 953-8LP10-0AA0

Distributed 1/0 Device ET 200M
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Update in the Redundant System

If the update of the active IM 153-2 is performed via PROFIBUS-DP, the reset
which is performed afterwards automatically triggers the switchover between the
two IM 153-2 modules. We recommend that you then also update the second

IM 153-2 in the redundant system. The update must be performed separately for
each IM 153-2.

Restart After Update
Update via PROFIBUS-DP
In the STEP 7 user interface, it is possible to set whether

e the IM 153-2 performs a reset automatically on completion of the update in
order to start up with the newly loaded firmware

Caution

If the "Update Firmware After Loading” box is selected, there will be a brief station
failure of the ET 200M. If no precautions have been taken to counter this, the
update causes the CPU to enter STOP mode owing to rack failure.

e the IM 153-2 is to be reset by switching off the supply voltage before the
IM 153-2 starts up with the new firmware when the supply voltage is switched
on again.

Update via MMC

On completion of the update, the IM 153-2 remains in a state which can only be
left by switching off the supply voltage. If the update was successful, the IM 153-2
starts up with the new firmware the next time the supply voltage is switched on.

Update Not Successful

If the update is unsuccessful, the IM 153-2 always starts up with the currently
loaded ("old”) firmware when the supply voltage is switched off and then on again.

Distributed I/0O Device ET 200M
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Technical Specifications

In This Chapter
You will find the following:
¢ The standards, certificates and approvals for the ET 200M.
¢ The technical specifications of the IM 153-x slave interface.
¢ The dimensioned drawing of the IM 153-x slave interface.

e The basic circuit diagram of the IM 153-x slave interface.

Reference Manual
You can find the following in the Module Specifications Reference Manual:
e The technical specifications of the modules.

¢ General technical specifications such as information on interference immunity of
the modules and mechanical, climatic environmental conditions.

* Mechanical, climatic environmental conditions for the module for use in an
extended range of environmental conditions ("outdoor”).

Chapter Overview

This chapter deals with the following topics:

Section Subject Page
8.1 Standards, Certificates and Approvals 8-2
8.2 Parameters of the IM 153-x 8-7
8.3 Technical Specifications 8-9
8.4 Time Delay of the ET 200M 8-12

Distributed I/0O Device ET 200M
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8.1 Standards, Certificates and Approvals

CE Approval
The ET 200M distributed I/O system meets the requirements and protection
objectives of the following EC Directives and complies with the harmonized
European Standards (EN) that have been published in the Official Gazettes of the

European Community for programmable logic controllers:

e 73/23/EEC "Electrical Equipment for Use Within Fixed Voltage Ranges”
(Low-Voltage Directive)

e 89/336/EEC "Electromagnetic Compatibility” (EMC Directive)

e 94/9/EC "Devices and Protection Systems for Specified Application in
Hazardous Areas” (Explosion Protection Directive)

The EC declarations of conformity are being kept available for the
cognizant authorities at:

Siemens Aktiengesellschaft
Automation and Drives Group
A&D AS RD4

Postfach 1963

D-92209 Amberg

Distributed I/0O Device ET 200M
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UL Approval
Underwriters Laboratories Inc. to

e UL 508 (Industrial Control Equipment)

—
F

CSA Approval

Canadian Standards Association to
p® e (C22.2 No. 142 (Process Control Equipment)

(74

Underwriters Laboratories Inc. to

U e UL 508 (Industrial Control Equipment)
C\" I- US . csac222No. 142 (Process Control Equipment)

U Underwriters Laboratories Inc. to
C US e UL 508 (Industrial Control Equipment)
HAZ. LOC. ° CSA C22.2 No. 142 (Process Control Equipment)
e UL 1604 (Hazardous Location)

e CSA-213 (Hazardous Location)

APPROVED for use in
Class I, Division 2, Group A, B, C, D Tx;
Class I, Zone 2, Group IIC Tx

Note

The currently applicable approvals can be found on the rating plate of the
respective module.

Distributed I/0O Device ET 200M
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FM Approval

Factory Mutual Research (FM) to

Approval Standard Class Number 3611, 3600, 3810
APPROVED for use in

Class I, Division 2, Group A, B, C, D Tx;

Class I, Zone 2, Group IIC Tx

APPROVED

to EN 50021 (Electrical apparatus for potentially explosive atmospheres; Type
of protection "n")

@l|3GEEanl|T5

Marking for Australia

The ET 200M distributed I/O system fulfills the requirements of the standard
AS/NZS 2064 (Class A).

IEC 61131

The ET 200M distributed I/O system fulfills the requirements and criteria of the
standard IEC 61131-2 (Programmable Logic Controllers, Part 2: Equipment
Requirements and Tests).

PROFIBUS Standard

The ET 200M distributed I/O system is based on the standard
IEC 61784-1:2002 Ed1 CP 3/1.

PNO
PNO Certificate No.:

IM 153 Certificate Number
IM 153-1 200577
IM 153-2 200289

IM 153-2 FO 200289

Distributed I/0O Device ET 200M
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Ship-Building Approval
Classification organizations:
e ABS (American Bureau of Shipping)
e BV (Bureau Veritas)
e DNV (Det Norske Veritas)
¢ GL (Germanischer Lloyd)
¢ LRS (Lloyds Register of Shipping)
e Class NK (Nippon Kaiji Kyokai)

Use in Industrial Environments

SIMATIC products are designed for use in industrial environments.

Table 8-1 Use in industrial environments

Area of application Requirements regarding
Electromagnetic Electromagnetic
emission immunity
Industry EN 50081-2 : 1993 EN 50082-2 : 1995

Use in residential areas

If you use the ET 200M in residential areas, you must ensure that the emission of
radio interference complies with limit class B to EN 55011.

Suitable methods to achieve the radio-interference levels of limit class B are:
¢ to install the ET 200M in grounded control cabinets/control boxes

e to use filters in supply cables

ii 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 distributed 1/O device is
in operation.

Always de-energize the ET 200M in hazardous areas before disconnecting plug
and socket connections.

Distributed I/0O Device ET 200M
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Laser Safety Class Certification (for IM 153-2 FO)

Class 1 to EN 60825-1: 1994+A11: 1996 and IEC 60825-1: 1993 incl. Amendment
1:1997
The radiant power emitted when the fiber-optic cable is opened intentionally or

unintentionally corresponds to hazard potential 1 to EN 60825-2: 1994 and
IEC 60825-2: 1993

Distributed I/0O Device ET 200M
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Parameters of the IM 153-x

Parameter Assignment

Assign parameters to the IM 153-x and the ET 200M with STEP 7 or
COM PROFIBUS. If you use another configuration tool, you must integrate the

device master file.

Table 8-2 Parameters of the IM 153-x

diagnosis

Parameters Value Range Default Applicability

DPV1 mode Disable/enable Enable ET 200M

Startup if preset Yes/no No ET 200M

configuration = actual

configuration?

"Module change Yes/no No ET 200M

during operation?

Diagnostic interrupt Disable/enable Enable ET 200M

Process interrupt Disable/enable Enable ET 200M

Removal and insertion | Disable/enable Enable ET 200M

interrupts

Analog-value format SIMATIC S 7/ SIMATIC S7 ET 200M

SIMATIC S5

Enhanced diagnostics | Yes/no No ET 200M
Configuration:
see Section 6.4.1
No: 29 bytes;
Yes: 64 bytes in the case
of the IM 153-1 and 96
bytes in the case of the
IM 153-2 diagnostic frame

Module diagnosis Disable/enable Enable ET 200M

Module status Disable/enable Enable ET 200M

Channel-specific Disable/enable Enable ET 200M

Distributed I/O Device ET 200M
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Parameters for Time Stamping

Assign parameters for time stamping with STEP 7 for the ET 200M in the DP slave
properties and also for each digital input module in the module properties.

Table 8-3 Parameters for time stamping

Parameters Value Range Default Applicability
Time stamping Yes/no No ET 200M
Module
Channel
RLO edge detection Rising edge/ Rising edge ET 200M
falling edge Module
Channel
Time interval for 1.00 st0 655.35 s 10s ET 200M
time synchronization (Value must
correspond to the
setting in the time
master)

Parameters for Clock Synchronism

Assign parameters for clock synchronism with STEP 7 for the ET 200M in the DP
slave properties and also for each module in the module properties.

Table 8-4 Parameters for clock synchronism

Parameters Value Range Default Applicability
Synchronize slave Disable/enable disable ET 200M
with DP cycle
Time t (Values are preset by | (Value is preset by ET 200M
(read in process STEP 7) STEP 7)
values)
Time t, (Values are preset by | (Value is preset by ET 200M
(read out STEP 7) STEP 7)
process values)

Distributed I/0O Device ET 200M
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8.3 Technical Specifications

General Technical Specifications

In the Module Specifications Reference Manual you can find the following for the

IM 153-x:

¢ General technical specifications that are valid for the S7-300 and ET 200M

system.

¢ Deviating technical specifications and tests for the IM 153-1 for the extended

range of environmental conditions ("outdoor”) (order number

6ES7 153-1AA8x-0XBO0).

Technical Specifications of the IM 153

The following table contains the technical specifications for all the functions of the
different IM 153-x versions. Check using Table 1-2 on page 1-9 the version as of

which your IM 153-x offers this function.

Technical Specifications

IM 153-1

IM 153-2

IM 153-2 FO

Manufacturer ID

801Dy

801E

8071y

Device master file
s for DPV1

SIEM801D.GSD
S101801D.GSG

SIEM801E.GSD

SI01801E.GSG
(for IM 153-2AA0X)

SI02801E.GSG
(for IM 153-2BA0X)

SIEM8071.GSD

S1018071.GSG
(for IM 153-2ABOX)

S1028071.GSG
(for IM 153-2BBOX)

Dimensions and Weight

Dimensions W x H x D (mm)

40x125x117

Weight

360 g

PROFIBUS-DP interface

Baud rates Up to 12 Mbaud 9.6; 19.2; 45.45
93.75; 187.5;
500 kbaud;
1.5; 12 Mbaud
Baud rate detection Yes Yes Yes
Interface RS 485 FO
FREEZE compatibility Yes
SYNC compatibility Yes
PROFIBUS addresses 1 to 125 permissible
Configuration modification in No Yes Yes
RUN
Distributed I/O Device ET 200M
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Technical Specifications IM 153-1 IM 153-2 IM 153-2 FO
Time Synchronization/Time No Yes
Stamping
* Accuracy class - 10 ms/3 ms
* Time resolution - 1ms
* Number of digital input - max. 128;
signals
* Message buffer - 15 message buffers with a maximum of 20

messages each

* Time interval for sending - 1s
the message buffers when
there is a message

* Time stamping - * Perdigital input

* Per digital input module

* Whole ET 200M

* Time stamp in the case of - Increasing/falling edge as coming or going
signal

* Time format - RFC 1119 Internet (ISP)

Voltages, Currents, Potentials

Rated voltage 24V DC (20.4 t0 28.8 V DC)

Current drawn from 24 V max. 350 mA max. 550 mA Max. 500 mA

Inrush current 25A 25A 35A

12t 0.1 A2s 0.1 A2s 0.1 A2s

Recommended external fusing not mandatory for ...

for supply lines

Power losses 3 W (typical) 5 W (typical) 4.5 W (typical)

Distributed I/0O Device ET 200M
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Dimensioned Drawing of the IM 153-1/-2/-2 FO

You can find a dimensioned drawing of the rail for the active bus modules in the
Module Specifications Reference Manual.

40

160 with front door open

120

[

125

/

Figure 8-1

Dimensioned drawing of the IM 153-1 and IM 153-2

Basic Circuit Diagram of the IM 153-1/-2/-2 FO

PROFIBUS-DP_|

Power supply

L1+
M

i

Logic

:| Backplane bus

Figure 8-2 Basic circuit diagram of the IM 153-1 and IM 153-2
u|
Fiber-optic < E'j
interfaces ‘
Logic
Power W
supply ] ]
k/l1+ Backplane bus
Figure 8-3 Basic circuit diagram of the IM 153-2 FO

Distributed I/O Device ET 200M
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8.4

Time Delay of the ET 200M

Response Time — A Definition

Duration

Factors

ET 200M

8-12

The response time is the time between detection of the input signal and the
modification of the associated output signal.

The response time depends on the bus configuration and on the DP master. You
can find fundamentals for calculating the response time in the DP master manuals.

The response time for the ET 200M depends on the following factors:
¢ Processing the data through the ET 200M

¢ Delay of the inputs and outputs (see Module Specifications Reference Manual)

The time it takes to process the data in the ET 200M is typically 1 ms. Data
processing in the IM 153-x and the data transfer between the IM 153-x and the
inserted modules takes place in this time.

