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Safety Guidelines

This manual contains notices intended to ensure personal safety, as well as to protect the products and
connected equipment against damage. These notices are highlighted by the symbols shown below and
graded according to severity by the following texts:

Danger

/N

are not taken.

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

Warning

>

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
defined as persons who are authorized to commission, to ground and to tag circuits, equipment, and
systems in accordance with established safety practices and standards.

Correct Usage

Warning

Note the following:

This device and its components may only be used for the applications described in the catalog or the

technical description, and only in connection with devices or components from other manufacturers which
have been approved or recommended by Siemens.

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

Trademarks

SIMATIC®, SIMATIC HMI® and SIMATIC NET® are registered trademarks of SIEMENS AG.

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

Copyright Siemens AG 2004 All rights reserved

The reproduction, transmission or use of this document or its
contents is not permitted without express written authority.
Offenders will be liable for damages. All rights, including rights
created by patent grant or registration of a utility model or
design, are reserved.

Siemens AG

Bereich Automation and Drives
Geschaeftsgebiet Industrial Automation Systems
Postfach 4848, D-90327 Nuernberg

Disclaim of Liability

We have checked the contents of this manual for agreement
with the hardware and software described. Since deviations
cannot be precluded entirely, we cannot guarantee full
agreement. However, the data in this manual are reviewed
regularly and any necessary corrections included in
subsequent editions. Suggestions for improvement are
welcomed.

Siemens AG 2004
Technical data subject to change.

Siemens Aktiengesellschaft
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Preface

Purpose of the Manual

The information in this manual is intended to enable you to operate the ET 200S
Distributed I/O System

e as a DP slave on the PROFIBUS DP
e as a PROFINET I/O device on PROFINET

Required level of knowledge

Knowledge of the field of automation engineering is required to understand the
manual.

Scope of the manual

This manual is valid for the components of the ET 200S distributed 1/0O system
specified in Appendix A.

This manual contains a description of the components that were valid at the time
the manual was published. We reserve the right to enclose a Product Information
bulletin containing up-to-date information about new components and new versions
of components.

Changes since the previous version

The following changes/additions have been made since the previous version of the
manual:

e enhanced functions in the IM151-1 STANDARD and IM151-1 FO STANDARD
interface modules

* 4Al | 2WIRE Standard analog electronic module added

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12 1]
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Certification

See Section 7.1 Standards, certificates and approvals

CE Mark of Conformity

See Section|7.1 Standards, certificates and approvals

Identification for Australia (C-tick mark)

See Section|7.1 Standards, certificates and approvals

Standards

See Section 7.1 Standards, certificates and approvals

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12
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Position in the information landscape
The following list shows a summary of the documentation packages or manuals

for the ET 200S:

ET 200S distributed
1/0 system

¢ Installing and wiring the ET 200S

¢ Commissioning and
diagnostics for the ET 200S

® Technical specifications of the
IM151-1, digital
and analog electronic modules

®  Order numbers for the ET 200S

SIMATIC ET 200S motor starter PROFINET From PROFIBUS
fail-safe motor starter System - DP to PROFINET IO
SIGUARD safety equipment Description
6ES7151-1AA10-8xA0")

® Installing and wiring ® Basics ¢ Differences
motor starters of PROFINET ® Blocks

® Commissioning and ® Network components o System
diagnostics for motor starters and structures status lists

® Technical specifications ¢ Data interchange * Diagnostics

of motor starters
® Fail-Safe Motor Starter
® Safety-integrated SIGUARD
® Order numbers for motor starters

and

communication

PROFINET
Engineering

ET 200S IM151-7 CPU interface module

and operation list

® Addressing of the IM151-7 CPU

converter

® |Installation

ET 200S FC frequency

Operating manual

ET 200S FC frequency

ET 200S with IM151-7 CPU in the
PROFIBUS network

Commissioning and diagnostics for the
IM151-7 CPU

¢ Commissioning

® Control and regulation processes

® Protection and monitoring functions
® Technical specifications

converter
list manual

® Parameter list
® Function plans

® Interrupts,
error messages

® Technical specifications of the IM151-7 CPU

ET 200S Positioning

® EM 1STEP 5V/204kHz
* 1POS INC/Digital

* 1POS SSI/Digital

® 1POS INC/Analog

® 1POS SSl/Analog

ET 200S
Process-Related
Functions

®* 1Count 24V/100kHz
® 1Count 5V/500kHz
® 1SSI

® 2PULSE

ET 200S serial interfaces
and modules

® 1SI3964/ASClI
¢ 1SI MODBUS/USS

) xs= language designation for order numbers

The documentation packages or manuals can only be ordered in German and English.

are available in the Internet (see Service & Support in the Internet)

In addition, French, Spanish and ltalian

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12
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Vi

Note

The ET 2008 distributed I/O system manual is included in the

ET 200S FC frequency converter documentation package.

The fail-safe modules are described in the

ET 2008 distributed I/O system fail-safe modules manual. This manual and other
manuals for the fail-safe modules can be downloaded from the Internet.

A documentation overview for implementation of the ET 200S as an I/O device is
given below.

You are reading this documentation now:

PROFINET

From PROFIBUS DP to PROFINET 10

4

B PROFINET System Description =

Network components SIMATIC S7 and ET 200
Documentation for SIMATIC NET |:| Documentation for CPU 31x3 PN/DP
Documentation for the switches Documentation for ET 200S

(e.g. SCALANCE)

I I

Documentation for the IE/PB Link |:| Documentation for the CPs:

443-1 Advanced and
331-1 Advanced

Integration of PCs

Documentation for the CP 1616

Documentation for
industrial communications with
programming device/PC

|:| Documentation for SOFTNET PNIO

Component-based Automation STEP 7
Documentation for ) |:| Documentation for STEP 7
Component-based Automation

|:| Documentation for SIMATIC iMap |:| Documentation for NCM

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12
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Guide
You can quickly access specific information in the manual by using the following
aids:
* 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.
* 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.
* At the end of the manual you will find a comprehensive index enabling rapid
access to the information you are looking for.
* Language identification for the order numbers of the manuals, for example,
6ES7 151-1AA10-8xA0
x is for : A = German,
B = English
Special note

In addition to this manual, you will also need the manual for the DP master or
PROFINET 1/O controller (see Appendix A).

Note

You will find a complete list of the contents of the ET 200S manuals in Section1.4
of this manual. We recommend that you begin by reading this section so as to find
out which parts of which manuals are most relevant to you in helping you to do
what you want to do.

Recycling and disposal

Due to the fact that it is low in contaminants, the ET 200S is recyclable. Contact a
certified electronic-waste disposal company to recycle and dispose of your old
equipment in an environmentally-friendly manner.

ET 200S Distributed I/O System .
EWA-4NEB 780602402-12 Vil
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Contact persons

See product information Technical Support, Contact Persons and Training

Training

See product information Technical Support, Contact Persons and Training

SIMATIC Technical Support

See product information Technical Support, Contact Persons and Training

Service & Support on the Internet

See product information Technical Support, Contact Persons and Training

ET 200S Distributed 1/O System
VI EWA-4NEB 780602402-12
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Product Overview 1

Chapter overview
The product overview tells you:

* The place of the ET 200S distributed 1/0O system in the ET 200 distributed 1/O
system.

* The place of ET 200S as an I/O device in PROFINET IO.
* The components that make up the ET 200S distributed 1/O system

*  Which of the manuals in the ET 200S manual package contains the information
you require.

Chapter overview

Chapter Description Page
1.1 What are distributed 1/0 systems? 1-1
1.2 What is PROFINET 10? 1-4
1.3 What is the ET 200S distributed I/O system? 1-5
1.4 Guide to the ET 200S manuals 1-12

1.1 What are distributed I/0 systems?

Distributed I/O systems - area of application

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

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

Distributed I/O systems are the ideal solution in such cases:
» The controller CPU is located centrally.
* The I/O systems (inputs and outputs) operate locally on a distributed basis.

* The high-performance PROFIBUS DP bus system with its high data
transmission rates ensures that the PLC’s CPU and the 1/O systems
communicate smoothly.

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12 1-1
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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 stands for distributed 1/O).

PROFIBUS DP is physically 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 I/O systems.

What are DP masters and DP slaves?

The DP master links the controller CPU with the distributed 1/O systems. The DP
master exchanges data with the distributed 1/O systems and monitors the
PROFIBUS DP bus system via PROFIBUS DP.

The distributed I/O systems (= DP slaves) prepare the data of the sensors and
actuators locally so that they can be transmitted to the PLC CPU by
PROFIBUS DP.

Which devices can be connected to the PROFIBUS DP?

1-2

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

* SIMATIC S5
* SIMATIC S7/M7/C7
* SIMATIC programming device/PC

* SIMATIC human-machine interface, or HMI (operator panel, OP; operator
station, OS; and text display, TD)

e Devices from other manufacturers

ET 200S Distributed 1/0 System
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Structure of a PROFIBUS DP network

The figure below illustrates a typical PROFIBUS DP network structure. The DP
masters are integrated into the relevant device - for example, the S7 400 has a
PROFIBUS DP interface and the IM 308-C is inserted in an S5-115U. The DP

slaves are the distributed I/O systems connected to the DP masters by
PROFIBUS DP.

S7-400 wit?15’l-l\1/l1350US-C Programming device/PC
2 / . = DP-master
[ i 2
i ‘ ==
|| L]
I PROFIBUS DP
| DP-slaves
T — i Td L]
=0 ik i)l i
@ ET 200X ET 200L ET 200M ET 200B S5-95U-DP OP/OS
0000 [
. O
£T 2008 " O ([ —
Drive S7-200  DP/AS-ILINK Other field devices

Figure 1-1 Typical PROFIBUS DP network structure

ET 200S Distributed 1/0 System
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1.2 What is PROFINET 10?