\ N J
g 4

~Y

Processing Data transfer Delay time of the

the data in between the input and output
the IM 153-x  IM 153-x and modules
modules
\ ~ J \ﬂ_/
1ms See Module Specifications Reference Manual

Figure 8-4  Response time of the ET 200M

Distributed I/O Device ET 200M
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Switchover Time in the Case of Redundancy

The switchover time depends on the operating mode and the configuration:

DP Master ET 200M Switchover Time Configuration
System with
IM 153...
S7-400H -2AA02 70 ms Any configuration
-2AB01 30 ms ... without F, FM or HART modules or similar
-2Bx00 30 ms Any configuration
30 ms ... without F, FM or HART modules or similar
S7 software -2AA02 70 ms + 2 DP cycles | Any configuration
redundancy -2AB01 30 ms + 2 DP cycles without F, FM or HART modules or similar
S5-115H/155H y ’
-2Bx00 30 ms Any configuration
30 ms ... without F, FM or HART modules or similar

or
the set response monitoring time, if this is greater than 30 or 70 ms.

Delay Time of the Input and Output Modules

You can find out more in the technical specifications of the modules (see the
Module Specifications) Reference Manual.

8.5 Use of the ET 200M/S7-300 in Zone 2 Hazardous Area

The following sections contain important information in the following languages.

Section Subject

8.5.1 Einsatz der ET 200M / S7 300 im explosionsgefahrdeten Bereich Zone 2
8.5.2 Use of the ET 200M / S7 300 in a Zone 2 Hazardous Area

8.5.3 Utilisation de I'ET 200M / S7 300 dans un environment a risque d’explosion en zone 2

8.5.4 Aplicacion de la ET 200M / S7 300 en areas con peligro de explosion, zona 2

8.5.5 Impiego dellET 200M / S7 300 nell'area a pericolo di esplosione zona 2

8.5.6 Gebruik van de ET 200M / S7 300 in het explosief gebied zone 2

8.5.7 Brug af ET 200M / S7 300 i det eksplosionfarlige omrade zone 2

8.5.8 ET 200M / S7 300: n kayttd rajahdysvaarannetuilla alueilla, vydhyke 2

8.5.9 Anvandning av ET 200M / S7 300 i explosionsriskomrade zon 2

8.5.10 Uso do ET 200M / S7 300 em area exposta ao perigo de exploséo, zona 2

8.5.11 Xpnon m{ cvoKeunf ET 200M / S7 300 ot ...

Distributed I/0O Device ET 200M
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8.5.1 Einsatz der ET 200M / S7-300 im explosions-
gefahrdeten Bereich Zone 2

Zone 2

Explosionsgefahrdete Bereiche werden in Zonen eingeteilt. Die Zonen werden
nach der Wahrscheinlichkeit des Vorhandenseins einer explosionsfahigen
Atmosphare unterschieden.

Zone Explosionsgefahr Beispiel
2 explosive Gasatmosphare tritt | Bereiche um Flanschverbindungen mit
nur selten und kurzzeitig auf Flachdichtungen bei Rohrleitungen in
geschlossenen Raumen
sicherer nein e aullerhalb der Zone 2
Bereich e Standardanwendungen von dezentraler
Peripherie

Nachfolgend finden Sie wichtige Hinweise fir die Installation des Dezentralen
Peripheriegerates ET 200M und der SIMATIC S7-300 im explosionsgefahrdeten

Bereich.

Weitere Informationen

Weitere Informationen zum ET 200M und zu den verschiedenen S7-300-
Baugruppen finden Sie im Handbuch.

Fertigungsort

Siemens AG, Bereich A&D
Werner-von-Siemens-Straflte 50

92224 Amberg
Germany
Zulassung
@ 113G  EExnAllT3. T6 nach EN 50021 : 1999
Prifnummer:  KEMA 02ATEX1096 X
Hinweis

Baugruppen mit der Zulassung & 113G EExnAll T3..T6 dirfen nurin
Automatisierungssysteme SIMATIC S7-300 / ET 200M der Geratekategorie 3

eingesetzt werden.

Distributed 1/0O Device ET 200M
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Instandhaltung

Far eine Reparatur muss die betroffene Baugruppe an den Fertigungsort geschickt
werden. Nur dort darf die Reparatur durchgefuhrt werden.

Besondere Bedingungen

1. Das Dezentrale Peripheriegerat ET 200M und die SIMATIC S7-300 miissen in
einen Schaltschrank oder ein metallisches Gehause eingebaut werden. Diese
muissen mindestens die Schutzart IP 54 (nach EN 60529) gewahrleisten. Dabei
sind die Umgebungsbedingungen zu beriicksichtigen, in denen das Gerat
installiert wird. Fir das Gehause muss eine Herstellererklarung fiir Zone 2
vorliegen (gemaf EN 50021).

2. Wenn am Kabel bzw. an der Kabeleinflihrung dieses Gehauses unter Betriebs-
bedingungen eine Temperatur > 70 °C erreicht wird oder wenn unter Betriebs-
bedingungen die Temperatur an der Aderverzweigung > 80 °C sein kann,
missen die Temperatureigenschaften der Kabel mit den tatsachlich
gemessenen Temperaturen Ubereinstimmen.

3. Die eingesetzten Kabeleinfihrungen missen der geforderten IP-Schutzart und
dem Abschnitt 7.2 (gemaft EN 50021) entsprechen.

4. Alle Gerate, einschliellich Schalter etc., die an den Ein- und Ausgangen von
ET 200M- und S7-300-Systemen angeschlossen werden, missen fiir den
Explosionsschutz Typ EEx nA oder EEx nC genehmigt sein.

5. Es missen MaRnahmen getroffen werden, dass die Nennspannung durch
Transienten um nicht mehr als 40 % Uberschritten werden kann.

6. Umgebungstemperaturbereich: 0° C bis 60° C

7. Innerhalb des Gehauses ist an einem nach dem Offnen gut sichtbaren Platz ein
Schild mit folgender Warnung anzubringen:
Warnung
Das Gehause darf nur kurze Zeit gedffnet werden, z. B. fir visuelle Diagnose.
Betatigen Sie dabei keine Schalter, ziehen oder stecken keine Baugruppen und
trennen keine elektrischen Leitungen (Steckverbindungen).
Diese Warnung kann unberlcksichtigt bleiben, wenn bekannt ist, dass keine
explosionsgefahrdete Atmosphare herrscht.

Liste der zugelassenen Baugruppen

Die Liste mit den zugelassenen Baugruppen finden Sie im Internet:

http://www4 .ad.siemens.de/view/cs/

unter der Beitrags-ID 13702947.

Distributed 1/0 Device ET 200M
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8.5.2 Use of the ET 200M / S7-300 in a Zone 2
Hazardous Area

Zone 2

Hazardous areas are divided up into zones. The zones are distinguished according
to the probability of the existence of an explosive atmosphere.

Zone Explosion Hazard Example
2 Explosive gas atmosphere Areas around flange joints with flat
occurs only seldom and for a gaskets in pipes in enclosed spaces
short time
Safe area No ¢ Outside zone 2
e Standard distributed 1/0 applications

Below you will find important information on the installation of the ET 200M
distributed I/O device and the SIMATIC S7-300 in a hazardous area.

Further Information
You will find further information on the ET 200M and the various S7-300 modules in
the manual.

Production Location

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

Certification

@ N3G EExnAllT3..T6 to EN 50021 : 1999
Test number: KEMA 02ATEX1096 X

Note

Modules with € 113 G EEx nA I T3 .. T6 certification can only be used in
SIMATIC S7-300/ET 200M automation systems belonging to equipment
category 3.

Distributed 1/0O Device ET 200M
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Maintenance

If repair is necessary, the affected module must be sent to the production location.
Repairs can only be carried there.

Special Conditions

1. The ET 200M distributed 1/O device and the SIMATIC S7-300 must be installed
in a cabinet or metal housing. These must comply with the IP 54 degree of
protection as a minimum. The environmental conditions under which the
equipment is installed must be taken into account. There must be a
manufacturer's declaration for zone 2 available for the housing (in accordance
with EN 50021).

2. If atemperature of > 70 °C is reached in the cable or at the cable entry of this
housing under operating conditions, or if a temperature of > 80 °C can be
reached at the junction of the conductors under operating conditions, the
temperature-related properties of the cables must correspond to the
temperatures actually measured.

3. The cable entries used must comply with the required IP degree of protection
and Section 7.2 (in accordance with EN 50021).

4. All devices (including switches, etc.) that are connected to the inputs and
outputs of fail-safe signal modules must be approved for EEx nA or EEx nC
explosion protection.

5. Steps must be taken to ensure that the rated voltage through transients cannot
be exceeded by more than 40 %.

6. Ambient temperature range: 0° C to 60° C

7. A sign containing the following warning must be put up inside the housing in an
easily visible position when the housing is opened:
Warning
The housing can only be opened for a short time (e.g. for visual diagnostics). If
you do this, do not operate any switches, remove or install any modules or
disconnect any electrical cables (plug-in connections).
You can disregard this warning if you know that the atmosphere is not
hazardous (i.e. there is no risk of explosion).

List of Approved Modules

You will find the list of approved modules under the ID 13702947 on the Internet:

http://www4.ad.siemens.de/view/cs/|

Distributed 1/0 Device ET 200M
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8.5.3 Utilisation de I'ET 200M / S7-300 dans un
environnement a risque d'explosion en zone 2

Zone 2

Les environnements a risque d'explosion sont répartis en zones. Les zones se
distinguent par la probabilité de présence d'une atmosphére explosive.

Zone Risque d'explosion Exemple
2 Formation rare et bréve d'une Environnement de raccords a joints plats
atmosphere gazeuse explosive [ dans le cas de conduites dans des locaux
fermés
Zone sire Non o A l'extérieur de la zone 2
o Utilisation standard de périphérie
décentralisée

Vous trouverez ci-aprés des remarques importantes pour l'installation de la station
de périphérie décentralisée ET 200M et du SIMATIC S7-300 dans un
environnement présentant un risque d'explosion.

Informations complémentaires
Des informations complémentaires sur I'ET 200M et les divers modules S7-300 se
trouvent dans le manuel.

Lieu de production

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

Homologation

@ N3G EExnAIllT3..T6 selon EN 50021 : 1999
Numéro de controle : KEMA 02ATEX1096 X
Nota

Les modules homologués & 113G EExnAlIT3..T6 ne peuvent étre utilisés
que dans des automates SIMATIC S7-300 / ET 200M de catégorie 3.

Distributed 1/0O Device ET 200M
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Entretien

Si une réparation est nécessaire, le module concerné doit étre expédié au lieu de
production. La réparation ne doit étre effectuée qu'en ce lieu.

Conditions particuliéres

1. La station de périphérie décentralisée ET 200M et le SIMATIC S7-300 doivent
étre installés dans une armoire ou un boitier métallique. Ceux-ci doivent assurer
au moins l'indice de protection IP 54. Il faut alors tenir compte des conditions
d'environnement dans lesquelles I'appareil est installé. Le boitier doit faire
I'objet d’une déclaration de conformité du fabricant pour la zone 2 (selon
EN 50021).

2. Sidans les conditions d’exploitation, une température > 70 °C est atteinte au
niveau du cable ou de I'entrée du cable dans ce boitier, ou bien si la
température au niveau de la dérivation des conducteurs peut étre > 80 °C, les
capacités de résistance thermique des cables doivent corespondre aux
températures effectivement mesurées.

3. Les entrées de cables utilisées doivent avoir le niveau de protection IP exigé et
étre conformes au paragraphe 7.2 (selon EN 50021).

4. Tous les appareillages (y compris les interrupteurs, etc.) raccordés aux entrées
et sorties de modules de signaux a sécurité intrinseque doivent étre
homologués pour la protection antidéflagrante type EEx nA ou EEx nC.

5. Il faut prendre des mesures pour que la tension nominale ne puisse pas étre
dépassée de plus de 40% sous l'influence de transitoires.

6. Plage de température ambiante : 0° C a 60° C

7. ATlintérieur du boitier, il faut placer, a un endroit bien visible aprés ouverture,
une plaquette comportant I'avertissement suivant :
Avertissement
Ouvir le boitier le moins longtemps possible, par exemple pour effectuer un
diagnostic visuel. Ce faisant, n’actionnez aucun commutateur, ne déconnectez
aucun module et ne débanchez pas de cables électriques (connexions).
Le respect de cet avertissement n’est pas impératif s'il est certain que
I'environnement ne présente pas de risque d’explosion.

Liste des modules homologués

Vous trouverez sur Internet la liste des modules homologués :
http://www4 .ad.siemens.de/view/cs/

référence ID 13702947.

Distributed 1/0 Device ET 200M
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8.5.4 Aplicacién de la ET 200M / S7-300 en areas con
peligro de explosion, zona 2

Zona 2

Las areas con peligro de explosion se clasifican en zonas. Las zonas se
diferencian segun la probabilidad de la existencia de una atmdésfera capaz de sufrir
una explosion.

Zona Peligro de explosién Ejemplo
2 La atmésfera explosiva de gas | Areas alrededor de uniones abridadas con
so6lo se presenta rara vez y muy | juntas planas en tuberias en locales
brevemente cerrados
Area segura | no o fuera de la zona 2
¢ Aplicaciones estandar de la periferia
descentralizada

A continuacién encontrara importantes informaciones para la instalacién de la
unidad periférica descentralizada ET 200M y del SIMATIC S7-300 en areas con
peligro de explosion.

Otras informaciones
Encontrara otras informaciones relativas a la ET 200S y a los distintos médulos
S7-300 en el Manual.

Lugar de fabricacion

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

Homologacién

@ N3G EExnAlIT3 .. T6 segun norma EN 50021 : 1999
Numero de comprobacién: KEMA 02ATEX1096 X

Nota

Los mddulos con la homologacion & 113G EExnAIIT3..T6 pueden utilizarse
Unicamente en los autdmatas programables SIMATIC S7-300 / ET 200M de la
categoria de equipo 3.

Distributed 1/0O Device ET 200M
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Mantenimiento

Para una reparacién se ha de remitir el médulo afectado al lugar de fabricacion.
Sdlo alli se puede realizar la reparacion.

Condiciones especiales

1.

La unidad periférica descentralizada ET 200M y el SIMATIC S7-300 se han de
montar en un armario eléctrico de distribucién o en una carcasa metalica. Estos
deben garantizar como minimo el grado de proteccién IP 54. Para ello se han
de tener en cuenta las condiciones ambientales, en las cuales se instala el
equipo. La caja debera contar con una declaracién del fabricante para la zona 2
(conforme a EN 50021).

Si durante la operacion se alcanzara una temperatura > 70° C en el cable o la
entrada de cables de esta caja o bien una temperatura > 80° C en la
bifurcacion de hilos, deberan adaptarse las propiedades térmicas de los cables
a las temperaturas medidas efectivamente.

Las entradas de cable utilizadas deben cumplir el grado de proteccion IP
exigido y lo expuesto en el apartado 7.2 (conforme a EN 50021).

Todos los dispositivos —inclusive interruptores, etc.— conectados a las entradas
y salidas de modulos de sefiales de alta disponibilidad deben estar
homologados para la proteccién contra explosiones del tipo EEx nA o EEx nC.

Es necesario adoptar las medidas necesarias para evitar que la tension
nominal pueda rebasar en mas del 40 % debido a efectos transitorios.

Margen de temperatura ambiente: 0° C hasta 60° C

Dentro de la caja debera colocarse en un lugar perfectamente visible tras su
apertura un rétulo con la siguiente advertencia:

Precaucion

Abrir la caja sélo brevemente, p.ej. para el diagndstico visual. Durante este
tiempo Ud. no debera activar ningun interruptor, desenchufar o enchufar
modulos ni separar conductores eléctricos (conexiones enchufables).

Esta advertencia puede ignorarse si Ud. sabe que en la atmdsfera existente no
hay peligro de explosion.

Lista de los médulos homologados

En la internet hallara Ud. una lista con los médulos homologados:

http://www4.ad.siemens.de/view/cs/

bajo el ID de asignacion 13702947.

Distributed 1/0 Device ET 200M
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8.5.5 Impiego dell’'ET 200M / S7-300 nell'area a
pericolo di esplosione zona 2

Zona 2

Le aree a pericolo di esplosione vengono suddivise in zone. Le zone vengono
distinte secondo la probabilita della presenza di un‘atmosfera esplosiva.

Zona Pericolo di esplosione Esempio
2 L'atmosfera esplosiva si Aree intorno a collegamenti a flange con
presente solo raramente e guarnizioni piatte nelle condotte in
brevemente ambienti chiusi
Area sicura | No o Al difuori della zona 2
¢ Applicazioni standard di periferia
decentrata

Qui di seguito sono riportate delle avvertenze importanti per l'installazione dell'unita
di periferia decentrata ET 200M e del SIMATIC S7-300 nell'area a pericolo di
esplosione.

Ulteriori informazioni
Ulteriori informazioni sul'ET 200M e sulle diverse unita S7-300 si trovano nel
manuale.

Luogo di produzione

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

Autorizzazione

@ N3G EExnAllT3..T6 secondo EN 50021 : 1999
Numero di controllo: KEMA 02ATEX1096 X
Avvertenza

Le unita con l'autorizzazione € 113G EExnA Il T3..T6 possono essere
impiegate solo nei sistemi di controllori programmabili SIMATIC S7-300 / ET 200M
della categoria di apparecchiature 3.

Distributed 1/0O Device ET 200M
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Manutenzione

Per una riparazione, I'unita interessata deve essere inviata al luogo di produzione.
La riparazione puod essere effettuata solo |i.

Condizioni particolari

1. L'unita di periferia decentrata ET 200M e il SIMATIC S7-300 devono essere
montati in un armadio elettrico o in un contenitore metallico. Questi devono
assicurare almeno il tipo di protezione IP 54. In questo caso bisogna tenere
conto delle condizioni ambientali nelle quali I'apparecchiatura viene installata.
Per il contenitore deve essere presente una dichiarazione del costruttore per la
zona 2 (secondo EN 50021).

2. Se nei cavi o nel loro punto di ingresso in questo contenitore viene raggiunta in
condizioni di esercizio una temperatura > 70 °C o se in condizioni di esercizio la
temperatura nella derivazione dei fili pud essere > 80 °C, le caratteristiche di
temperatura dei cavi devono essere conformi alla temperatura effettivamente
misurata.

3. Gli ingressi dei cavi usati devono essere conformi al tipo di protezione richiesto
e alla sezione 7.2 (secondo EN 50021).

4. Tutte le apparecchiature, inclusi interruttori, ecc. che vengono collegati agli
ingressi/uscite di unita di segnale ad elevata sicurezza, devono essere stati
omologati per la protezione da esplosione tipo EEx nA o EEx nC.

5. Devono essere prese delle misure per evitare che la tensione nominale possa
essere superata per piu del 40% da parte di transienti.

6. Campo termico ambientale: da 0° C a60° C

7. All'interno del contenitore va apportata, in un luogo ben visibile dopo I'apertura,
una targhetta con il seguente avvertimento:
Attenzione
Il contenitore pud rimanere aperto solo per breve tempo, ad esempio per una
diagnostica a vista. In tal caso non azionare alcun interruttore, non disinnestare
o innestare unita e non staccare connessioni elettriche (connettori).
Non & necessario tenere conto di questo avvertimento se & noto che non c’é
un’atmosfera a rischio di esplosione.

Elenco delle unita abilitate

La lista con le unita omologate si trova in Internet al sito:
http://www4 .ad.siemens.de/view/cs/

all'lD di voce 13702947.
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8.5.6 Gebruik van de ET 200M / S7-300 in het
explosief gebied zone 2

Zone 2

Explosieve gebieden worden ingedeeld in zones. Bij de zones wordt
onderscheiden volgens de waarschijnlijkheid van de aanwezigheid van een
explosieve atmosfeer.

Zone Explosiegevaar Voorbeeld
2 Een explosieve gasatmosfeer Gebieden rond flensverbindingen met
treedt maar zelden op en voor | pakkingen bij buisleidingen in gesloten
korte duur vertrekken
Veilig neen ¢ Buiten de zone 2
gebied e Standaardtoepassingen van decentrale
periferie

Hierna vindt u belangrijke aanwijzingen voor de installatie van het decentrale
periferieapparaat ET 200M en van de SIMATIC S7-300 in het explosief gebied.

Verdere informatie

In het handboek vindt u verdere informatie over de ET 200M en over de
verschillende
S7-300-modulen.

Productieplaats

Siemens AG, Bereich A&D
Werner-von-Siemens-Strasse 50
92224 Amberg

Germany

Vergunning

@ N3G EExnAIllIT3..T6 conform EN 50021 : 1999
Keuringsnummer: KEMA 02ATEX1096 X

Opmerking

Modulen met de vergunning & 113G EExnAIlIT3.. T6 mogen slechts worden
gebruikt in automatiseringssystemen SIMATIC S7-300 / ET 200M van de
apparaatcategorie 3.
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Instandhouding

Voor een reparatie moet de betreffende module naar de plaats van vervaardiging
worden gestuurd. Alleen daar mag de reparatie worden uitgevoerd.

Speciale voorwaarden

1. Het decentrale periferieapparaat ET 200M en de SIMATIC S7-300 moeten
worden ingebouwd in een schakelkast of in een behuizing van metaal. Deze
moeten minstens de veiligheidsgraad IP 54 waarborgen. Hierbij dient rekening
te worden gehouden met de omgevingsvoorwaarden waarin het apparaat wordt
geinstalleerd. Voor de behuizing dient een verklaring van de fabrikant voor
zone 2 te worden ingediend (volgens EN 50021).

2. Als aan de kabel of aan de kabelinvoering van deze behuizing onder
bedrijfsomstandigheden een temperatuur wordt bereikt > 70 °C of als onder
bedrijfsomstandigheden de temperatuur aan de adervertakking > 80 °C kan
zijn, moeten de temperatuureigenschappen van de kabel overeenstemmen met
de werkelijk gemeten temperaturen.

3. De aangebrachte kabelinvoeringen moeten de vereiste IP-veiligheidsgraad
hebben en in overeenstemming zijn met alinea 7.2 (volgens EN 50021).

4. Alle apparaten, schakelaars enz. inbegrepen, die worden aangesloten op de in-
en uitgangen van tegen fouten beveiligde signaalmodulen, moeten zijn
goedgekeurd voor de explosiebeveiliging type EEx nA of EEx nC.

5. Er dienen maatregelen te worden getroffen, zodat de nominale spanning door
transiénten met niet meer dan 40 % kan worden overschreden.

6. Omgevingstemperatuurbereik: 0° C tot 60° C

7. Binnen de behuizing dient op een na het openen goed zichtbare plaats een
bord te worden aangebracht met de volgende waarschuwing:
Waarschuwing
De behuizing mag slechts voor korte tijd worden geopend, bijv. voor een visuele
diagnose. Bedien hierbij geen schakelaar, trek of steek geen modulen en
ontkoppel geen elektrische leidingen (steekverbindingen).
Deze waarschuwing kan buiten beschouwing blijven, indien bekend is dat er
geen explosieve atmosfeer heerst.

Lijst van de toegelaten modulen

De lijst met de toegelaten modulen vindt u in het internet:

http://www4.ad.siemens.de/view/cs/

onder de bijdrage-ID 13702947.
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8.5.7 Brug af ET 200M / S7-300 i det eksplosionfarlige
omrade zone 2

Zone 2

Eksplosionsfarlige omrader inddeles i zoner. Zonerne adskiller sig indbyrdes efter
hvor sandsynligt det er, at der er en eksplosiv atmosfeere.

Zone Eksplosionsfare Eksempel
2 Eksplosiv gasatmosfeere Omrader rundt om flangeforbindelser med
optraeder kun sjeeldent og varer | flade pakninger ved rgrledninger i lukkede
kort rum
Sikkert Nej e Uden for zone 2
omrade e Standardanvendelser decentral periferi

| det fglgende findes vigtige henvisninger vedr. installation af det decentrale
periferiudstyr ET 200M og SIMATIC S7-300 i det eksplosionfarlige omrade.
Yderligere informationer
Yderligere informationer om ET 200M og de forskellige S7-300-komponenter findes
i manualen.
Produktionssted

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

Godkendelse

@ N3G EExnAllT3..T6 efter EN 50021 : 1999
Kontrolnummer: KEMA 02ATEX1096 X

Bemaerk

Komponenter med godkendelsen & 113G EExnA Il T3..T6 ma kun monteres i
automatiseringssystemer SIMATIC S7-300 / ET 200M - udstyrskategori 3.
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Vedligeholdelse

Skal den pagaeldende komponent repareres, bedes De sende den til
produktionsstedet. Reparation ma kun udfgres der.

Sarlige betingelser

1. Det decentrale periferiudstyr ET 200M og SIMATIC S7-300 skal monteres i et
kontrolskab eller et metalkabinet. Disse skal mindst kunne sikre
beskyttelsesklasse IP 54. | denne forbindelse skal der tages hgjde for de
omgivelsestemperaturer, i hvilke udstyret er installeret. Der skal veere
udarbejdet en erklzering fra fabrikanten for kabinettet for zone 2 (iht. EN 50021).

2. Huvis kablet eller kabelindfgringen pa dette hus nar op pa en temperatur pa
> 70 °C under driftsbetingelser eller hvis temperaturen pa areforegreningen kan
vaere > 80 °C under driftsbetingelser, skal kablernes temperaturegenskaber
stemme overens med de temperaturer, der rent faktisk males.

3. De benyttede kabelindferinger skal vaere i overensstemmelse med den
kraevede IP-beskyttelsestype og afsnittet 7.2 (iht. EN 50021).

4. Alle apparater, inkl. kontakter osv., der forbindes med ind- og udgangene til
fejlsikre signalkomponenter, skal veere godkendt til eksplosionsbeskyttelse af
type EEx nA eller EEx nC.

5. Der skal treeffes foranstaltninger, der sarger for, at den nominelle spaending via
transienter ikke kan overskrides mere end 40 %.