PROFINET IO is the open transmission with realtime functions defined in
accordance with the PROFINET standard.

The standard defines a manufacturer-independent communication, automation and
engineering model.

Industrial quality connection designs are available for wiring the PROFINET
components.

* PROFINET does not use the hierarchical PROFIBUS master-slave principle. A
provider-consumer principle is used instead. The planning process specifies
which modules of an I/O device will be subscribed to an 1/O controller.

* The quantities are extended in accordance with the options offered by the
PROFINET IO. Parameter limits are not exceeded during configuration.

* The transmission rate is 100 Mbps.

* The user view during configuration is generally the same as that on the
PROFIBUS DP (STEP 7 — HWCONFIG is used for configuration).

Structure of a PROFINET 10 network

The figure below illustrates a typical PROFINET IO network structure. Existing
PROFIBUS slaves can be integrated by an IE/PB link.

1/O controller I/O device I/O device Programming
S7-300 ET 200S ET 200S OP 25 device
] M ) ) = = 2
E Ig[l S===8 e EBE%E |:|='
s====| FEEH HAHAHEE 58
==
Switch Switch Switch Switch Switch
EPe | || | | | | | |
i link PROFINET 10
PROFIBUS DP max. 100 m (Industrial
Ethernet)

Figure 1-2 A typical PROFINET IO network structure

ET 200S Distributed 1/0 System
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1.3 What is the ET 200S distributed I/O system?

Definition

The ET 2008S distributed I/O system is a highly modular, extremely flexible
DP slave I/O device with IP20 degree of protection.

Area of application

You can connect virtually any number of I/O modules in virtually any combination
right next to the interface module that transfers the data to the DP master and 1/O
controller. This means you can adjust the configuration to suit local requirements.

Depending on the interface module, each ET 200S can consist of up to 63
modules - for example, power modules, I/0O modules, and motor starters.

The fact that motor starters can be integrated (switching and protecting any
three-phase load up to 7.5 kW) ensures that the ET 200S can be quickly adapted
to suit virtually any process-related use of your machine.

The fail-safe modules of the ET 200S ensure the fail-safe reading and output of
data to safety category 4 (EN 954-1)

Terminal modules and electronic modules
The ET 200S distributed 1/0O system is

* connected to PROFIBUS DP at the IM151 interface module by a plug
connector for PROFIBUS DP

» connected to PROFINET 1O at the IM151-3 PN interface module by a plug
connector for PROFINET 10

Every ET 200S distributed I/O system is
e a DP slave on the PROFIBUS DP or
e an I/O device on the PROFINET IO.

ET 200S Distributed 1/0 System
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View
The figure below shows an example of an ET 200S configuration.
ET 200S interface module  Electronic modules Power module for PM-D Terminating module
IM151-1 motor starters
PM-E power module
for electronic . . .
modules Direct-on-line starter Reve}rmble starters
Il M im] N im il im] x
‘ ‘ SIEMENS SIEMENS
o o o o o o o 0
0 DS r RS
w (111 w (L1
oo oo oo oo oo oo oo o a ()
o
b &f& %& ga %& %& %’& o |
o 00 o
[ 11 P N I S e e —
G >
ﬂDE 3900 &0 ®
=] B8 B8
[ 3 [ | 3
TM-E terminal
modules for
electronic modules
TM-P terminal
modules for
power modules @ @ @ @ @ @
Power bus

Figure 1-3  View of the ET 200S distributed 1/O system

ET 200S Distributed 1/0 System
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ET 200S components

The following table provides you with an overview of the most important
components of the ET 200S:

Table 1-1  ET 200S components
Component Function Drawing
Rail ...carries the ET 200S. You

mount the ET 200S on the
rail.

...connects the ET 200S with

electronic modules and motor
starters.

Interface module
e IM151-1 the DP master and prepares RS485 IM151-1
BASIC the data for the electronic interface BASIC
o IM151-1 modules and motor starters. IM151-1
STANDARD STANDARD
* IM151-1 FO IM151-1
STANDARD HIGH
* [M151-1 HIGH FEATURE
FEATURE
. . IM151-1 FO
Fiber optic
interface STANDARD
Interface module ...connects the ET 200S with ol
e IM151-3 PN PROFINET 10 controllers PROFINET | e
and prepares the data for the interface

ET 200S Distributed 1/0 System
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1-8

Table 1-1  ET 200S components

Component

Function

Drawing

Terminal module

...carries the wiring and

receives the power and

electronic modules. Terminal

modules are available in the

following variants:

® For power modules

® For electronic modules

* With screw-type terminal

® With spring terminal

* With Fast Connect
(quick connection
method, no stripping
required)

Power module

...monitors the voltage for all

the electronic modules in the

potential group. The following

power modules are available:

® Fora 24 VDC supply with
diagnostics

® Fora24t048VDC
supply with diagnostics

® Fora24t048VDC, 24to
230 VAC supply with
diagnostics and fuse

Electronic module

...is connected to the terminal
module and determines the
function:

¢ Digital input modules with
24 VDC, 120/230 VAC
and NAMUR

¢ Digital output modules
with 24 VDC and 120/230
VAC

* Relay modules

® Analog input modules with
voltage, current, and
resistance measurement;
thermal resistance; and
thermocouples

¢ Analog output modules for
voltage and current

®* Process-related modules
* Fail-safe modules
* RESERVE

Terminating
module

...terminates the ET 200S and
can be used to carry 6
reserve fuses (5 mm x 20
mm).

ET 200S Distributed 1/0 System
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Table 1-1

ET 200S components

Component

Function

Drawing

Shield contact

...for connecting cable
shields.

Labeling sheet
(DIN A4,
perforated, foil)

...for machine labeling or

printing

® 80 strips per labeling
sheet

Slot number labels

...for identifying the slots on
the terminal module.

Color identification
labels

...permit customer and
country-specific identification
of the terminals on the
terminal module

PROFIBUS cable
with bus connector

... connects nodes of a
PROFIBUS DP configuration
to each other.

Fiber optic duplex | ... connects nodes of a

line with simplex PROFIBUS DP configuration
connector to each other.

(in plug adapter for

IM151-1 FO

STANDARD)

PROFINET ... connects nodes of a

connector as per
the specifications
in the PROFINET
Installation Guide
and Industrial
Ethernet FC
installation lines

PROFINET IO configuration
to each other.

ET 200S Distributed 1/0 System
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Features and benefits of the ET 200S

Table 1-2  Features and benefits of the ET 200S

Features

Benefits

Structure

Finely-graduated modular design

® 1/2/4 channel electronic modules
¢ Power modules

® Integrated motor starters

® Function-oriented, cost-optimized station
design

¢ Considerable reduction in outlay for
configuration and documentation

® Space savings due to arbitrary
arrangement of the modules

Extensive range of electronic modules

Broad area of application

System-integrated motor starter with
communications capability: Direct and
reversing starter up to 7.5 kW

PLC inputs and outputs, terminal blocks,
circuit breakers and contactors in a plug-in
module save space and the effort involved
in wiring

Permanent wiring due to the separation of
mechanical and electronic components

® Prewiring possible

® Module replacement during operation of
the ET 200S ("hot swapping”)

Individual connection of power modules to
common potential

* Individual formation of potential groups
(identifiable by color coding of the TM-P
terminal modules for power modules)

¢ Simple load interruption

Robust structure for rough industrial

conditions (5 g vibration resistance)

High operating reliability when mounted
directly on the machine, high availability

ET 200S Distributed 1/0 System
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Table 1-2  Features and benefits of the ET 200S

Features

Benefits

Connection system

Integrated voltage buses

Reduced effort required for wiring

Power bus up to 50 A for motor starters

Minimization of wiring in 400 V range

Screw-type terminals, spring terminals and
Fast Connect

A change in terminal connection method is
not necessary

® and 3-wire connection, or
® 2 3and 4 line connection

Optimal selection on grounds of space and
cost

Fast Connect

® Quick connection method with no
stripping required
® Saves time with wiring

Terminal box in terminal module replaceable

No need to remove the terminal module in
the event of terminal damage

Automatic coding of the 1/0O modules

Quick and reliable module replacement

Large label plate

Adequate space for clear identification

High data transmission speed of up to
12 Mbps on PROFIBUS DP and 100 Mbps
on PROFINET 10

Short response times

Integrated safety functions

With motor starters up to safety
category 4 in accordance with EN 954-1

Saves spending money on costly safety
equipment

Fail-safe modules

To detect and output fail-safe-signals via
PROFIBUS (PROFIsafe) up to safety
category 4 (EN 954-1)

ET 200S Distributed 1/0 System
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1.4

Guide to the ET 200S manuals

You are using the following components ...