6. Omgivelsestemperaturomrade: 0° C til 60° C

7. | kabinettet skal der anbringes et skilt, der skal kunne ses, nar kabinettet abnes.
Dette skilt skal have fglgende advarsel:
Advarsel
Kabinettet ma kun abnes i kort tid, f.eks. til visuel diagnose. Tryk i denne
forbindelse ikke pa kontakter, treek eller isaet ikke komponenter og afbryd ikke
elektriske ledninger (stikforbindelser).
Denne advarsel skal der ikke tages hgjde for, hvis man ved, at der ikke er
nogen eksplosionsfarlig atmosfeere.

Liste over godkendte komponenter

Listen med de godkendte komponenter findes pa internettet:

http://www4.ad.siemens.de/view/cs/

under bidrags-ID 13702947.
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8.5.8 ET 200M / S7-300:n kaytto
rajahdysvaarannetuilla alueilla, vyohyke 2

Vyohyke 2

Rajahdysvaarannetut alueet jaetaan vydhykkeisiin. Vydhykkeet erotellaan
réjahdyskelpoisen ilmakehan olemassa olon todenndkoisyyden mukaan.

Vyohyke Réjahdysvaara Esimerkki
2 Rajahtava kaasuilmakeha Alueet putkistojen lattatiivisteilld varustuilla
ilmaantuu vain harvoin ja laippaliitoksilla suljetuissa tiloissa
lyhytaikaisesti
turvallinen | ei o vybhykkeen 2 ulkopuolella
alue

e Hajautetun ulkopiirin vakiosovellukset

Seuraavasta |0ydatte tarkeita ohjeita hajautetun ulkopiirilaitteen ET 200M ja
SIMATIC S7-300 asennukseen rajahdysvaarannetuilla alueilla.

Lisatietoja

Lisatietoja ET 200M:aan ja erilaisiin S7-300-rakenneryhmiin I6ydatte ohjekirjasta.
Valmistuspaikka

Siemens AG, Bereich A&D

Werner-von-Siemens-Strale 50

92224 Amberg
Germany

Hyvaksynta

@ N3G EExnAllT3..T6 EN 50021 mukaan: 1999
Tarkastusnumero: KEMA 02ATEX1096 X

Ohje

Rakenneryhmat hyvaksynnan & 113G EExnAll T3 .. T6 kanssa saadaan

kayttda ainoastaan laitekategorian 3 automatisointijarjestelmissa SIMATIC S7-300 /
ET 200M.
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Kunnossapito

Korjausta varten taytyy kyseinen rakenneryhma Idhettda valmistuspaikkaan.
Korjaus voidaan suorittaa ainoastaan siella.

Erityiset vaatimukset

1. Hajautettu ulkopiirilaite ET 200M ja SIMATIC S7-300 taytyy asentaa
kytkentdkaappiin tai metalliseen koteloon. Naiden taytyy olla vahintaan
kotelointiluokan IP 54 mukaisia. Talldin on huomioitava ymparistoolosuhteet,
johon laite asennetaan. Kotelolle taytyy olla valmistajaselvitys vyohyketta 2
varten (EN 50021 mukaan).

2. Kun johdolla tai taman kotelon johdon sisaanviennilla saavutetaan > 70 °C
[ampdtila tai kun kayttdolosuhteissa lampdtila voi piuhajaotuksella olla > 80 °C,
taytyy johdon lampdtilaominaisuuksien vastata todellisesti mitattuja [ampétiloja.

3. Kaytettyjen johtojen sisdanohjauksien taytyy olla vaaditun IP-kotelointiluokan ja
kohdan 7.2 (EN 50021 mukaan) mukaisia.

4. Kaikkien laitteiden, kytkimet jne. mukaan lukien, jotka liitetdan virheilta
suojattujen signaalirakenneryhmien tuloille ja lIahddille, taytyy olla hyvaksyttyja
tyypin EEx nA tai EEx nC rajahdyssuojausta varten.

5. Toimenpiteet taytyy suorittaa, ettei nimellisjannite voi transienttien kautta ylittya
enemman kuin 40 %.

6. Ymparistolampdtila-alue: 0° C ... 60° C

7. Kotelon sisalle, avauksen jalkeen nakyvalle paikalle, on kiinnitettava Kilpi, jossa
on seuraava varoitus:
Varoitus
Kotelo saadaan avata ainoastaan lyhyeksi ajaksi, esim. visuaalista diagnoosia
varten. Ala talldin kayta mitaan kytkimia, veda tai liitd mitdan rakenneryhmia,
alaka erota mitaan sahkojohtoja (pistoliittimia).
Tata varoitusta ei tarvitse huomioida, kun on tiedossa, ettd minkaanlaista
rajahdysvaarannettua ilmakehaa ei ole olemassa.

Hyvaksyttyjen rakenneryhmien lista

Lista hyvaksiytyista rakennesarjoista 16ytyy internetista osoitteesta:
http://www4 .ad.siemens.de/view/cs/

kayttajatunnuksella 13702947.
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8.5.9 Anvandning av ET 200M / S7-300 i
explosionsriskomrade zon 2

Zon 2

Explosionsriskomraden delas in i zoner. Zonerna delas in enligt sannolikheten att
en atmosfar med explosionsfara foreligger.

Zon Explosionsfara Exempel
2 Explosiv gasatmosfar uppstar | Omraden kring flansférbindelser med
endast sallan eller kortvarigt packningar vid rérledningar i slutna
utrymmen
Sakert Nej ¢ Utanfor zon 2
omrade e Standardanvandning av decentral
periferi

Nedan foljer viktiga anvisningar om installationen av den decentrala
periferienheten ET 200M och SIMATIC°S7-300 i ett explosionsriskomrade.

Ytterligare information

Ytterligare information om ET 200M och de olika S7-300-komponentgrupperna
finner du i handboken.
Tillverkningsort

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

Godkannande

@ N3G EExnAllT3..T6 enligt EN 50021 : 1999
Kontrollnummer: KEMA 02ATEX1096 X

Anvisning

Komponentgrupper med godkannande & 113G EExnAll T3..T6 far endast
anvandas i automatiseringssystemen SIMATIC S7-300 / ET°200M fran
apparatgrupp 3.
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Underhall

Vid reparation maste den aktuella komponentgruppen insandas till tillverkaren.
Reparationer far endast genomféras dar.

Sarskilda villkor

1. Den decentrala periferienheten ET 200M och SIMATIC°S7-300 maste monteras
i ett kopplingsskap eller metallhus. Dessa maste minst vara av skyddsklass
IP 54. Darvid ska omgivningsvillkoren dar enheten installeras beaktas. For
kapan maste en tillverkardeklaration for zon 2 foreligga (enligt EN 50021).

2. Om en temperatur pa > 70°C uppnas vid husets kabel resp kabelinféring under
driftvillkor eller om temperaturen vid tradférgreningen kan vara > 80°C under
driftvillkor, maste kabelns temperaturegenskaper 6verensstamma med den
verkligen uppmatta temperaturen.

3. De anvanda kabelinféringarna maste uppfylla kraven i det kravda IP-
skyddsutférandet och i avsnitt 7.2 (enligt EN 50021).

4. Alla apparater, inklusive brytare osv, som ansluts till felsdkrade signalenheters
in- och utgangar, maste vara godkanda for explosionsskydd av typ EEx nA eller
EEx nC.

5. Atgarder maste vidtas sa, att markspanningen ej kan dverskridas med mer &n
40°% genom transienter.

6. Omgivningstemperatur: 0° C till 60° C

7. Nar huset Oppnats ska en skylt med foljande varning monteras pa ett tydligt
synligt stélle huset:
Varning
Huset far endast 6ppnas under kort tid, t ex for visuell diagnos. Anvand darvid
inga brytare, lossa eller anslut inga enheter och franskilj inga elektriska
ledningar (insticksanslutningar).
Ingen hansyn maste tas till denna varning om det ar sakert att det inte rader
nagon explosionsfarlig atmosfar.

Lista over godkanda komponentgrupper

Lista 6ver godkanda enheter aterfinns i Internet:
http://www4 .ad.siemens.de/view/cs/

under bidrags-ID 13702947.
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8.5.10 Uso do ET 200M / S7-300 em area exposta ao
perigo de explosao 2

Zona 2

As areas expostas ao perigo de explosao sao divididas em zonas. As zonas sao
diferenciadas de acordo com a probabilidade da existéncia de uma atmosfera

explosiva.
Zona Perigo de explosao Exemplo

2 S6 raramente e por um breve Areas em torno de ligagées flangeadas
periodo de tempo surgem com vedacgdes chatas em tubulagdes em
atmosferas explosivas recintos fechados

Area segura | ndo o fora dazona 2

o Aplicagbes descentralizadas de
periferia descentralizada

A seguir, o encontrara avisos importantes para a instalagdo do aparelho periférico
descentralizado ET 200M e da SIMATIC S7-300 em area exposta ao perigo de
explosao.

Mais informagoes
Para obter mais informagdes sobre o ET 200M e os diversos grupos construtivos
S7-300, consulte o manual.

Local de producao

Siemens AG, Bereich A&D
Werner-von-Siemens-Straflte 50

92224 Amberg
Germany
Licenca
@ N3G EExnAllT3..T6 seg. EN 50021 : 1999
Numero de ensaio: KEMA 02ATEX1096 X
Aviso

Componentes com a licenga & 113G EExnAIIT3..T6 s6 podem ser
aplicados em sistemas de automacgao SIMATIC S7-300 / ET 200M da categoria de
aparelho 3.
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Reparo

Os grupos construtivos em questdo devem ser remetidos para o local de produgéo
a fim de que seja realizado o reparo. Apenas la deve ser efetuado o reparo.

Condicdes especiais

1. O aparelho periférico ET 200M e a SIMATIC S7-300 devem ser montados em
um armario de distribuicdo ou em uma caixa metalica. Estes devem garantir no
minimo o tipo de protegéo IP 54. Durante este trabalho deverao ser levados em
consideracgao as condigdes locais, nas quais o aparelho sera instalado. Para a
caixa devera ser apresentada uma declaragao do fabricante para a zona 2 (de
acordo com EN 50021).

2. Caso no cabo ou na entrada do cabo desta carcaga sob as condigdes
operacionais seja atingida uma temperatura de > 70 °C, ou caso sob condigbes
operacionais a temperatura na ramificagao do fio podera atingir > 80 °C, as
carateristicas de temperatura deverao corresponder as temperaturas realmente
medidas.

3. As entradas de cabo utilizadas devem corresponder ao tipo exigido de
protecdo IP e a segdo 7.2 (de acordo com o EN 50021).

4. Todos os aparelhos, inclusive as chaves, etc., que estejam conectadas em
entradas e saidas de modulos de sinais protegidos contra erro, devem possuir
a licenca para a protegéo de explosao do tipo EEx nA ou EEx nC.

5. Precisam ser tomadas medidas para que a tensdo nominal através de
transitorios ndo possa ser ultrapassada em mais que 40 %.

6. Area de temperatura ambiente: 0° C até 60° C

7. No ambito da carcaca deve ser colocada, apds a abertura, em um ponto bem
visivel uma placa com a seguinte adverténcia:
Adverténcia
A carcaca deve ser aberta apenas por um breve periodo de tempo, por ex. para
diagnéstico visual. Nao acione nenhum interruptor, ndo retire ou conecte
nenhum maodulo e ndo separe nenhum fio elétrico (ligagbes de tomada).
Esta adverténcia podera ser ignorada caso se saiba que ndo ha nenhuma
atmosfera sujeita ao perigo de explosao.

Lista dos componentes autorizados

A lista com os moédulos autorizados encontram-se na Internet:

http://www4.ad.siemens.de/view/cs/

sob o numero de ID 13702947.
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8.5.11

Zwvn 2

XpRon tng cuokeung ET 200M / S7-300 o€
€mIKivouvn yia £ékpnén mepioxn, {wvn 2

O1 emikivouveg yia €ékpnén TTepIoXES XwpilovTal o€ {wveg. O1 Cwveg dIagEPouV
oUp@wva P TNV MOavoTnTa UTTapPEgNnG vog IKavou yia ékpnén TTEPIBAAAOVTOG.

Zwvn Kivduvog ékpnéng Mapdadeiypa

2 EkpnkTIKO TTEPIBAAAOV agpiou Mepioxég yupw atmd GAavTiwTEG
TTapoucoidderal JOvo OTTavIa KAl | CUVOETEIG PE TOIUOUXEG O€ CWANVWOEIG O
YIa GUVTOMO XPOVIKO SIA0TNUa | KAEIOTOUG XWPOUG

Ac@ahig oxl e EkT16G NG {Lhvng 2
Trepioxn o TUTTIKEG EQAPHOYEG ATTOKEVTPWUEVNG
TTEPIPEPEING

21N ouvéxela Ba Bpeite anUAvTIKEG UTTOOEIEEIS yIa TNV EYKATACTACN TNG
ATTOKEVTPWHEVNG TTEPIPEPEIOKAG cuokeung ET 200M kai Tou dopIkou
ouykpoTiuartog SIMATIC S7-300 o¢ emmikivduvn yia €Kkpnén TTepIox).