The components of ET 200S are described in various manuals. They are parts of
various documentation packages. The figure below shows possible configuration
variants of the ET 200S and the necessary manuals in the documentation

packages.
The ET 200S consists of the You will require the information Order numbers for
following components: contained in the following manuals:  the necessary
documentation
packages or
= ;_i___i___i___r_l manuals
- . — o i i
= NN /O System
- T T T Ty T ——— ET 2008 Distributed B6ES7 151-1AA10-8xA0
5 U,J|°|_|ﬂ|| 1/O System
- (7=
181812 |/
= o ~ (2] o ] +
= PR E i i I\
— ET 200S 6ES7 151-1ACO00-8xA0
Process-Related
Functions
TT T T TG
1218l -
T el lal gl — = ET200S Distributed 6ES7 151-1AA10-8xA0
Iy = | o | S /O System
b= & & B2 | +
= a2 | G
| 128 U — ET200S 6ES7 151-1AD00-8XA0
4 _arTirg Positioning
—T T T -T1 L
- 18 — ET200S Distributed BES7 151-1AA10-8xA0
: w =) /O System
e |=lg9lzlz|l A
= e : o : o : % Jl — ET 2008 Serial Interface 6ES7 151-1AE00-8XA0
.= Module
~ w T — ET 2008 Distributed 6ES7 151-1AA10-8xA0
5o $|8i3|3|: 1/O System
S |0 | Q|| N}J +
=2 1l 121 —= IM151-7 CPU 6ES7 151-1AB00-8xA0
interface module
o ;T_T_T_'i"i — ET 2008 Distributed 6ES7 151-1AA10-8xA0
E,z E:%Iilg}l //OS{stem
= [\
=2 | a1 ——= PROFINET System
Documentation
Figure 1-4 Components and the manuals required for them
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The ET 200S consists of the You will require the Order numbers for
following components: information contained in the necessary
the following manuals: documentation

packages or manuals

= —T T T
R T o| DS DS | | __ ET200S Distributed ~ 6ES7 151-1AA10-8xA0
2 |2, 8,2 |2[e ® |
z 218188 °" m|® mm,, VOOUsm
ET 200S motor starter
Fail-safe motor starter
. .
Safety-integrated
SIGUARD
000|000
000
I ET 2008 Distributed /O BES7 151-1AA10-8xA0
[ [ N A .
N B System
- [ R A N B
- w w, = O +
b (z181812181all
2 & | || Rl ET 200S Distributed 1/0 available in the Internet
| : : | | | Jl system
I I F -
I R R Fail-Safe modules
-] T 1 ET 2008 Distributed I/O 6ES7 151-1AA10-8xA0
' F-DS 1 e-x | F-DS 1e-
5 ‘éﬂalg g ex |FDStex| | — System
Elalw|w 2 |
- . _L | o & & | .
& - ET 2008 Distributed I/0O available in the Internet
a — system
: Fail-Safe modules
=
20| o]
+
_» ET 200S motor starter 6ES7 151-1AA10-8xA0
Fail-safe motor starter
000|000 Safety-integrated SIGUARD
000
In preparation:
B :l'] = ET 200S FC frequency converter
5 (o) ti /
e T perating manua 6SL3 298-0CA12-0xP0
o yr— > ET 200S FC frequency converter

List manual

@ > ET 200S Distributed I/O System

+
~  ET 200S FC frequency converter

[m] °D°l=|

1cuz4

5 Operating lﬂanua/ 6SL3 298-0CA12-1xP0
QOO = ET 200S FC frequency converter
cCco .
List manual

1) ICU24F for fail-safe frequency converter

Figure 1-5  Components and the manuals required for them (continued)
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Where do you find what information?

The table below will help you get your bearings and find the information you need
quickly. It tells you which manual you need to refer to and which chapter deals with
the topic you are interested in.

Table 1-3  Topics of the manuals in the ET 200S manual package

Manual
T [®)]
Description 5 2 E E
) ° 5 —
o [2] ©
@ gl s 2 §| 22
o o} = o | O | & 8| =
= [ o Q s | = o E| g
5 2e ] 5| o 3| o Zr | & 53
2 S & S| Z2|< S |8y |.5|8%5| 22|82
5 o € o | € S |5e|lcss | 82| S8|o¢
2 Nt = o |8 o | 25| 22 |(Pg | O8] 0 E
= jeiye] ) © = o = o €= O -~ L O| &= =
@ 5] o < |3 s | oo |23 |88 |o0o&|lo2
[a) E E (&) T | o 5|18z 3o |35 | @ o<
0 0 o Noaolo o |loe |82 |ES|ve|ws
3 S 5 Qoo |[@=|0® | E|Ba| 5|9t
o S » bl © 0 | S ST |S9n | 20 | /& oO0|Oo0
[ N 1 —| N 8 N SR S Qo 5 [a)] S [ é ﬁ é
= N~
m oe S| |b |3 |8 |8 |63 |L8|hs
ET 200S 1 1 1 2 2 2 1/2
components
Brief Instructions on 2 2 2
Commissioning
Configuration 3 1 4,5 3 3 1 1
Options
Communication 4 4/5
Configuration 4 7 3 1
Addressing 4 3 5
Installation 4 3 5
Electrical 5 6
configuration and
wiring of the ET
200S
Programming 8 5 6 1
Commissioning and 6 4 7 7 6-8 3
Diagnostics
Functions 8 6-8
General Technical 7 5 8 9
Specifications
Technical 10 | 2-5 2 2,3 2
specifications
Terminal modules 9 6, 2
10-12
Power modules 10 7,10,
12
Direct starters and 8
soft starters
Reversible starters 9
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Table 1-3  Topics of the manuals in the ET 200S manual package

Manual
T = [} (@]
Description 5 S 5 E
) ° 5 —
> o 2] = ©
& el & 2 5| 8¢
Q . 8 B e |Q | 88|5_
O O & c S | = >= = c®

o T £ © 5|2 S | o c | B Jo|s 3
£ |SsS gl L £ S| 8a|les|3c| 85|55
2 22 £l B|S o | 25| cB8 |95 | 08| 8E
i) © © o < | 3 gleg|2a|8sc|0§|o]
a EE O oo s |82 |38 |35 |2 e
) N o NDo | |DE | & | W E5 | 0o | ne
o o ~ Q@ u o o= |9a | S E || 5 |2%5
o o o bl 9o S Sg|l9wn | 20 | 5 oo0|lo 0
[sY o - N 8 [sY Qe SV Q 5 o s Y é sV é
- [ - 2 - © | ®>|NO | [
w T S\ | | |Lf| P |HS | L8|L8

Safety-integrated 10

ET 200S

SIGUARD

Interface Modules 8

Electronic modules 11,
12

Positioning module 3-

6

Expansion 11 2/3

modules

Fail-safe 12 9 2/3

modules

Monitoring, cycle 9 12 9

and

reaction times

Order Numbers A A 11

Dimension Drawings B B 10 A1

Applications C-F C

Glossary Gl Gl Gl 13 10 9 A2

ET 200S fail-safe modules
The ET 200S Distributed I/O System Fail-Safe Modules manual is available on the
Internet (see Technical Support, Contacts and Training product information ).

ET 200S on the PROFINET IO

More information on the operation of the ET 200S as an |/O device can be found in
the PROFINET System Description and in the From PROFIBUS DP to
PROFINET 10 programming manual.

ET 200S Distributed 1/0 System
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Brief Instructions on Commissioning 2

ET 200S

2.1 Commissioning on PROFIBUS DP

Introduction

The following simple example teaches you step by step how to commission the
ET 200S on PROFIBUS DP:

* Installing and wiring the ET 200S
» Configuration with STEP 7 using the device database file
* Integration in the user program
» Switching the ET 200S on
* Evaluating the diagnosis:
- Removal and insertion of modules
- Switching off the load voltage on the power module

- Wire break of the actuator wiring on the digital output module

ET 200S Distributed 1/0 System
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Brief Instructions on Commissioning ET 200S

The following figure illustrates the ET 200S components you require for the

example on PROFIBUS DP:

1 2 3 4 5 6 7 8 9 10

Slot

|

electronic module

High Feature electronic module
TM-P15N23-A1 terminal module and PM-E 24

IM151-1 STANDARD interface module
PROFIBUS bus connector

T T T T T T
[. [PM| DI | DI| DI | DI|PM|DO| DO|DO| DO |
L I e N N
= | ! | [ 0 [ | | 1 %
Mo 00111

4 x TM-E15N24-A1 terminal module and
2D0 24 VDC/0.5 A High Feature

TM-P15N23-A1 terminal module and
PM-E 24 VDC power module

4 x TM-E15N24-A1 terminal module and 2DI 24 VDC

|
Rail

Terminating module

VDC power module

Figure 2-1 Components for the example on PROFIBUS DP

Order numbers for the example on PROFIBUS DP

Quantity Order information Order number

1 X Standard rail 35 mm (e.g. 483 mm length) 6ES5 710-8MA11

1 X IM151-1 STANDARD interface module and terminating module, |6ES7 151-1AA03-0ABO0

1 unit

2 x TM-P15N23-A1 Fast Connect terminal module, 1 unit 6ES7 193-4CC70-0AA0
2 x TM-E15N24-A1 Fast Connect terminal module, 5 units 6ES7 193-4CA70-0AA0
2 x PM-E 24 VDC, 1 unit 6ES7 138-4CA00-0AAQ
1 X 2Dl 24 VDC High Feature, 5 units 6ES7 131-4BB00-0ABO
1% 2D0 24 VDC/0.5 A High Feature, 5 units 6ES7 132-4BB00-0AB0O
1 X Bus connector 6ES7 972-0BA10-0XA0

2-2
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Prerequisites

Installation

1.

You must have set up an S7 station consisting of a power supply module and a
DP master (for example, CPU 315-2 DP). A CPU 315-2 DP was used as the
DP master in this example. However, any other DP master (IEC 61784-1:2002
Ed1 CP 3/1) could be used instead.

STEP 7 (V 5.0 with ServicePack 3 or higher) is fully installed on your
programming device (PG). You must be familiar with STEP 7.

The programming device must be connected to the DP master.

Mount the rail (35 mm x 7.5 mm or 15 mm) with a length of at least 210 mm on
a solid base.