EmitrAéov TTAnpo@opieg

EmmimrAéov TTANpo@opics yia Tn ocuckeur] ET 200M kai yia Ta didgpopa douIKA
ouykpoTAuata (evotnrteg) S7-300 Ba Bpeite OoTO £yXEIPiDIO.

TOTTOg KATAOKEUNG

Adsia

Siemens AG, Bereich A&D
Werner-von-Siemens-Stralte 50
92224 Amberg

Germany

@ N3G EExnAlIT3 .. T6 oUPQWVA PE TO TTPOTUTTO
EN 50021 : 1999

ApiBu6G eAéyxou: KEMA 02ATEX1096 X

Ymoédeign

Ta douik& CUYKPOTHAKATA WUE TRV Adela & 113G EExnAIllT3..T6 ETTITPETTETAI VO
ToTroBeTNOOUV pévo o€ cuoTtruata autopatiopyol SIMATIC S7-300 / ET 200M 1ng
KATNyopiog OUOKEUNG 3.

Distributed 1/0O Device ET 200M
EWA-4NEB780600602-06




Technical Specifications

ZuvtApnon

MNa pia emiokeun TPETTEl va OTAABEI TO avTioTolxo SOMIKG OUYKPOTNHA OTOV TOTTO
KATAOKEUNG. MOVO eKei ETTITPETTETAI VA YiVEl N ETTIOKEUR.

IS10iTEPEG TIPOUTTOBETEIG

1. H ammokevipwuévn mepipepelakr) cuokeury ET 200M kai To SOUIKO OuyKpOThUa
SIMATIC S7-300 mrpétrel va evowpatwBouv o€ £va epudpio Ceugng ) o€ éva
METOAAIKS TTePiBANUa. AuTd TTpéTrel va e§aa@aAifouv To AiyoTepo 10 Babud
mpooTaciag IP 54. Ze auTtrv Tnv TTepiTITwon TTpETTel va AngBouv uttéyn ol
TTEPIBAAAOVTIKEG OUVORKEG, OTIG OTToiEG Ba eykaTaoTabei n cuokeun. MNa 1o
TEPIBANUa TTPETTE va TTPORAETTETAI SAAWGN TOU KATAOKEUAGTH yia TN {wvn 2
(oUpewva pe 1o TTPoTUTTO EN 50021).

2. Edv o1o kaAwdio ) oTnv €i00d00 Tou KaAwdiou autoU Tou TTEPIBANNATOS KATW
atrd ouvenkeg Asitoupyiag n Bepuokpaaia Eeepdoel Toug 70 °C i 6Tav KATW
atrd ouvenkeg Asitoupyiag n Bepuokpaacia otn dIAKAGOWaON Tou GUPHUATOG
pTTOpPEI Va gival peyaAuTepn atrd 80 °C, TPETTEl O OEPUOKPATIOKES IOIOTNTEG TWV
KaAwdiwv va TauTi(ovTal PE TIG TIPAYUOATIKG HETPNUEVES BEPUOKPATIEG.

3. O1 XpnOoIUOTTOIOUNEVEG €100001 KAAWDSIWV TTPETTEI VO CUNKOPQPWVOVTAI JE TO
Babuo mpooTtaaiag IP 54 atnv evétnTa 7.2 (CUPPWVA JE TO TTIPOTUTTO
EN 50021).

4. OAeG 01 GUOKEUEG, CUUTTEPIAGUBAVOUEVWY OIOKOTITWY K.d., TTOU UVOEOVTAl OTIG
€10600UG Kal £E600UG DOUIKWY CUYKPOTNHATWY ACQAAWY ONUATWY, TTPETTEI VA
@EPouV gyKpIPEVN TTpooTadia Katd €ékpnéng Tuttou EEx nA 4 EEx nC.

5. Tpétrer va An@Bouv PETpa, va unv UTTopEi va yivel utrEpRacn TNG OVOUACTIKAG
Tdong pEow aipvidiag peTaBoAng Tng Taong Tavw atmd 40 %.

6. lNeploxn Bepuokpaaiag epiBdAlovTog: 0° C £wg 60° C

7. Tpétrel va ToTroBeTnOci péoa aTo TTePiBANUa o€ eUdIAKPITO onuEio PHETA TO
Aavolyua pia mmvakida pe Tnv akdéAouBn TpoidoTroinon:
[NpocidoTroinon
To TepiBANUa ETITPETTETAI VA AVOiYEl JOVO YIa PIKPO XPOVIKO SIGCTNUA, TT.X. IO
TN OlEVEPYEIQ OTTTIKAG BIdyvwang. Mnv Kavete xprion SIOKOTITWY, YNV TPARATE R
eUBUOUATWVETE DOUIKA GUYKPOTAUATA Kal PN OlaXwpileTe NAEKTPOPOPOUG
aywyoug (EuBOUPATWOINESG OUVOETEIG).
H trpocidotroinan autr &€ xpeidletal va AngBei utr’ dyiv, €dv gival yvwaoTo ot
dev ugioTaTal atTyéa@aipa TrTapouaidlouca Kivouvo €kpnéng.

KaTtdAoyog TwV eYKEKPIPEVWYV SOUIKWYV CUYKPOTNHATWY

H AioTta pe Ta eykpipgéva SOPIKA CUYKPOTAMATA UTTAPXEI OTO DIOdIKTUO:
http://www4 .ad.siemens.de/view/cs/

ME ToV KwdIKS ouvdpoung 13702947,
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Compatibility Between the IM 153-x

Modules

In This Chapter

... You can find all the important information required to change from an older IM
153-x to a newer or different IM 153-x.

Chapter Overview

Section Subject Page
9.1 Compatibility Between the Versions of the IM 153 and IM 153-1 9-2
9.2 Compatibility Between the Versions of the IM 153-2/-2 FO 9-5
9.3 RC Network with 1 MQ for a Configuration with Ungrounded Reference 9-8
Potential
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Compatibility Between the IM 153-x Modules

9.1 Compatibility Between the Versions of the IM 153 and
IM 153-1

The Versions of the IM 153-1

Table 9-1 Features and variants of the IM 153-1

Functions/Features Interface Module and Order Number 6ES7 ...
153-1AA..
00 01 02 03 82 83
Minimum interval between two slave list cycles Ims [0.1lms |0.1ms |0.1ms [0.1ms | 0.1ms
SYNC, FREEZE - X X X X X
Module change during operation - - X X - -
Direct communication - - as of X as of X
EO7 EO6
Enhanced diagnostics - - - X -
* 64-byte diagnostic frame As of X
EO2
Extended range of environmental conditions - - - - X X
(outdoors)
RC network with 10 MQ for ungrounded - - as of X as of X
configuration (see Sections 5.1.3 and 9.3) amMQ) | A1 MQ) | EO8 EQ7
DPV1 mode - - - as of - as of
EO5 EO3

E Version

Compatibility Between 153-1AA00- and 153-1AA01-...

The IM 153-1 (order number 6ES7 153-1AA01-0XBO0) is partially downward
compatible. This means you can also use the configuration and the user program
for the IM 153-1 (order number 6ES7 153-1AA01-0XBO0) for the IM 153 (order
number 6ES7 153-1AA00-0XB0), except if SYNC and FREEZE are used in these
user programs. Note the different Min_Slave_interval (see Table 9-1).

Upgrading to 153-1AA02-...

You can pay to have the IM 153-1 (order number 6ES7 153-1AA01-0XB0)
upgraded to the IM 153-1 (order number 6ES7 153-1AA02-0XBO0).

For more information, get in touch with your Siemens partner.

Distributed I/0O Device ET 200M
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Compatibility Between the IM 153-x Modules

Response to the Removal/insertion Interrupt

Up to
153-1AA03, version 01

As of
153-1AA03, version 02

The ET 200M is set up on active bus modules. The
removal/insertion interrupt is disabled at parameter
assignment.

The removal or insertion of a module results in
station failure.

The ET 200M is set up on active bus modules. The
removal/insertion interrupt is disabled at parameter
assignment.

It is still, however, possible to remove and insert
modules. An interrupt is not reported, but the
events are displayed in the diagnosis.

Startup Characteristics When Response Monitoring is Switched Off

The IM 153-1 as of 6ES7 153-1AA02-0XB0, version 05 performs differently when
the DP standard master is restarted with response monitoring switched off:

When response monitoring is switched off, the outputs of the ET 200M keep their
set values when the DP master fails.

When the DP master is restarted without resetting the DP slave these initial
values remain valid until new output data is received from the DP master.

If the DP slave is not reset, it is not enabled for other DP masters. Bit 6 of "Octet 1:
Station_status, Unlock_Req” has the value "0” in the parameter assignment frame
(for example, in the DP master of the

SIMATIC 505).

In the case of previous versions: When the DP master is restarted, the outputs
of the ET 200M are briefly set to "0”, until they are reset by the DP master.

When response monitoring is switched on, the IM 153-1AA02 as of E05

behaves like the previous versions.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06
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Compatibility Between the IM 153-x Modules

Configuration of the IM 153-1 with the General Identification Format

You can also configure the IM 153 (as of order number 6ES7-1AA03-0XBO,
version 2) with the general identification format (AKF). This configuration assumes
detailed knowledge of the structure of the general identification format. Use the 1D
0x00 for slots 1 to 3.

ii Warning
If you carry out configuration with the general identification format, the quality of
the comparison between the desired and actual configurations at startup of the DP
slave or when modules are removed or inserted is very low. Since there is no type
ID available for the comparison, an incorrect configuration cannot be easily
detected!

Distributed I/0O Device ET 200M
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9.2 Compatibility Between the Versions of the IM 153-2/-2 FO

The Versions of the IM 153-2/-2 FO

Table 9-2 Features and variants of the IM 153-2

Functions/Features

Interface Module with Order Number 6ES7 ...

153-2AA.. 153-2BA.. 153-2AB.. 153-2BB..
(FO) (FO)
00 01 02 00 00 01 00
RS 485 interface X X X X - - -
Fiber-optic interface - - - - X X X
SYNC, FREEZE - - - X - - X
Module change during operation X X X X X X X
Direct communication - - X X - X X
Enhanced diagnostics - - X X - X X
* 96-byte diagnostic frame as of as of
EO7 EO6
Forwarding of parameter - X X X X X X
assignment data from the
programming device/PC (for
HART modules, for example)
Parameterizable FM in an - X X X X X X
ET 200M
Time synchronization on the - - X X X X X
PROFIBUS bus system, time
stamping of input signals
* In the case of redundancy as of X as of X
EO7 EO6
Redundancy! - - X X - X X
Configuration modification in
RUN - - X X - X X
® In the redundant system _ _ _ _ _
® In the non-redundant system
Clock synchronisml - - - X - - X
Identification data - - - X - - X
Update - - - X - - X
RC network with 10 MQ for - as of X X X X X
ungrounded configuration aMQ) | EO3
(see Sections|5.1.3 and 9.3)
DPV1 mode - - as of X - as of X
EO9 EO8
E Version
1 SYNC, FREEZE should not be used with these functions (see Section|3.5and 3.7).
Distributed I/O Device ET 200M
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Compatibility Between the IM 153-x Modules

Upgrading

You can upgrade the IM 153-2 (order number 6ES7 153-2AA02-0XBO0; version 06)

to version 07 for a charge.

You can upgrade the IM 153-2 FO (order number 6ES7 153-2AB01-0XB0, version

05) to version 06 for a charge.

For more information, get in touch with your Siemens partner.

Response to the Removal/Insertion Interrupt

Up to
153-2AA02, version 06
153-2AB01, version 05

As of
153-2AA02, version 07
153-2AB01, version 06

The ET 200M is set up on active bus modules. The
removal/insertion interrupt is disabled at parameter
assignment.

The removal or insertion of a module results in
station failure.

The ET 200M is set up on active bus modules. The
removal/insertion interrupt is disabled at parameter
assignment.

It is still, however, possible to remove and insert
modules. An interrupt is not reported, but the
events are displayed in the diagnosis.

Parameterizable FM in a Configuration with the IM 153-2

To use the FM 353/354/355 in a distributed configuration with full S7 functionality,
you can use the following CPUs and FMs only as of the specified order numbers

and versions.

You can only use the CPUs and FMs not listed in Table 9-3 (CPU 316-2 DP, for

example) as of the first version.

Table 9-3  Restrictions with DP Master CPUs and FMs for the IM 153-2

Module As of Order Number With Version Operating System
Update Possible as
of Version
CPU 315-2 DP | 6ES7 315-2AF01-0ABO 03 01
CPU 413-2 DP | 6ES7 413-2XG01-0AB0O 02 01
CPU 414-2 DP | 6ES7 414-2XG01-0AB0O 02 01
6ES7 414-2XJ00-0ABO 04 03
CPU 416-2 DP | 6ES7 416-2XK00-0ABO 04 03
6ES7 416-2XL00-0ABO 04 03
FM353 6ES7 353-1AH01-0AEO 01 -
FM354 6ES7 354-1AH01-0AEQ 01 -
FM 355C 6ES7 355-0VH10-0AEOQ 01 -
FM 355S 6ES7 353-1VH10-0AEO 01 -

9-6
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Compatibility Between the IM 153-x Modules

Configuration of the IM 153-2 with the General Identification Format

You can also configure the IM 153-2 (as of order number 6ES7-2AA02-0XBO0,
version 07, and 6ES7-2AB01-0XB0, version 06) with the general identification
format (AKF). This configuration assumes detailed knowledge of the structure of
the general identification format. Use the ID 0x00 for slots 1 to 3.

ii Warning
If you carry out configuration with the general identification format, the quality of
the comparison between the desired and actual configurations at startup of the DP
slave or when modules are removed or inserted is very low. Since there is no type
ID available for the comparison, an incorrect configuration cannot be easily
detected!

Functionality of the Previous Version
If you insert the interface module IM 153-2Bx00
e on a bus module BM IM/IM (6ES7 195-7HD00-0XAQ), or

¢ if you configure the interface module IM 153-2Bx00 as IM 153-2AA02/-2AB01
using STEP 7, or

¢ if you configure the interface module IM 153-2Bx00 with device master file
revision 2,

the interface module will have the same functionality as an IM 153-2AA02/-2AB01.

Distributed I/0O Device ET 200M
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9.3 RC Network with 1 MQ for a Configuration with
Ungrounded Reference Potential

For more on the principle behind this, please read Section 5.1.3.

The following IM 153-x modules have a resistance of 1 MQ in the RC network:

e |M 153-1 up to and including

153-1AA02, version 07
153-1AA82, version 06

e |M 153-2 up to and including
153-2AA01, version 02

£
22nF% 1MQ
M

2 [eJ[e]{e][0)
U—OOOO
=

Ground bus

The Following Applies to This IM 153-x:

You can operate a maximum of 18 nodes on the PROFIBUS-DP in an
ungrounded configuration on one power supply.

If there are more than 18 nodes, you must use an additional power supply.

Subsequent Versions

All subsequent versions have a resistance of 10 MQ in the RC network.

Distributed I/0O Device ET 200M
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Components for the ET 200M

Table A-1 Components for the ET 200M

Accessories and Spare Parts for the ET 200M

Order Number

Active bus modules

Bus module BM IM/IM (...7HD) for redundancy with
2x 1M 153-2AA02/-2AB01

Bus module BM IM/IM (...7HD) for redundancy with 2 x IM 153-2Bx00

Bus module BM PS/IM (...7HA) for power supply and IM 153

Bus module 2 x40 (...7HB) for one or two S7-300 modules 40 mm

wide

Bus module 1x 80 (...7HC) for an S7-300 module 80 mm wide

6ES7 195-7HDO0-0XA0

6ES7 195-7HD10-0XA0
6ES7 195-7THA00-0XAO0
6ES7 195-7HB00-0XA0

6ES7 195-7HC00-0XA0

Covers
(includes 4 backplane bus covers and 1 bus module cover)

6ES7 195-1JA00-0XA0

Explosion-proof partition

6ES7 195-1KA00-0XA0

Rail for the "module change during operation” function

482.6 mm
530 mm
620 mm
2000 mm

6ES7 195-1GA00-0XA0
6ES7 195-1GF30-0XA0
6ES7 195-1GG30-0XA0
6ES7 195-1GC00-0XA0

Bus connector

Up to 12 Mbaud
without programming port
with programming port

6ES7 972-0BA40-0XA0
6ES7 972-0BB40-0XA0

Interconnecting cable

Normal
Direct-buried cable
Drum cable

Festoon attachment for PROFIBUS bus system

6XV1 830-0AH10
6XV1 830-3AH10
6XV1 830-3BH10
6XV1 830-3CH10

Fiber-optic cable

SIMATIC NET PROFIBUS Plastic Fiber Optic, Duplex core
(50 m ring)

6XV1 821-2AN50

Distributed I/O Device ET 200M
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Order Numbers for the ET 200M

Table A-1 Components for the ET 200M, continued

Accessories and Spare Parts for the ET 200M

Order Number

per meter
50 m ring
100 m ring

* SIMATIC NET PROFIBUS Plastic Fiber Optic, standard cable

* SIMATIC NET PROFIBUS PCF Fiber Optic, standard cable
different lengths from 50 m to 300 m

6XV1 821-0AH10
6XV1 821-0AN50
6XV1 821-0AT10

6XV1 821-1Cxxx

Connectors for fiber-optic cables

* Packet of 50 plug-in adapters

* Packet of 100 Simplex connectors and 5 polishing sets

6GK1 901-0FB00-0AAQO
6ES7 195-1BE00-0XAO0

PROFIBUS terminator

6ES7 972-0DA00-0AA0

STEP 7 and SIMATIC S7 Manuals

You can find the order numbers for these manuals in the ST 70 catalog.

Table A-2 STEP 7 and SIMATIC S7 Manuals

Manual

Contents

S7-300 programmable controller
¢ Installation

e CPU data, CPUs 312 IFM to
318-2 DP

e CPU data, CPUs 312C to
314C-2 DP/PtP

Among other things:

e Description of the PROFIBUS-DP interface of
the CPU 31x-2 DP, CPU 31xC-2 DP

¢ |Installing a PROFIBUS-DP network
e Bus connector and RS 485 repeater

M7-300 programmable controller
¢ Installation
¢ CPU data

Among other things:

e Description of the PROFIBUS-DP interfaces in
M7-300

¢ |Installing a PROFIBUS-DP network
e Bus connector and RS 485 repeater

S7-400, M7-400 Programmable
Controller

e |nstallation

Among other things:

e Description of the PROFIBUS-DP interfaces in
S7-400 and M7-400

¢ |Installing a PROFIBUS-DP network
e Bus connector and RS 485 repeater

System Software for S7-300/400
Program Design
Programming Manual

Including: Description of addressing and diagnostics
on SIMATIC S7

System Software for S7-300 and
S7-400

System and Standard Functions
Reference Manual

Description of the SFCs in STEP 7

A-2
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Table A-2 STEP 7 and SIMATIC S7 Manuals

Manual Contents

Communication with SIMATIC Introduction to the communication options in
SIMATIC

SIMATIC NET - PROFIBUS Networks | e Introduction to PROFIBUS networks
¢ Network configuration
e Components for PROFIBUS networks

PCS 7 Configuration Manual ¢ Introduction to the PCS 7 system philosophy
e Description of the configuration of a system with
PCS 7
"Intrinsically Safe I/O Modules” Description and technical specifications of the
Reference Manual intrinsically safe modules of the S7-300
Manuals Description and technical specifications of the FM
FM 35x 35x function modules (one manual for each FM)

Manual for the ET 200 in SIMATIC S5

To configure and commission an ET 200M with COM PROFIBUS you need the
following manual (order number 6ES5 998-3ESx2).

Table A-3 Manual for the ET 200 in SIMATIC S5

Manual Contents
ET 200 Distributed | Description of the IM 308-C master interface for the S5-115U,
I/O System S5-135U and S5-155U

e Description of the S5-95U with the PROFIBUS-DP master interface
¢ Handling the FB IM308C

COM PROFIBUS ¢ Handling COM PROFIBUS

Electronic manual on CD ROM and part of COM PROFIBUS (as of
Manual version 5.x)

Distributed I/0O Device ET 200M
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Books

Table A-4 Technical Literature

Technical guide

Contents

Decentralizing with
PROFIBUS-DP

— Structure, Configuration
and Use of
PROFIBUS-DP with the
SIMATIC S7 -

Josef Weigmann, Gerhard
Kilian
Publicis MCD Verlag, 1998

Order number:
A 19100-L531-B714

Instruction manual for a simple introduction to the
PROFIBUS-DP and implementation of automation tasks with the
PROFIBUS-DP and SIMATIC S 7.

Use of the PROFIBUS-DP is illustrated for the SIMATIC S 7 with
a large number of practice-related examples.

Plastic Fiber-Optic Cables

Fundamentals,
Components, Installation

Weinert, Andreas
Publicis MCD Verlag,

Order number:
A 19100-L531-B693

Introduction to the fundamentals of signal transmission on plastic
fiber-optic cables.

Notes on how to use and install plastic fiber-optic cables.

A4
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Glossary

Automation system

An automation system is a — programmable logic controller consisting of at least
one — CPU, various input and output modules and operator interfaces.

Backplane bus

The backplane bus is a serial data bus via which the modules communicate and
via which the necessary power is supplied to the modules. The connection
between the modules is established by bus connectors.

Baud rate

The baud rate of a data transfer is measured in bits transmitted per second
(baud rate = bit rate).

In the case of the ET 200, baud rates of 9.6 kbaud to 12 Mbaud are possible.

Bus
A common transmission line connecting all nodes. Has two defined ends.

In the case of the ET 200, the bus is a two-wire or fiber-optic cable.

Bus node

A device that can send, receive or amplify data via the bus, such as a DP
master, DP slave, RS 485 repeater or active star coupler.

Bus segment

— Segment

Distributed I/O Device ET 200M
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Glossary

Chassis ground

Chassis ground refers to all the interconnected inactive parts of a piece of

equipment that, even in the event of a fault, cannot carry voltage that is
dangerous to the touch.

Clock synchronism

With clock synchronism, all cycles concerned (e.g. user program cycle, DP bus
cycle, signal conditioning cycle in the modules of the DP slaves) run in common
mode and with identical length. As a result, the process response times are of
the same length and reproducible.

Configuration

Assignment of modules to racks/slots and addresses. A distinction is drawn
between the actual configuration (= modules actually inserted) and the desired
configuration. You can specify the desired configuration using STEP 7,

COM PROFIBUS (or COM ET 200 Windows). This way the operating system
can detect any incorrectly installed modules at startup.

Configuration modification in RUN

With a configuration modification in RUN it is possible to carry out certain
configuration modifications while a system is still in operation. Processing is
stopped for just a few seconds. During this time the process outputs retain their
current values which has virtually no effect on processing sequences in
process-oriented systems.

A configuration modification in RUN is only possible with distributed I/Os.

CPU

Central processing unit of the S7 programmable controller with open and
closed-loop control systems, memory, operating system and interface for
programming device.

Distributed I/O Device ET 200M
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Device master file

All slave-specific
characteristics are stored in a device master file (GSD file). The format of the
device master file is defined in the IEC 61784-1:2002 Ed1 CP 3/1 standard.

Diagnostic interrupt

Diagnostics-capable modules use diagnostic interrupts to report system errors
that they have detected to the central CPU.

In SIMATIC S7/M7: When an error is detected or disappears (e. g. wire break),
the module triggers a diagnostic interrupt, provided the interrupt is enabled. The
CPU interrupts the processing of the user program and lower priority classes and
processes the diagnostic interrupt block (OB 82).

In SIMATIC S5: The diagnostic interrupt appears in the station diagnosis. Using
cyclical querying of the diagnostic bits in the station diagnosis you can detect
errors such as a wire break.

Diagnostics

Diagnostics is the detection and localizing of errors. The structure of the
diagnosis is defined in the IEC 61784-1:2002 Ed1 CP 3/1 standard. The
diagnosis of the ET 200M is in keeping with the standard.

Distributed I/O devices

These are input/output units that are not located in the base unit; instead, they
are distributed at some distance from the CPU. The following are examples of
such units:

e ET 200M, ET 200B, ET 200C, ET 200U

e DP/AS-I Link

e S5-95U with PROFIBUS-DP slave interface

e Other DP slaves from either Siemens or other vendors

The distributed 1/O devices are connected to the DP master via PROFIBUS-DP.

DP master

A — master performing to the IEC 61784-1:2002 Ed1 CP 3/1 standard is classed
as a DP master.

Distributed I/O Device ET 200M
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DP slave

A — slave run on the PROFIBUS bus system with the PROFIBUS-DP protocol
and performing to the IEC 61784-1:2002 Ed1 CP 3/1 standard is referred to as a
DP slave.

DP standard

The bus protocol of the ET 200 distributed I/O system in accordance with the
IEC 61784-1:2002 Ed1 CP 3/1 standard.

Equipotential bonding

Electrical connection (equipotential bonding conductor) that brings the parts of
electrical equipment and other conductive parts to the same or approximately the
same potential in order to prevent troublesome or dangerous voltages arising
between these parts.

External power supply

Power supply for the signal and function modules and the process peripherals
connected to them.

Fiber-optic cable

Fiber-optic cables are made of glass fiber or plastic and have an extremely high
transmission rate. They are insensitive to electromagnetic interference and are
very difficult to tap.

FREEZE
This is a control command of the DP master to a group of DP slaves.

When a DP slave receives the FREEZE control command, it freezes the current
status of the inputs and transfers them cyclically to the DP master.