Install the various modules on the rail beginning on the left (hook on, swing in,
move to the left). Adhere to the following sequence:

- IM151-1 STANDARD interface module
- TM-P15N23-A1 terminal module

- 4 x TM-E15N24-A1 terminal modules
- TM-P15N23-A1 terminal module

- 4 x TM-E15N24-A1 terminal modules

- Terminating module

3. Set the PROFIBUS address 3 on the IM 151-1 STANDARD interface module.

OFF ON

PROFIBUS address 3 8

Figure 2-2  Setting PROFIBUS Address 3

ET 200S Distributed 1/0 System
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Wiring and Fitting
1. Wire the ET 200S as shown below:

|

Oop | 00 | 0O | OO | OO | gp | OO | 0O | 0O | OO L 4
IR ERIENIERES

L 1 e s L s e 1 s 4] e ) Hel 1] Bl 112 s
SSIERIERIERIEE SIS IEEIREINSE
o= o3| el Bo] L elbly] (6l 34| 6l 20 (640 04400 Dl 4 L1421 (g

— ®®6a6 6%|6>®®®®®®®®®
L\ 1701 CJ 7§ 7Bl C0 7 0] 7] 8N 7] Uk {1
LAealgégﬁQ@ 9@9]%—7—
] 4EEBJ‘[ME[81 (a4l Clel 4 10 840 Tl4 11 B4

(I

UIRIIRRE A IS

24 VDC_| 24 VDC_| 24 VDC _|
Electronic Sensor supply Load supply
supply potential group 1 potential group 2

Figure 2-3  Wire the example on the PROFIBUS DP
2. Use the PROFIBUS bus connector to connect the DP master with the ET 200S.
The PROFIBUS DP interface is located on the IM 151-1 STANDARD.
3. Insert the power and electronic modules into the terminal modules.
4. Switch on the voltage supply for the DP master.

5. Watch the status LEDs on the DP master.
CPU 315-2 DP:

- 5VDC — lights up
- SF DP — off
- BUSF — flashes

ET 200S Distributed 1/0 System
2-4 EWA-4NEB 780602402-12



Brief Instructions on Commissioning ET 200S

Configuration

1.

I

Start SIMATIC Manager, and create a new project with a DP master
(CPU 315-2 DP, for example). Create OB 1 and OB 82 for the project.

Create the PROFIBUS subnet.

Connect the PROFIBUS subnet with the DP master in HWCONFIG.

Take the ET 200S from the hardware catalog and put it on the PROFIBUS.
Set the PROFIBUS address 3 for the ET 200S.

Drag the various ET 200S modules from the hardware catalog to the
configuration table.

Mark the electronic modules in the configuration table, and click the "Pack
addresses” button.

Table 2-1  Configuration table in HWCONFIG for PROFIBUS DP
Module/DP Order number | o Comment
identifier address | address

1 6ES7 138-4CA00-0AA0 PM-E 24 VDC Power module
2 6ES7 131-4BB00-0AB0 2DI 24 VDC 0 Bits 0.0 and 0.1
3 6ES7 131-4BB00-0AB0 2DI 24 VDC Bits 0.2 and 0.3
4 6ES7 131-4BB00-0AB0 2DI 24 VDC Bits 0.4 and 0.5
5 6ES7 131-4BB00-0AB0 2DI 24 VDC Bits 0.6 and 0.7
6 6ES7 138-4CA00-0AAQ PM-E 24 VDC Power module
7 6ES7 132-4BB00-0AB0 2DO 24 VDC 0 Bits 0.0 and 0.1
8 6ES7 132-4BB00-0AB0 2DO 24 VDC Bits 0.2 and 0.3
9 6ES7 132-4BB00-0AB0 2DO 24 VDC Bits 0.4 and 0.5
10 6ES7 132-4BB00-0AB0 2DO 24 VDC Bits 0.6 and 0.7

. Set the following parameters:

- Inthe DP slave properties dialog box for ET 200S:
Start at Preset <> Actual configuration enabled
Replace modules during operation: enabled

- In the DP slave properties dialog box for the PM-E 24 VDC, module/DP ID 1
(in the configuration table)

Diagnosis: Load voltage not present

- In the slave DP properties dialog box for 2 DO 24 VDC, module/DP ID 7
(in the configuration table)

Diagnosis: wire break A0

. Save the configuration.

ET 200S Distributed 1/0 System
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Integration in the user program
1. Create the OB 1 user program in the LAD/STL/FBD editor.

Example 1: Reading an input and controlling an output:

STL Explanation

AIO0.0 If input bit 0.0 and

AMZ2.0 memory bit 2.0 are set, then
S 0 0.0 set output bit 0.0

Example 2: Transferring an input byte to an output byte:

STL Explanation

L PIB O Load I/0 byte 0 in the accumulator (bits 0.0
to 0.7)

T POB 0O Transfer the contents of the accumulator to

I/0 output byte 0 (bits 0.0 to 0.7)

2. Save the project in SIMATIC Manager.

3. Load the configuration in the DP master.

Switching on
1. Switch on all the power supplies of the ET 200S.
2. Watch the status LEDs on the DP master and ET 200S.
- CPU 315-2 DP:
DC 5V: lit
SF DP: off
BUSF: off
- ET 200S:
SF: Off
BF: Off
ON: lit

ET 200S Distributed 1/0 System
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Diagnostics

1. Inthe event of a fault, OB 82 is started. Evaluate the start information in
OB 82.

Tip: In OB 82 call SFC 13 and evaluate the diagnostic frame.
See Section|6.1.6.1

Removing and inserting the 2 DI 24 VDC High Feature digital electronic module

1. Remove the 2 DI 24 VDC High Feature electronic module from the terminal
module during operation.

2. Watch the status LEDs on the IM 151-1 STANDARD:
- SF: lit = diagnostic message exists.
- BF: Off
- ON:lit
Result: The ET 200S continues to operate problem-free.
3. Evaluate the diagnostic message.
Result:
- Station status 1 (byte 0): Bit 3 is set = External diagnostics
- ID-related diagnostics: Byte 7.1 is set = slot 2
- Module status: Byte 19.2 / 19.3: 115 = no module
4. Insert the removed electronic module in the terminal module again.
Result:
- Status LEDs on the IM151-1 STANDARD:
SF: Off
BF: Off
ON: lit

- The diagnostic message is deleted.

ET 200S Distributed 1/0 System
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Switching off the load voltage on the power module
1. Switch off the load voltage on the PM-E 24 VDC (slot 1).
2. Watch the status LEDs.
IM 151 STANDARD:
- SF: it
Power module:
- PWR: off = No load voltage at power module
- SF: lit = diagnostic message exists.
I/O modules in the potential group:
- LEDs: lit
3. Evaluate the diagnosis.
Result:
- Station status 1 (byte 0): Bit 3 is set = External diagnostics
- ID-related diagnostics: Byte 7.0 is set = slot 1
- Channel-specific diagnosis:
Byte 35.0 to 35.5: 000000g = slot 1
Byte 37.0 to 37.4: 100015 = encoder or load voltage missing

4. Switch on the load voltage on the power module again, and evaluate the
diagnosis again.

Result:
- Status LEDs on the IM151-1 STANDARD:
SF: Off
- Status LEDs on the power module:
PWR: on
SF: Off
- Status LEDs on the I/O module:
LEDs: Off

- The diagnostic message is deleted.

ET 200S Distributed 1/0 System
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Wire break in the actuator wiring

1.

Remove the cable from terminal 1 on the 2 DO 24 VDC/0.5 A; High Feature
electronic module (slot 7)

Watch the status LEDs.

IM151-1 STANDARD:

- SF: it

2D0 24 VDC/0.5 A High Feature electronic module:
- SF: lit = diagnostic message exists

- 1:1: Off = The output is not activated

. Evaluate the diagnostic message.

Result:
- Station status 1 (byte 0): Bit 3 is set = External diagnostics
- ID-related diagnostics: Byte 7.6 is set = slot 7
- Channel-specific diagnosis:
Byte 35.0 to 35.5: 000110 = slot 7
Byte 36.0 to 35.5: 000000g = channel 0
Byte 37.0 to 37.4: 001105 = Wire break

Attach the cable to the actuator again in terminal 1, and evaluate the diagnosis
again:

- Status LEDs on the IM151-1 STANDARD:
SF: Off

- Status LEDs on the 2DO 24 VDC/0.5 A High Feature electronic module:
SF: Off
1: 1: Off/on

- The diagnostic message is deleted.

ET 200S Distributed 1/0 System
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2.2 Commissioning on the PROFINET IO

Introduction

The following simple example teaches you step by step how to commission the
ET 200S on PROFINET 10:

* Installing and wiring the ET 200S
» Configuration with STEP 7 using the device database file
* Integration in the user program
» Switching the ET 200S on
* Evaluation of interrupts and diagnoses:
- Removal and insertion of modules

- Switching off the load voltage on the power module

Wire break of the actuator wiring on the digital output module

ET 200S Distributed 1/0 System
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The following figure illustrates the ET 200S components you require for the
example on PROFINET 10:

Rail

Terminating module

B —
i1 2 3 4 5 6 7 8 9 10 Slot
T T T N s T T T T T
[. PM| DI | DI | DI | DI |PM| DO DO|DO|DO||:|
WSS
= | I ! 1 " % |
Mo 00111

4 x TM-E15N24-A1 terminal module and
2D0 24 VDC/0.5 A High Feature
electronic module

TM-P15N23-A1 terminal module and
PM-E 24 VDC power module

4 x TM-E15N24-A1 terminal module and 2Dl 24 VDC
High Feature electronic module

TM-P15N23-A1 terminal module and PM-E 24 VDC power module

IM151-3 PN interface module
Industrial Ethernet FC installation cable with PROFINET connector

Figure 2-4  Components for the example on PROFINET 10

Order numbers for the example on PROFINET 10

Quantity Order information Order number
1 X Standard rail 35 mm (e. g. 483 mm length) 6ES5 710-8MA11
1 x IM151-3 PN interface module and terminating module, 1 unit 6ES7 151-3AA00-0ABO
1 x MMC (e. g. 64k) 6ES7 953-8LF11-0AA0
2 x TM-P15N23-A1 Fast Connect terminal module, 1 unit 6ES7 193-4CC70-0AA0
2 X TM-E15N24-A1 Fast Connect terminal module, 5 units 6ES7 193-4CA70-0AA0Q
2 x PM-E 24 VDC, 1 unit 6ES7 138-4CA00-0AAQ
1 X 2DI 24 VDC High Feature, 5 units 6ES7 131-4BB00-0ABO
1% 2D0 24 VDC/0.5 A High Feature, 5 units 6ES7 132-4BB00-0AB0O

PROFINET connector (conforming to the specifications in the

PROFINET Installation Guide)

Suitable installation cables:

* FC Standard Cable 6XV1 840-2AH10

® FC Trailing Cable 6XV1 840-3AH10

¢ FC Marine Cable 6XV1 840-4AH10

ET 200S Distributed 1/0 System
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Prerequisites

* You must have set up an S7 station consisting of a power supply module and
an 1/O controller (for example, CPU 317-2 PN/DP). A CPU 317-2 PN/DP was
used as the I/O controller in this example.