After each subsequent FREEZE control command, the DP slave freezes the
status of the inputs again.

The input data is not transferred from the DP slave to the DP master again
cyclically until the DP master sends the UNFREEZE control command.

Distributed I/O Device ET 200M
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Functional grounding

Grounding which has the sole purpose of safeguarding the intended purpose of
the electrical equipment. Functional grounding short-circuits interference
voltages which would otherwise have an impermissible impact on the equipment.

Ground
The conductive mass of earth, the electrical potential of which can be set to zero
at any point.
In the vicinity of grounding electrodes the potential may not be zero. The term
"reference ground” is often used here.

Grounding
Grounding means to connect a conductive component with the grounding
electrode via a ground system.

H system

System with high availability consisting of at least two central processing units or
two separate devices, e.g. PCs (master/reserve). The user program is processed
identically in the master and reserve PCs.

Identification data
Identification data is information stored in a module and supports the user when
¢ eliminating faults in a system
¢ checking the system configuration

¢ locating hardware modifications in a system

I/0 bus

The 1/0O bus is part of the — S7-300 backplane bus in the programmable logic
controller, optimized for the rapid exchange of signals between the IM 153-x
module(s) and the signal modules. — User data (e.g. digital input signals of a
signal module) and system data (e. g. default parameter data records of a signal
module) are transferred via the 1/O bus.

I/Os, single-channel

A single-channel I/O is when — in contrast to redundant I/Os — the 1/0O module is
available only once for a process signal. It can be connected on a one-sided or
switched basis.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06 Glossary-5



Glossary

IP20
Degree of protection to DIN 40050: Protection against contact with fingers and
against foreign bodies longer than 12 mm &.

Isolated
In the case of isolated input/output modules, the reference potentials of the
control and load circuit are galvanically isolated — by means of optical isolators or
relay contacts, for example. Input/output circuits can be grouped.

Master

When they are in possession of the token, masters can send data to and request
data from other nodes (= active node).

— The CPU 315-2 DP and the IM 308-C are examples of DP masters.

Master-slave access method

A bus access method in which only one node is the — DP master and all the
other nodes are — DP slaves.

Non-isolated

In the case of non-isolated input/output modules, the reference potentials of the
control and load circuit are electrically connected.

Parameter assignment

Parameter assignment means setting the behavior of a module.

Parameter assig nment master

Each DP slave has one parameter assignment master. During startup the
parameter assignment master transfers the parameterization data to the DP
slave. The master has read and write access to the DP slave and it can change
the configuration of a DP slave.

PLC

— Programmable controller

Distributed I/O Device ET 200M
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Process interrupt

A process interrupt is triggered by S7-300 modules with interrupt capability
because of a certain event in the process. The process interrupt is reported to
the central CPU. The assigned organization block is then processed in
accordance with the priority of this interrupt.

In SIMATIC S7/M7: As a result of the parameterization of an upper and lower
limit value, for example, an operating range is defined. If the process signal (e. g.
temperature) of an analog input module leaves this range, the module triggers a
process interrupt (assuming an interrupt is enabled). The CPU interrupts the
processing of the user program and lower priority class and processes the
process interrupt block (OB 40).

In SIMATIC PCS 7: If the IM 153-2 reports a process interrupt, there is at least
one data record containing messages concerning time-stamped signal changes
or special messages. The DP master CPU can read and evaluate the data
record(s).

In SIMATIC S5: The process interrupt appears in the station diagnosis. Using
cyclical querying of the diagnostic bits in the station diagnosis, you can recognize
process interrupts such as an upper limit violation.

PROFIBUS

PROcess Fleld BUS which is defined in the PROFIBUS
IEC 61784-1:2002 Ed1 CP 3/1 standard. It defines the functional, electrical and
mechanical properties of a bit-serial field bus system.

PROFIBUS is a bus system that networks PROFIBUS-compatible programmable
logic controllers and field devices at the cell and field level. PROFIBUS is
available with the protocols DP (the German abbreviation for distributed 1/O),
FMS (= field bus message specification) or TF (= technology functions).

PROFIBUS address

Each bus node must receive a PROFIBUS address to uniquely identify it on the
PROFIBUS-DP bus system.

The PC/programming device or the hand-held ET 200 have the PROFIBUS
address "0”".

DP master and DP slaves have a PROFIBUS address from 1 to 125.

Distributed I/O Device ET 200M
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PROFIBUS-DP

This is the PROFIBUS bus system with the DP protocol. DP stands for
distributed I/O in German. The ET 200 distributed 1/0 system is based on the
IEC 61784-1:2002 Ed1 CP 3/1 standard.

Programmable controller

Programmable controllers (PLCs) are electronic controllers whose function is
saved as a program in the control unit. The configuration and wiring of the unit
are therefore independent of the function of the control system. The
programmable controller has the structure of a computer; it consists of a CPU
(central processing unit) with memory, input/output modules and an internal bus
system. The I/Os and the programming language are oriented to control
engineering needs.

Programming device

Programming devices (PGs) are essentially personal computers which are
compact, portable and suitable for industrial applications. They are equipped with
special hardware and software for SIMATIC programmable controllers.

Redundant systems

Redundant systems are characterized by the fact that important automation
components are duplicated (redundant). If a redundant component fails, there is
no interruption in the program processing.

Reference potential

Potential from which the voltages of the circuits involved can be observed and/or
measured.

Distributed I/O Device ET 200M
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Response monitoring

This is a slave parameter. If a DP slave is not addressed within the response
monitoring time, then it goes into the safe status, i. e. the DP slave sets its
outputs to "0".

Response time

The response time is the average time between changing an input and the
consequent changing of an output.

S7 diagnostics

An S7 diagnosis can be requested for all the modules in the SIMATIC S7/M7
range of modules in the user program. The structure of the S7 diagnostic data is
the same for both central and distributed modules.

The diagnostic data of a module is in data records 0 and 1 of the system data
area of the module. Data record 0 contains 4 bytes of diagnostic data describing
the current state of a module. The data record 1 also contains module-specific
diagnostic data.

Data records 0 and 1 are included in the slave diagnosis.

Segment

The bus line between two terminating resistors forms a segment. A segment
contains 0 to 32 — bus nodes. Segments can be interconnected by means of
RS 485 repeaters.

Signal module

Signal modules (SMs) represent the interface between the process and the
programmable controller. Input and output modules can be digital (input/output
module, digital) or analog (input/output module, analog).

Slave
A slave can only exchange data with a — master when requested by it to do so.

By slaves we mean, for example, all DP slaves, such as ET 200B, ET 200C,
ET 200M etc.

Distributed I/O Device ET 200M
EWA-4NEB780600602-06 Glossary-9



Glossary

STEP 7
Programming language for developing user programs for SIMATIC S7 PLCs.

Substitute value

Substitute values are values that are issued to the process in the event of failed
signal output modules or that are used in the event of failed signal input modules
in the user program instead of a process value. The substitute values must be
specified by the user (e. g. retain the old value).

SYNC
This is a control command of the DP master to a group of DP slaves.

By means of the SYNC control command the DP master causes the DP slave to
freeze the current statuses of the outputs. In the subsequent frames, the DP
slave stores the output data, but the statuses of the outputs remain unchanged.

After each new SYNC control command, the DP slave sets the outputs that it
has stored as output data.

The outputs are not cyclically updated again until the DP master sends the
UNSYNC control command.

Terminating resistor

This is a resistor required for the purpose of adaptation on the interconnecting
cable; terminating resistors are always required at the end of cables and
segments.

In the case of the ET 200, the terminating resistors are switched on and off in the
— bus connector.

Time stamp

This is the date and time specified for a message.

Distributed I/O Device ET 200M
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Time stamping

Binary input signals are given a time stamp when they are changed. All binary
signals parameterized for this must be time stamped throughout the system with
a specified accuracy (e.g. 10 ms) when there is a change. This means that if 2
encoders of two stations on different PROFIBUS-DP master systems are being
used at the same time, the time stamps of these signal changes can only differ
by the specified accuracy (in this case 10 ms).

Time synchronization

Time synchronization ensures that all the clocks in a system have the same time.
This is achieved by a master clock in a configured cycle issuing the time to all
the other components in the automation system that have a clock. The
components use the time issued to set their own clocks.

Ungrounded

Without a conductive connection to — ground.

Update
You should update the interface module IM 153-2 to the latest firmware version
following (compatible) function-related expansions or performance
improvements.

Version

All products with an order number have a release number; this indicates the
version of the product. The product version is incremented with each upwardly
compatible function enhancement, production-related modification (use of new
components) or bug-fix.

Distributed I/O Device ET 200M
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Numbers
24V DC supply, 5-3

A

Active bus module,|1-6, 4-5
Active bus modules

installing, 4-14

order number, A-1
Aids to finding information in the manual, vi
Ambient temperature, permissible, 4-2
Approval

CE, 8-2

CSA, 8-3

FM, 8-4

ship-building,|8-5

UL,/8-3
Arrangement of the modules, 4-4
Automation system, Glossary-1

B

Backplane bus/| Glossary-1
Backplane bus cover, 1-6
Basic circuit diagram
IM 153-1, 8-11
IM 153-2, 8-11
Baud rate, Glossary-1
Books, A-4
Bus,|Glossary-1
Bus connector
connecting,/4-17
order number, A-1
Bus module
active,|1-6,/4-5
number for installation for module
change during configuration, 4-7
order number, A-1
replacing, 7-13
Bus module cover,|1-6,/4-14

Distributed 1/0 Device ET 200M
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Bus modules, active, installing,/4-14
Bus node,|Glossary-1
Bus segment,| Glossary-1

C

CD-ROM, electronic manual, vi
CE, approval, 8-2
Certificates and approvals, 8-2
Changes, since previous manuals, iiv
Changing modules during operation,
configuration rules, 4-5
Channel-specific diagnosis, 6-24
Channel-specific error messages,| 6-26
Chassis ground, Glossary-2
Clearance measurements, 4-3
Clock synchronism, Glossary-2
Commissioning,|6-1
prerequisites,|6-2
Communication processor, 1-7
Compatibility, 9-1
IM 153 to IM 153-1,/9-2
Components of an ET 200M, 1-6
Conductor cross-sections, 5-13
Configuration, Glossary-2
for changing modules during operation,|4-5
for redundancy with the IM 153-2, 4-5
Configuration frame. See on the Internet at
http://www.ad.siemens.de/simatic-cs
Configuration modification in RUN, Glossary-2
Configuration options, ET 200M,|3-1
Configuration with active bus modules, 4-14
Contents of the manual, v
Covers for bus modules, order number, A-1
CPU, Glossary-2
CSA, approval, 8-3
Cycle end interrupt, 6-29
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Index

D

Device master file, Glossary-3
on the Internet at ..., 1-4
Diagnosis,|6-16
channel-specific, 6-24
error messages,| 6-26
enhanced, 6-17
channel-specific, 6-24
H-status,| 6-28
module status, 6-23
H-status,| 6-28
interrupts, 6-29
module status, 6-23
station,| 6-38
structure, 6-17
Diagnostic interrupt,| 6-29, 6-38,|Glossary-3
analog inputs, 6-35
analog outputs, 6-36
digital inputs, 6-33
digital outputs, 6-34
Diagnostics,|Glossary-3
displaying with STEP |7 or STEP 5,/6-13
Dimensioned drawing
IM 153-1, 8-11
IM 153-2, 8-11
IM 153-2 FO, 8-11
Direct communication, 3-26
Direct-buried cable, order number, A-1
Distributed 1/O device,|1-1,|Glossary-3
Diverting faults, via the integrated RC network,
5-9
DP address. See PROFIBUS address
DP master, 1-2
DP slave, 1-2, Glossary-4
DP-master, Glossary-3
DP-standard, Glossary-4
Drum cable, order number, A-1

E

Electrical exposure, protection from, 5-4
Electrical installation, configuring, 5-2
Electronic manual, Vvi

EMERGENCY STOP devices, 5-2
Equipotential bonding, Glossary-4

Error messages, channel-specific, 6-26
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ET 200M
accessories, 1-6
components, 1-6
configuration,|1-4
definition, 1-4
important order numbers, A-1
installing, 4-8
module arrangement, 4-4
number of plug-in modules,|4-4
possible uses, 3-1
wiring, 5-13
ET 200M distributed I/O device, 1-4
Explosion-proof partition,|1-6
installing, 4-14
order number, A-1
External power supply, Glossary-4

F

Festoon attachment for PROFIBUS bus
system, order number,|A-1
Fiber-optic network, with IM 153-2 FO, 3-25
Fiber-optic cable
See also fiber-optic cable; optical
waveguide
bending radius,|4-20
connecting,/4-18
order number, A-1
Fiber-optic duplex cable,|1-6
Fixing bracket, for shield terminals, 5-21
FM
approval,|8-4
with IM 153-2,/3-4
FREEZE, Glossary-4
Front connector
wiring, 5-17
wiring position, 5-18
Front connector encoding device, 5-20
Function module,|1-7
Functional grounding, Glossary-5
Fuse, changing,| 7-14

G

Galvanically isolated modules, 5-10

Distributed I/O Device ET 200M
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General technical specifications. See Module
Specifications Reference Manual

Ground, Glossary-5

Grounded supply, 5-5

Grounding, Glossary-5

GSD file, Glossary-3

H

H system, Glossary-5
H-status, 6-28

I/O bus, Glossary-5
I/O device, distributed,|1-1
I/Os, single-channel, Glossary-5
Identification data, Glossary-5
Identifying modules, with slot numbers, 4-15
IEC 61131, 8-4
IEC 61784,/8-4
IM 153 to IM 153-1, compatibility, 9-2
IM 153-1
See also IM 153-x
basic circuit diagram, 8-11
dimensioned drawing, 8-11
front view, 1-10
LEDs, 6-10
manufacturer ID, 6-21
replacing,|7-3
sample configuration, 3-2
startup,|6-4
upgrading, 9-2
versions, 9-2
IM 153-2
See also IM 153-x
basic circuit diagram, 8-11
dimensioned drawing, 8-11
LEDs, 6-11
manufacturer ID, 6-21
parameterization data to intelligent field
devices, 3-3
replacing,|7-4
sample configuration for redundancy, 3-10

sample configuration for time stamping, 3-6

sample configuration with FM,|3-4
startup,|6-5

with time stamping, | 6-7
versions, 9-5

Distributed I/O Device ET 200M
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IM 153-2 FO
See also IM 153-x
basic circuit diagram, 8-11
connecting the fiber-optic cable, 4-18
dimensioned drawing, 8-11
fiber-optic network, 3-25
LEDs, 6-11
manufacturer ID, 6-21
plug-in adapter, 4-18
replacing, | 7-4
startup,|6-5
with time stamping,|6-7
versions, 9-5
IM 153-2AA02, front view,|1-10
IM 153-2AB01, front view,/1-10
IM 153-2Bx00, front view, 1-11
IM 153-x,/1-6
parameters,|8-7
setting the PROFIBUS address, 4-20
technical specifications,|8-9
variants,|1-8
wiring, 5-15
Input delay, 8-13
Insertion interrupt,| 6-29
Installation
configuring, 4-2
for module change during operation
number of active bus modules,|4-7
number of modules, 4-7
horizontal,|4-2
in an intrinsically safe area, 4-5
of the ET 200M, 4-8
of the modules,|4-12
of the modules on rail for active bus
modules, 4-14
vertical, 4-2
Installation guidelines, of the PNO, 5-1
Interconnecting cable, 1-6
order number, A-1
Interrupt
cycle end, 6-29
diagnostics, 6-29
from station diagnosis, 6-38
process, 6-29
removal, 6-29
IP 20, |Glossary-6
Isolated, Glossary-6
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J
Jumper,|5-15

L

Labeling strip, 5-20
Laser safety class, 8-6
LEDs
IM 153-1, 6-10
IM 153-2, 6-11
IM 153-2 FO, 6-11
Load power supply, features, 5-6

M

Machinery directives,|5-2
Mains voltage, 5-3
Maintenance, 7-1
Manual
changes since previous manuals, |iv
delivery package, v
Manuals, order numbers,|A-2
Manufacturer ID, 6-21
Marking for Australia,|8-4
Master PROFIBUS address,|6-21
Master-slave access method, |Glossary-6
Masters, Glossary-6
Module diagnosis,|6-22
Module insertion interrupt, 6-38
Module removal interrupt, 6-38
Module status, 6-23
Modules
galvanically isolated,|5-10
identifying with slot numbers, 4-15
non-isolated, 5-12
number in installation setup for module
change during operation,|4-7
number in the standard configuration, 4-4
open, 4-1

N

Network, PROFIBUS-DP, 1-3
Node,| Glossary-1
Non-isolated, Glossary-6
Non-isolated modules, 5-12
Number wheel,|4-16

Index-4

O

Open modules, 4-1

Optical waveguide, Glossary-4

Order number, of the IM 153, |iii

Order numbers, for accessories, A-1

Output delay, 8-13

Overall configuration, in the TN-S system,|5-7

P

Parameter assignment, Glossary-6
Parameter assignment frame. See on the
Internet at
http://www.ad.siemens.de/simatic-cs
Parameter assignment master, Glossary-6
Parameterization data to intelligent field
devices, IM 153-2, 3-3
Parameters, IM 153-x,|8-7
Plug-in adapter
for the IM 153-2 FO, 4-18
order number, A-2
PNO, installation guidelines,|5-1
PNO certificate,|8-4
Possible uses, ET 200M,|3-1
Power consumption, rules, 5-4
Power loss, rules, 5-4
Power supply, 1-6
replacing,|7-1
wiring, 5-15
Process interrupt, 6-29,6-38, Glossary-7
analog inputs, 6-37
digital inputs, 6-37
of the IM 153-2,/6-36
time stamping, 6-36
PROFIBUS, Glossary-7
PROFIBUS address,| Glossary-7
setting,| 4-20
PROFIBUS module, order number, A-2
PROFIBUS-DP, 1-2, Glossary-8
network, 1-3
PROFIBUS-standard,|8-4
Programmable controller, Glossary-8
Programming device,|Glossary-8
Protection from electrical exposure, 5-4
Protective conductor connection, on rail, 4-11
Purpose of the manual, jii
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R

Radio interference,|5-3
Rail, 1-6

fixing holes, 4-10

for active bus modules, 1-6, 4-8

for module change during operation, 4-8

order number, A-1

installing, 4-8

lengths, 4-4

protective conductor connection, 4-11
RC network

for ungrounded configuration, 1 Mohm,|9-8

integrated, 5-9
Recycling, vi
Redundancy
switchover time, 8-13
time stamping,|3-7
with the IM 153-2, 3-10
configuration rules, 4-5
Redundant systems, Glossary-8
Reference potential, Glossary-8
ungrounded, 5-9
Regulations, on operating the ET 200M, 5-2
Release. See version
Removal interrupt, 6-29
Removing and inserting. See changing
modules during operation
Replacing
active bus module, 7-13
IM 153-1,|7-3
IM 153-2,|7-4
IM 153-2 FO, | 7-4
Replacing modules
with the module change during operation
function, 7-11

without the module change during operation

function, 7-8
Response Monitoring, Glossary-9
Response time, 8-12, Glossary-9

Rules, general, on operating the ET 200M, 5-2

S

S7 diagnostics, Glossary-9
Scope of validity of the manual, jiii
Segment, Glossary-9

Shield contact element,|5-21
Shield terminal, 5-21
Ship-building, approval, 8-5
Signal module, 1-7, Glossary-9
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SIMATIC TOP connect, 1-7
Simplex connectors, order number, A-2
Single-channel I/Os, Glossary-5
Slave, Glossary-9
Slave diagnosis,|6-17
Slot numbers,|4-15
Standard configuration, installing,/4-12
Standards,|8-2
Startup
IM 153-1,|6-4
IM 153-2,|6-5
with time stamping, | 6-7
IM 153-2 FO,|6-5
with time stamping,|6-7
of the system,|5-2
Startup characteristics, without response
monitoring, 153-1AA02,|9-3
Station diagnosis, 6-38
Station statuses|1 to 3, 6-19
STEP 7, Glossary-10
Strain relief, 5-19
Stripping lengths, 5-13
Substitute value, Glossary-10
Supply
24V DC,5-3
grounded,|5-5
Supply isolating switch,|5-3
Switchover time, in the case of redundancy,
8-13
SYNC, Glossary-10
System, redundant,|Glossary-8

T

Technical specifications
general. See Module Specifications
Reference Manual
IM 153-x, 8-9
Terminating resistor, Glossary-10
Time delay, ET 200M, 8-12
Time stamp, |Glossary-10
Time stamping,|Glossary-11
process interrupt, 6-36
startup of the IM 153-2,/6-7
startup of the IM 153-2 FO, 6-7
with IM 153-2, 3-6
with redundancy, 3-7
Time synchronization,| Glossary-11
sample configuration with ET 200M,|3-6
TN-S system,|5-7
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U

UL, approval, 8-3

Ungrounded, |Glossary-11
Ungrounded reference potential, 5-9
Update, Glossary-11

Upgrading, IM 153-1,/9-2

Use in industrial environments, 8-5
Use in residential areas,|8-5

Vv

Version, jiii, Glossary-11

Index-6

Versions
IM 153-1, 9-2
IM 153-2, 9-5
IM 153-2 FO, 9-5
IM 153-x, 1-8
of the IM 153-x,/9-1

W

Wire end ferrules, 5-13
Wiring, 5-13

Wiring position, of the front connector, 5-18

Wiring rules, 5-13

Wiring the power supply and IM 153-x, 5-15
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1 On Section 1.3 and 9.2

Further information for IQ-Sense

As from Firmware Version V3.0.1 IQ-Sense is supported by the IM 153-2Bx00.
The following supplements result for the function tables:

For Table 1-2
Functions / Interface Module With Order Number 6ES7 ...
Properties 153-1AA.. 153-2AXx.. 153-2Bx..
IQ-Sense - - X
(as from firmware
V3.0.1)
For Table 9-2
Functions / Interface Module With Order Number 6ES7 ...
Properties 153-2AA.. 153-2BA.. 153-2AB.. 153-2BB..
(FO) (FO)
00 01 02 00 00 01 00
IQ-Sense - - - X - - X
(as from (as from
firmware firmware
V3.0.1) V3.0.1)

2 On Section 3.5

Further information on redundancy with IM 153-2
You can operate the IM 153-2 redundantly
e Atan SIMATIC S7-400H (e.g. CPU 417-4H)

e With a GSD file at any DP masters (e.g. S5-115H)
In case of configuration with a GSD file, redundant operation of the IM 153-2
can only be carried out in the DPVO0 operating mode. Setting of this operating
mode is carried out differently depending on the configuring tool used.

¢ With software redundancy
The optional software "SIMATIC S7 Software Redundancy" is required in
addition to the STEP 7 basic package.

e Conforming to standard
Specification System Redundancy (SR) V1.0, Dec. 2001 of the PROFIBUS
user organization

Product Information for Distributed 1/0O Device ET 200M, Manual
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3 On Section 3.7

Further information on the jitter
The maximum jitter amounts to 10 us if

e The equidistance cycle of the DP master (pulse control at the PROFIBUS DP)
does not exceed a jitter of 1.3 *s and

e only the IM 153-2Bx.. is regarded with PROFIBUS DP and /O bus.

The jitter is not always observed when asynchronous events (e.g. withdrawing and
plugging, diagnostics) occur. It is possible to eliminate the influence of
asynchronous events on the jitter by configuring "Reserve periods".

Due to existing variety the jitter of the periphery (I/0O) modules of the ET 200M
cannot be taken into consideration.

Further information on the properties

In case of asynchronous events (e.g. withdrawing and plugging, diagnostics and
interrupts of periphery (1/0) modules) the reaction of the of the IM 153-2 to the I/O
units can fail or a larger jitter can occur during a cycle.

Further information on the properties

If the ET 200M is operated at a non-S7 DP master, stable equidistant operation is
only ensured if the DP master fulfils the following requirements:

e The DP master has to be configured with the "delayed" interrupt mode.
The data transfer is then not interrupted. A diagnostic message is inserted into
the next free time window for acyclic jobs.

e The DP master has to operate with the repeat strategy "retry next cycle®.
The repetition of a message is then not carried out in the same cycle in which
the fault occurred, but rather in the following cycle.

e The DP master has to support the modified Target Rotation Time process (in
accordance with IEC 61784-1:2002 Ed1 CP 3/1) for further active stations.

Otherwise asynchronous events (such as hardware interrupts, diagnostics) can
cause cycle failures or a larger jitter. These failures / larger jitters can always be
expected when the asynchronous events occur very often

Product Information for Distributed 1/0O Device ET 200M, Manual
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Further information on time calculation

The following more precise equations apply for the time calculation:

Inputs
11
ti[us] = Ke+ X [diq (1 + 5by) + @iy (30 + 16wy)]

with Ky =60, ifai,=0
=90 otherwise

Outputs
1"
to [ms] = Ko +_% [do, (1 + 4b,) + @0, (25 + 10w,)]

withK, =70, ifao,=0

=80 otherwise

4 On Section 6.3

Options for reading out the diagnosis

The following supplement applies for Table 6-7:

Automation system | Block or register in Application See ...
with DP master STEP 7
SIMATIC S7/M7 SFB 52 Read data record from a | Online help of
DP slave STEP 7
SFB 54 Receive interrupts from
the interrupt OBs

Product Information for Distributed 1/0O Device ET 200M, Manual
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5 On Section 6.4.7

Information on channel-specific diagnosis

Errors which affect all the channels of a module (e.g. supply voltage of the module
failed) are only mapped to Channel 0 in the channel-specific diagnostics.

This reduces the number of channel-specific diagnostics and prevents a
"diagnostic overflow".
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