» STEP 7 (V 5.3 with ServicePack 1 or higher) is fully installed on your
programming device (PG). You must be familiar with STEP 7.

* The programming device is connected to the PROFINET 10.

Installation

1. Mount the rail (35 mm x 7.5 mm or 15 mm) with a length of at least 210 mm on
a solid base.

2. Install the various modules on the rail beginning on the left (hook on, swing in,
move to the left). Adhere to the following sequence:

- IM151-3 PN interface module

- TM-P15N23-A1 terminal module

- 4 x TM-E15N24-A1 terminal modules
- TM-P15N23-A1 terminal module

- 4 x TM-E15N24-A1 terminal modules

- Terminating module

Wiring and Fitting
1. Wire the ET 200S as shown below:

|

oo | 0D | oo | OO0 | OO0 | gg | OO | oo | 0O | OO

AUX1| QO | 0 | OO0 | OO |AUX1| OO | OO0 | OO | ©O

s M b s e 1E 5|4 LB 5 -1k ]s 1] [ 36 11 (N5 1] [ 6] 111 [ 3
SO O |90 ||]O SERORE SIN I SN 1 SIS [ SIS
eE | [ 1s|p0y] 4l 21| CiepLa] il pu| 6| 2l ] 16| ] L1620 1 [ AL 1o 1L 14

== SN 6%6 G%F DO [Pollog] ol po
B L1 7)BC]) Cf) 7 8001 C 7 BCY| C) 730D 7| sl (179 1k 3\
a@@/\@%l@@ SIESNIS SIS SIE =
LI O gkl EBJ‘[ME RIEL N W EE DR R | g -

0000 | B

0 It % 99@99

HH Hr

24 VDC 24VDC 24 \VDC
Electronic Sensor supply Load supply
supply potential group 1 potential group 2

Figure 2-5  Wire the example on the PROFINET IO

ET 200S Distributed 1/0 System
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2. Connect the ET 200S (IO device) to the 1/O controller with the PROFINET
connector via a switch. The PROFINET interface is located on the
IM 151-3 PN.

3. Insert the power and electronic modules into the terminal modules.
4. Switch on the voltage supply for the 1/O controller.

5. Watch the status LEDs on the I/O controller.
CPU 317-2 PN/DP:

- 5VDC — lights up
- SF — Off
- BF2 — flashes

ET 200S Distributed 1/0 System
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Configuration

1. Start SIMATIC Manager, and create a new project with an I/O controller
(CPU 317-2 PN/DP, for example). Create OB 1, OB 82 and OB 83 for the

project.

Ethernet(1):PROFINET 10 system (100).

configuration table.

Table 2-2  Configuration table in HW CONFIG for PROFINET 10

In HW CONFIG open the window Properties - Ethernet interface and create
a subnet, for example, Ethernet(1).

. From the hardware catalog add the IM151-3 PN from the ET 200S catalog on

Drag the various ET 200S modules from the hardware catalog to the

Module Order number | o Comment
address | address

0 6ES7 151-3AA00-0AB0 IM151-3 PN

1 6ES7 138-4CA00-0AA0 PM-E 24 VDC Power module
2 6ES7 131-4BB00-0AB0 2DI 24 VDC 0 Bits 0.0 and 0.1
3 6ES7 131-4BB00-0AB0 2DI 24 VDC 1 Bits 1.0 and 1.1
4 6ES7 131-4BB00-0AB0 2DI 24 VDC 2 Bits 2.0 and 2.1
5 6ES7 131-4BB00-0AB0 2DI 24 VDC 3 Bits 3.0 and 3.1
6 6ES7 138-4CA00-0AAQ PM-E 24 VDC Power module
7 6ES7 132-4BB00-0AB0 2DO 24 VDC 0 Bits 0.0 and 0.1
8 6ES7 132-4BB00-0AB0 2DO 24 VDC 1 Bits 1.0 and 1.1
9 6ES7 132-4BB00-0AB0 2DO 24 VDC 2 Bits 2.0 and 2.1
10 6ES7 132-4BB00-0AB0 2DO 24 VDC 3 Bits 3.0 and 3.1

2-14

5. Set the following parameters:

- In the properties 10 device dialog box for the PM-E 24 VDC,
module 1 (in the configuration table)

Diagnosis: Load voltage not present

- Inthe I/O device properties dialog box for 2 DO 24 VDC,
Module 7 (in the configuration table)

Diagnosis: wire break A0

. Compile and save the configuration.

ET 200S Distributed 1/0 System
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Assigning device names for the 1/O device
1. Install the MMC in the IM151-3 PN.
2. Switch on the voltage supply for the IM151-3 PN.

3. In HW CONFIG open the Properties - IM151-3 PN window and enter the
device name for the 1/O device.

4. An online PROFINET connection from the programming device to the I/O
device via a switch is required to send the name to the IM151-3 PN.

The device name is transferred to the IM151-3 PN via Destination system >
Ethernet > Assign device name. You must press the Assign name button in
the Assign device name window. The device name is saved to the MMC in the
IM151-3 PN interface module.

After assignment of the name the device name that you have assigned appears
in the window.

ET 200S Distributed 1/0 System
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Integration in the user program
1. Create the OB 1 user program in the LAD/STL/FBD editor.

Example 1: Reading an input and controlling an output:

STL Explanation

AIO0.0 If input bit 0.0 and

AMZ2.0 memory bit 2.0 are set, then
S 0 0.0 set output bit 0.0

Example 2: Transferring an input byte to an output byte:

STL Explanation

L PIB O Load I/0 byte 0 in the accumulator (bits 0.0
to 0.7)

T POB 0O Transfer the contents of the accumulator to

I/0 output byte 0 (bits 0.0 to 0.7)

2. Save the project in SIMATIC Manager.

3. Load the configuration in the 1/O controller.

Switching on
1. Switch on all the power supplies of the ET 200S.
2. Observe the status LEDs on the I/O controller, ET 200S and switch.
- CPU 317-2 PN/DP:
DC 5V: lit
SF: off
BF2: off
LINK: lit
- ET 200S:
SF: Off
BF: Off
ON: lit
LINK: lit
- Switch:
LINK: lit
100MB: lit

ET 200S Distributed 1/0 System
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Interrupts, for example, removing and inserting the 2 DI 24 VDC High Feature
digital electronic module

1.

Remove the 2 DI 24 VDC High Feature electronic module (e.g. from slot 2)

from the terminal module during operation.
2. Watch the status LEDs on the IM 151-3 PN:

ON: lit

SF: lit = diagnostic message exists.
BF: Off

Result: The ET 200S continues to operate problem-free.

3. OB 83 is started in the event of a remove interrupt. In OB 83 start SFB 52.
Evaluate the diagnostic data set E002y.

Byte

Contents

Meaning

Header information

Oand 1 8104y Data record with discrepancies between the expected and
actual configuration
2and 3 0014y 20 bytes follow
4and5 0100y Version 1.0
6and7 0001y 0001y if the preset deviates from the actual configuration
10 device header information

8and 9 0000y Fixed

10 and 11 0000y Fixed

12and 13 0001y Number of slots in which there is a discrepancy between the

expected and actual configuration

Configuration data of slots

14 and 15 0002y Slot number of the slot with a discrepancy between
expected and actual configuration
1610 19 | XXXXXXXXy | Identification of the inserted module
20 and 21 0000y No module inserted
22 and 23 0000y Number of submodule slots with preset/actual deviation

Because the content is 0000y, there are no additional
submodule data.

ET 200S Distributed 1/0 System
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4. Insert the removed electronic module in the terminal module again.
Result:
- Status LEDs on the IM151-3 PN:
SF: Off
BF: Off
ON: lit

- After insertion of the module the diagnostic data set EO02y no longer shows
a preset/actual deviation for any slot.

ET 200S Distributed 1/0 System
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Diagnostics

In the event of a fault, OB 82 is started. In OB 82 start SFB 52. Evaluate the
diagnostic data set COOA.

Switching off the load voltage on the power module
1. Switch off the load voltage on the PM-E 24VDC (slot 1).
2. Monitor the status LEDs
IM151-3 PN:
- SF: it
Power module:
- PWR: off = No load voltage at power module

- SF: lit = diagnostic message exists.

I/O modules in the potential group:

- LEDs:

lit

3. Evaluate diagnostic data set COOAy.

Byte

Contents

Meaning

Header information

Oand 1 0010y Data record with channel diagnostics
2and 3 0012y 18 bytes follow
4and5 0100y Version 1.0
Channel diagnostic data
6and 7 0001y Slot 1
8and 9 0001y Submodule slot 1
10 and 11 8000y Error on submodule
12 08y Entering state
13 00y Reserved
14 and 15 8000y Submodule diagnostic information exists

Channel diagnostic data rec

ord 0 with detailed information on the problem

16 and 17 0000y Channel 0
18 28y Error entering state at an input
19 01y Data format: 1 bits

20 and 21 0011y Encoder or load voltage missing

ET 200S Distributed 1/0 System
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4. Switch on the load voltage on the power module again, and evaluate the
diagnosis again.

Result:

Status LED IM151-3 PN:

- SF: Off

Status LEDs on the power module:
- PWR:on

- SF: Off

Status LEDs on the /O modules:

- LEDs: Off

- The diagnosis is deleted.

ET 200S Distributed 1/0 System
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Wire break in the actuator wiring

1. Remove the cable from terminal 1 on the 2DO 24 VDC/0.5A HF electronic
module (slot 7)

2. Monitor the status LEDs
IM151-3 PN:
- SF:lit
2D0 24 VDC/0.5A HF electronic module:
- SF: lit = diagnostic message exists
- 1: Off = The output is not activated

3. Evaluate diagnostic data set COOAy.

Byte Contents Meaning

Header information

Oand 1 0010y Data record with channel diagnostics
2and 3 0012y 18 bytes follow
4and5 0100y Version 1.0
Channel diagnostic data
6and7 0007 Slot 7
8and 9 0001y Submodule slot 1
10 and 11 8000y Error on submodule
12 08y entering state
13 00y Reserved
14 and 15 8000y Submodule diagnostic information exists

Channel diagnostic data record 0 with detailed information on the problem

16 and 17 0000y Channel 0
18 484 Error entering state at an output
19 01y Data format: 1 bits

20 and 21 00064 Wire break

4. Attach the cable to the actuator again in terminal 1 and evaluate the diagnosis
again:

Status LED IM151-3 PN:

- SF: Off

Status LEDs on the 2DO 24 VDC/0.5A High Feature electronic module:
- SF: Off

- 1: off/on

- The diagnosis is deleted.

ET 200S Distributed 1/0 System
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Configuration Options

3.1 Finely-graduated modular system
Fine modular in the ET 200S means: The structure of the ET 200S can be adapted
exactly to your application.
The figure below shows you a number of examples of ET 200S distributed 1/0
system configurations:
Table 3-1  Examples of ET 200S setups
Example Structure
ET 200S with
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Examples of ET 200S setups

Table 3-1

Structure

Slot
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3.2 Power supply of the ET 200S

The following power supplies are available for the ET 200S

* DC 24V on the interface module (see table 3-2).

Table 3-2 Power supply of the ET 200S

Power supply

Configuration (example)

24 \VVDC
on the interface module

Interface module
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3.3
modules

Placement and connection to common potential

Placement and connection to common potential of power

You can choose where to position the power modules in the ET 200S. Each TM-P
terminal module (for a power module) that you install in the ET 200S opens a new
potential group. All the sensors and load supplies of the downstream electronic
modules/motor starters are fed from this TM-P terminal module (for a power

module). If you place an additional TM-P terminal module after an electronic

module/motor starter, you interrupt the voltage buses (P1/P2) and simultaneously
open a new potential group. This permits connection to common potential of

sensor and load supplies.

AUX(iliary) bus (AUX 1)

A TM-P terminal module (for a power module) allows you to connect additional
potential (up to the maximum rated load voltage of the module), which you can
apply by means of the AUX(iliary) bus. You can set the AUX(iliary) bus individually

as:

* A protective ground bar

* Additionally required voltage

Placement and connection to common potential of power modules

Potential group 1

Potential group 2

Potential group 3

Protective conductor ——

T T T el T T T
=] =] c
3 1300 - S
2 gl IEI |§|°|§|§|§|°|§|§|"a’>|
g |G IFIGIZIGIEIGIGIGIEIG T g
0500 1L gL 1&g I
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= 1 . || olg—t—I—e

P1/ P2 power buses — > 4 ll 5' 4

[ [ [ o g— T 1" T T gl

AUX1 bus el L, /ST SO R R R . IO I EY OIS I

Supply voltage 1 Supply voltage 2 | Supply voltage 3
Additionally
required voltage

Figure 3-1
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/N

Warning

If you connect the AUX1 bus to common potential independently of the P1/P2
buses (different voltages), there is no safe electrical isolation between the AUX1
bus and the P1/P2 buses.

Connecting different potentials to the AUX1 bus

Note

If you apply different potentials to the AUX1 bus in an ET 200S station, you must
isolate the potential groups by means of a power module with the terminal module
TM-P15S23-A0.

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12
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34 Configuration options of the interface modules

The interface module to suit your application:

Table 3-3 Interface modules and the applications for which they are suited

Applications Interface module
® Connecting the PROFIBUS DP by means of the Transmission rates: IM151-1 BASIC
RS 485 interface 9.6; 19.2; 45.45; 93.75;
* Operation as a DPVO slave. 187.5; 500 kbps,

* Direct Data Exchange 1:53;6; 12 Mbps

* Bus length of the ET 200S: irrelevant
® Number of modules: max. 12

® Connecting the PROFIBUS DP by means of the Transmission rates: IM151-1 STANDARD
RS 485 interface 9.6; 19.2; 45.45; 93.75;
* Operation as a DPVO slave. 187.5; 500 kbps,

* Direct Data Exchange 1:53;6; 12 Mbps

* Bus length of the ET 200S: max. 2 m
(configurable)

®*  Number of modules: max. 63

¢ Option handling and status byte for
power modules

from 6ES7 151-1AA04-0ABO additionally:
¢ Operation as a DPV1 slave.

- Acyclic data exchange (read/write data record):
Diagnostics Interrupts

Process Alarms

Removal/Insertion Interrupt
* Firmware update via PROFIBUS DP
* |dentification data

¢ Connecting the PROFIBUS DP by means of Transmission rates: IM 151-1 FO
fiber-optic cable 9.6; 19.2; 45.45; 93.75; | STANDARD
* Qperation as a DPVO slave. 187.5; 500 kbps, 1.5 ;
12 Mbps

¢ Direct Data Exchange

® Bus length of the ET 200S: max. 2 m
(configurable)

®*  Number of modules: max. 63

¢ Option handling and status byte for
power modules

from 6ES7 151-1AB03-0ABO0 additionally:
® Operation as a DPV1 slave.

- Acyclic data exchange (read/write data record):
Diagnostics Interrupts

- Process Alarms

Removal/Insertion Interrupt
* Firmware update via PROFIBUS DP
* |dentification data

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12 3-7
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Table 3-3

Interface modules and the applications for which they are suited

Applications

Interface module

Connecting the PROFIBUS DP by means of the
RS 485 interface

Use of fail-safe modules
Clocking as of 1.5 Mbps
Direct Data Exchange

The firmware can be updated via PROFIBUS DP
using HWCONFIG.

Operation as a DPVO slave.

- Acyclic data exchange (read/write data record):
class 2 services

Operation as a DPV1 slave.
- Acyclic data exchange (read/write data record):
Diagnostics Interrupts

- Process Alarms

- Removal/Insertion Interrupt

Bus length of the ET 200S: max. 1 m (164 ft)
Number of modules: max. 63

Transmission rates:
9.6; 19.2; 45.45; 93.75;
187.5; 500 kbps,

1.5; 3; 6; 12 Mbps

IM151-1 HIGH
FEATURE

Connecting the PROFINET
Operation as 1/O device
- Start data records

- Output data with provider status of the
I/O controller

- Input data with provider status of the
I/O device

- Diagnostics Interrupts

- Process Alarms

- Removal/Insertion Interrupt

Bus length of the ET 200S: max. 2 m (164 ft)
Number of modules: max. 63

Status byte for power modules

Transmission rate:
100 Mbps
Autosensing

IM151-3 PN

3-8
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Rules for setting up a fiber-optic cable network with the IM 151-1 FO STANDARD

For a fiber-optic cable network with nodes that have integrated fiber-optic cable
interfaces, note the following:

* The fiber-optic cable network can be set up only as a line segment.

* If you remove the fiber-optic cable from an integrated fiber-optic cable interface,
or the supply voltage to the IM151-1 FO STANDARD fails, all the downstream
nodes are no longer accessible.

Example configuration of a fiber-optic cable network with the IM151-1 FO
STANDARD

Figure 3-2 provides an example of setting up a fiber-optic network with the
ET 200S and the IM151-1 FO STANDARD as the interface module.

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

I

© | G
OMN©,

ot
ot

Distributed I/O
ET 200S with IM151-1 FO
STANDARD

il i

Fiber optic duplex line

Figure 3-2  Fiber-optic cable network with the IM151-1 FO STANDARD

Rules for the structure of a PROFINET network

For information on the structure and commissioning of PROFINET see the
PROFINET System Documentation.

ET 200S Distributed 1/0 System
EWA-4NEB 78060240212 3-9
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3.5 Configuration options between the terminal modules and

electronic modules

The electronic modules to suit your application:

Table 3-4  Electronic modules and the applications for which they are suitable

Applications Electronic module
Evaluating switches, 24 VDC 2Dl 24 VDC Standard
F(JI;%XF'{gg Ss"é'rtgéfz and 2DI 24 VDC High Feature
encoders’ ’ 4Dl 24 VDC Standard
4Dl 24 VDC High Feature
4Dl 24 VDC/SRC Standard
24-48 VUC 4Dl 24-48 VUC High Feature

Evaluating NAMUR
sensors

Evaluating connected,
unconnected mechanical
sensors

4 input channels

4Dl NAMUR

Evaluating switches,
proximity switches
(BEROs), sensors, and
encoders

120 VAC

2Dl 120 VAC Standard

230 VAC

2DI 230 VAC Standard

Switching solenoid valves,
DC and AC contactors,
indicator lights, actuators

VDCupto 0.5 A

2D0 24 VDC/0.5 A Standard
2D0O 24 VDC/0.5 A High Feature

4DO0O 24 VDC/0.5 A Standard
VDCupto2 A 2DO 24 VDC/2 A Standard

2D0 24 VDC/2 A High Feature

4DO0O 24 VDC/2 A Standard
VACupto1A 2D0 24-230 VAC/1 A
Up to 120 VDC/up to 230 2RO NO 24-120 VDC/5 A 24-230
VACupto5A VAC/5 A
Up to 48 VDC/up to 230 2RO NO/NC 24-48 VDC/5 A 24-230
VACupto5A VAC/5 A

Measuring voltages

+10V/ £ 5V/1to 5V

2Al U Standard

Measuring voltages with
high resolution

+10V/ £ 5V/1to 5V

2Al U High Feature

Time-critical measuring of
voltages

+10V/ + 5V/ + 2.5V/

2AIl U High Speed

Measuring of currents with | 4 to 20 mA 2AI1 2WIRE ST
two-wire measuring 4Al 1 2WIRE ST
transducers

Time-critical measuring of 4 to 20mA 2Al |1 2WIRE High Speed
currents with two-wire 0to 20 mA

measuring transducers

3-10
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Table 3-4  Electronic modules and the applications for which they are suitable

Applications

Electronic module

® Measuring of currents with
four-wire measuring
transducers

+20mA/ 4 to 20 mA

2Al | 4WIRE Standard

® Measuring of currents with
two-wire, four-wire
measuring transducers and
high resolution

+20mA/ 4 to 20 mA

2Al | 2/4WIRE High Feature

® Time-critical measuring of
currents with four-wire
measuring transducers

4 to 20mA
0 to 20mA
"20mA

2Al | 4WIRE High Speed

® Measuring temperatures
with resistance
thermometers and resistors

® Measuring reference
junction temperatures in
thermocouple applications

Pt100/ Ni100
150 ©/300 Q/600 Q

2Al RTD Standard

® Measuring temperatures
with resistance
thermometers and resistors

® Measuring reference
junction temperatures in
thermocouple applications

* High degree of accuracy

* Temperature coefficient can
be parameterized

Pt100/ Ni100/ Pt 200/

Ni 120/ Pt 500/ Ni 500/

Pt 1000/ Ni 1000

150 €2/ 300 €/ 600 Q/ PTC

2AlI RTD High Feature

® Measuring temperatures
with thermocouples and
voltages

Type E/N/J/K/L/S/R/B/T
”80 mV

2Al TC Standard

® Measuring temperatures
with thermocouples and
voltages

* Internal reference junction
in connection with
TM-E15S24-AT

Type E/N/J/K/L/S/R/B/T/C
" 80 mV

2AI TC High Feature

® Output of voltages

+10V/1to 5V

2A0 U Standard

* Output of voltages with high

+10V/1to 5V

2A0 U High Feature

time by means of
incremental encoders

resolution

® Output of currents +20mA/ 4 to 20V 2A0 | Standard

® OQutput of currents with high | £20mA/ 4 to 20V 2A0 | High Feature
resolution

® Photoelectric Reflex sensor and diffuse 4 1Q-SENSE
proximity switch sensor with the IQ-SENSE

® Counting of pulses, 24V signals up to 100 kHz | 1COUNT 24V/100kHz
measurement of frequency,
operating speed, or period

5V signals up to 500 kHz 1Count 5V/500kHz

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12
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Table 3-4  Electronic modules and the applications for which they are suitable

Applications Electronic module

* Detection and evaluation of | Absolute position encoder: 1SSl
path positions by means of | 13 bits/21 bits/25 bits
absolute position encoders
(SSI)

¢ Simple positioning tasks

® Driving power circuits of 5V pulses up to 204 kHz EM 1STEP 5V/204kHz
stepper motors

* Positioning stepper motors

¢ OQutput of pulses in 4 Min. pulse duration of 2PULSE
different operating modes 200 us

¢ Controlled positioning, Drive controlled by means 1POS INC/Digital
incremental encoder of digital outputs: travel
5V differential signals minus, travel plus, rapid

traverse/creep speed

Drive controlled by means 1POS INC/Analog
of analog output

+10V
¢ Controlled positioning, SSI | Drive controlled by means 1POS INC/Digital
sensor of digital outputs: travel

minus, travel plus, rapid
traverse/creep speed

Drive controlled by means 1POS INC/Analog
of analog output

+10V
* RS232C/RS422/RS485 ASCII and 3964 (R) protocol | 1SI 3964/ASCII
serial data transmission Protocol mode and USS 1SI Modbus/USS
®* Reservation of a slot for Width 15 mm RESERVE
any electronic module Width 30 mm

ET 200S Distributed 1/0 System
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The electronic modules you can use on the various terminal modules:

You can combine the terminal modules in the ET 200S configuration.

Table 3-5  Assignment of TM-P terminal modules and power modules

Power modules TM-P terminal modules for power modules
Screw-type term.—> 15S23-A1 15523-A0 15S522-01 30S44-A0 F30S47-F1
Order number ...4CC20-0AA0 | ...4CD20-0AA0 | ...4CEO00-0AAO0 | ...4CK20-0AA0 3RK1
6ES7193... - 903-3AA00
Spring terminal: — 15C23-A1 15C23-A0 15C22-01 30C44-A0
Order number . ™4 CC30-0AA0 | ..4CD30-0AA0 | ..4CE10-0AAQ | ..4CK30-0AA0
6ES7193...
Fast Connect — 15N23-A1 15N23-A0 15N22-01
Order number o o
6ES7193... —> | ...4CC70-0AA0 | ...4CD70-0AA0 | ...4CE60-0AA0
PM-E 24 VDC Q Q Q
PM-E 24-48 VDC Q Q Q
PM-E 24-48VDC/ Q Q Q
24-230VAC
PM-E F pm 24VDC Q
PROFIsafe*
PM-E F pp 24VDC Q
PROFIsafe*
PM-D F 24VDC Q
PROFIsafe*

* See ET 200S Fail-Safe Modules manual

ET 200S Distributed 1/0 System
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Table 3-6  Assignment of TM-E terminal modules and electronic modules

Electronic modules

TM-E terminal modules for electronic modules

Screw-type term.—>

Order number
6ES7193...

—

15526-A1

15524-A1

15524-01

15523-01

15524-AT

30S44-01 | 30S46-A1

...4CA40-
0AA0

...4CA20-
0AA0

...4CB20-
0AA0

...4CB00-
0AA0

...4CL20-
0AA0

...4CG20-
0AA0

...4CF40-
0AA0

Spring terminal: —»

Order number
6ES7193...

15C26-A1

15C24-A1

15C24-01

15C23-01

15C24-AT

30C44-01 | 30C46-A1

...4CA50-
0AA0

...4CA30-
0AA0

...4CB30-
0AA0

...4CB10-
0AA0

...4CL30-
0AA0

...4CG30-
0AA0

...4CF50-
0AA0

Fast Connect —»

Order number
6ES7193...

15N26-A1

15N24-A1

15N24-01

15N23-01

...4CA80-
0AA0

...4CA70-
0AA0

...4CB70-
0AA0

...4CB60-
0AA0

2Dl 24 VDC Standard

2Dl 24 VDC High
Feature

4Dl 24 VDC Standard
4Dl 24 VDC High
Feature

4Dl 24 VDC/SRC
Standard

Q

Q

Q

Q

4Dl 24-48 VUC High
Feature

4Dl NAMUR

2DI 120 VAC Standard

2DI 230 VAC Standard

2D0 24 VDC/0.5 A
Standard

2D0 24 VDC/0.5 A
High Feature

4D0 24 VDC/0.5 A
Standard

00|00 O

00|00 O

00|00 O

00|00 O

2D0 24 VDC/2 A
Standard

2D0 24 VDC/2 A High
Feature

4D0O 24 VDC/2 A
Standard

2DO 24-230 VAC/2 A

2RO NO 24-120
VDC/5 A 24-230
VAC/5 A

2RO NO/NC 24-48
VDC/5 A 24-230
VAC/5 A

2Al U Standard
2Al U High Feature
2AIl U High Speed

2Al | 2WIRE Standard

2Al | 2WIRE High
Speed

3-14
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Table 3-6  Assignment of TM-E terminal modules and electronic modules, continued

Electronic modules

TM-E terminal modules for electronic modules

Screw-type term.—> | 15826-A1 | 15S24-A1 | 15S24-01 | 15S23-01 | 15S24-AT | 30S44-01 | 30S46-A1
Order number ..4CA40- | ..4CA20- | ..4CB20- | ..4CB00- | ..4CL20- | ..4CG20- | ...4CF40-
6ES7193... - 0AAO0 0AAO0 0AAO0 0AAO 0AAO0 0AAO0 0AAO0
Spring terminal:  —» | 15C26-A1 | 15C24-A1 | 15C24-01 | 15C23-01 | 15C24-AT | 30C44-01 | 30C46-A1
Order number ___ | ..4CA50- | ..4CA30- | ..4CB30- | ..4CB10- | ..4CL30- | ..4CG30- | ..4CF50-
6ES7193... 0AAO0 0AAO0 0AAO0 0AAO0 0AAO0 0AAO0 0AAO
FastConnect —» | 15N26-A1 | 15N24-A1 | 15N24-01 | 15N23-01
Order number ..4CA80- | ..4CA70- | ..4CB70- | ..4CB60- - o -
6ES7193... 0AAO 0AAO0 0AAO0 0AAO0
4Al | 2WIRE ST Q Q
2Al | 2/4WIRE High Q Q
Feature
2Al | 4WIRE Standard Q Q
2Al | 4WIRE High
Speed
2Al RTD Standard Q Q
2AI RTD High Feature Q Q Q Q
2AI TC Standard Q Q Q Q
2AI TC High Feature Q
2A0 U Standard Q Q
2A0 U High Feature
2A0 | Standard Q Q Q Q
2A0 | High Feature
4 1Q-SENSE Q Q
1Count 24V/100kHz ) Q
1Count 5V/500kHz Q
188l Q Q
EM 1STEP 5V/204kHz Q Q
2PULSE Q Q
1POS INC/Digital Q
1POS INC/Digital Q
1POS INC/Analog Q
1POS INC/Analog Q
181 3964/ASCII Q Q
1SI1 Modbus/USS ©) ©)
4/8 F-DI 24 VDC Q Q
PROFIsafe*
4 F-DO 24 VDC/2A Q Q
PROFIsafe*
RESERVE Q Q Q Q Q
(width 15 mm)

ET 200S Distributed 1/0 System

EWA-4NEB 780602402-12
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Table 3-6  Assignment of TM-E terminal modules and electronic modules, continued

Electronic modules TM-E terminal modules for electronic modules

Screw-type term.—> | 16526-A1 | 15S24-A1 | 15S24-01 15523-01 | 15S24-AT | 30S44-01 | 30S46-A1

Order number ...4CA40- | ...4CA20- | ..4CB20- | ...4CB00- | ..4CL20- | ...4CG20- | ...4CF40-
6ES7193... - 0AA0 0AA0 0AA0 0AA0 0AA0 0AA0 0AA0

Spring terminal:  —» | 15C26-A1 | 15C24-A1 | 15C24-01 | 15C23-01 | 15C24-AT | 30C44-01 | 30C46-A1

Order number ...4CA50- | ...4CA30- | ...4CB30- | ...4CB10- | ...4CL30- ...4CG30- | ...4CF50-
6ES7193... 0AA0 0AA0 0AA0 0AAO0 0AAQ0 0AAQ0 0AAQ0

Fast Connect —» | 15N26-A1 | 15N24-A1 | 15N24-01 | 15N23-01

Order number ...4CA80- | ...4CA70- | ...4CB70- | ...4CB60-
6ES7193... 0AA0 0AA0 0AA0 0AA0

RESERVE Q Q
(width 30 mm)

* See ET 200S Fail-Safe Modules manual

ET 200S Distributed 1/0 System
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The power modules you can use with the various electronic modules:

Power modules

Electronic modules

PM-E 24 VDC

Can be used with all electronic modules except the 2DI 120 VAC Standard, 2DI
230 VAC Standard, and 2DO 120/230 VAC.

PM-E 24-48 VDC

Can be used with all electronic modules except the 2DI 120 VAC Standard, 2DI
230 VAC Standard, and 2DO 120/230 VAC.

PM-E 24-48 VDC/
24-230 VAC

Can be used with all electronic modules.

PM-E F pm 24 VDC
PROFlsafe

PM-E F pp 24 VDC
PROFlsafe

PM-D F 24 VDC
PROFlsafe

For the fail-safe modules.
See ET 2008 Distributed I/O System Fail-Safe Modules manual

ET 200S Distributed 1/0 System

EWA-4NEB 780602402-12
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How to find the right terminal module for a power module for your

application:
Y
Screw-type terminal:
Do you » TM-P15S22-01
need access at this (2x2 terminals)
terminal module to the AUX1
bus by means of terminals (for No Spring terminal:
example, for protective conductors or = TM-P15C22-01
additional supply of potential up to (2x2 terminals)
the maximum load voltage of the
module) | Fast Connect:
2 ~| TM-P15N22-01
’ (2x2 terminals)
Screw-type terminal:
Do you >  TM-P1 58_23-A1
want to interrupt the (2x3 terminals)
AUX1 bus with this terminal No Spring terminal:
module and thus open a new potential > TM-P15C23-A1
group (2x3 terminals)
?
' »| Fast Connect:
TM-P15N23-A1
(2x3 terminals)
v Yes
Screw-type terminal:
» TM-P15S23-A0
(2x3 terminals)
Do you
want to use fail-safe No Spring terminal:
modules in this new potential > TM-P15C23-A0
group (2x3 terminals)
? » Spring terminal:
TM-P15N23-A0
(2x3 terminals)
Yes
Screw-type terminal:
Yes | TM-P30S44-A0
"1 (2x38 and 2x4
terminals)
Spring terminal:
»| TM-P30C44-A0
(2x3 and 2x4
terminals)
Screw-type
_ | terminal:
"| TM-PF30S47-F1
(2x2 terminals)

Figure 3-3  Selecting terminal modules for power modules

ET 200S Distributed 1/0 System
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Configuration examples of terminal modules for power modules

Table 3-7  Terminal modules for power modules

Terminal Structure
module

TM-P15S22-01

Potential group 1  Potential group 2
TM-P15C22-01 — ‘ 3 ‘ 2 Backplane bus

TM-P15N22-01 ’ F%A%% Fﬂgﬁ 5T :ﬂﬁ o

PM |[EM |EM [EM \PM |[EM EM |EM |[EM |EM

oo

AUX1

L L

TM-P15823-A1 Potential group 1 Potential group 2

TM-P15C23-A1 ¢ & & ¢ & & & & 7 Backplane bus
b P S B S
TM-P15N23-A1 0 SRS S X 1
0 T T T

AR T T T T e

PM |[EM |EM |EM |PM |EM |EM |EM |EM |EM

oo

2 6 Zi 6

3l sla

A A A A

&8 i3

4
< s AUX1

Access by means of| HE (PE)
terminals to AUX1

ET 200S Distributed 1/0 System
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Table 3-7  Terminal modules for power modules

Terminal Structure
module
TM-P15523-A0 Potential group 1  Potential group 2
TM-P15C23-A0 [ S— P . B S p <& Backplane bus
TM-P15N23-A0 o s @ ot - d ¢ Pt
o T T T P
PM (EM |[EM |[EM |PM |[EM |[EM EM |[EM |[EM
oo
—l2.1]_§ 21 g
OB 2.7
A A A A
— s &8l
4
- 9 A AUX1
Access by means of |H- HE
terminals to AUX1
Open new potential group by means of AUX1
TM-P30S44-A0
Potential group 1  Potential group 2
TM-P30C44-A0 2 P [ ¢ Backplane bus
: e e el
‘ g : g
iR il [P
PM EM PM EM
oo
7”*2
L
A
4
»rT
: ) AUX1
Access by means of
terminals to AUX1
Open new potential group by means of AUX1

3-20
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Table 3-7  Terminal modules for power modules

Terminal Structure
module
TM-PF30S47-F1
Potential group 1  Potential group 2
P p y 2 Backplane bus
0 p 4 pl J P1
‘ % J ‘ % P2
JuiRINEn | I
PM EM PM EM
oo
2 2 2 2
0l|7 0|7
2 Zj FZ 2
118 7 Tt |8
$ i AUX1

ET 200S Distributed 1/0 System
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How to find the right terminal module for a electronic module for your
application:

Screw-type terminal:
TM-E15S23-A1 (2x6 terminals)

Do you need
a terminal module that is
suitable for all electronic modules
(width 15 mm) and that provides access to
the AUX1 bus via terminals

Yes Spring terminal:
TM-E15C26-A1 (2x6 terminals)

Fast Connect:
TM-E15N26-A1 (2x6 terminals)

Screw-type terminal:
TM-E15S24-A1 (2x4 terminals)

Do you need
a terminal module with access
via terminals to the AUX1 bus (for example, for
rotective conductors or the use of additional potential up to
the maximum rated load voltage
of the module)

Spring terminal:
TM-E15C24-A1 (2x4 terminals)

Fast Connect:
TM-E15N24-A1 (2x4 terminals)

Screw-type terminal:
TM-E15S24-01 (2x4 terminals)

TM-E30S44-01 (4x4 terminals)

Do you need
terminals 4 and 8 :
- functionality of a module (e.g. counter module) Yes Spring terminal:

- connection of non-required signal lines with the same = TM-E15C24-01 (2x4 terminals)
potential as P1/P2 (e.g. connection of TM-E30C44-01 (4x4 terminals)
non-equivalent sensors)
o Fast Connect:

’ TM-E15N24-01 (2x4 terminals)

Screw-type terminal:

Do you
TM-E15S24-AT (2x4 terminals)

need a terminal module
with an internal reference junction
for temperature compensation

Spring terminal:
TM-E15C24-AT (2x4 terminals)

Screw-type terminal:
TM-E30S46-A1 (4x6 terminals)
need a terminal module Yes |_>

for the fail-safe modules |_> Spring terminal:
? TM-E30S46-A1 (4x6 terminals)

Do you

No

Screw-type terminal:
TM-E15S23-01 (2x3 terminals)

Spring terminal:

E TM-E15C23-01 (2x3 terminals)

Fast Connect:
TM-E15N23-01 (2x3 terminals)

1 Not for electronic modules with technological functions

Figure 3-4  Selecting terminal modules for electronic modules
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Configuration examples of terminal modules for electronic modules

Table 3-8 Terminal modules for electronic modules

Terminal modules Structure
TM-E15526-A1
TM-E15C26-A1 Potential group 1 Potential group 2

TM-E15N26-A1 D ; S ¢! Backplane bus
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Access via terminals to AUX 1
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AUX1

Access by means of
terminals to AUX1
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Table 3-8 Terminal modules for electronic modules, continued

Terminal modules Structure
TM-E15S24-01
TM-E15C24-01 Potential group 1 Potential group 2

TM-E15N24-01 D g — AH% E?ckplane bus
IS i s D A ATA AL

IPM EM [EM EM |[PM |EM |EM |EM |EM |EM

- %%% %%NN%
8 1 1 AUX1
TM-E15523-01
Imggﬁiggl Aﬁential grove ! POT? group 2 3 Backplane bus
| TP (R T o

PM |EM |EM [EM | PM |EM EM [EM |EM EM

o

5
P =
é\l » or—]

S 5 AUX1
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Table 3-8 Terminal modules for electronic modules, continued

Terminal modules Structure
TM-E15S24-AT
TM-E15C24-AT Potential group 1 Potential group 2

S — P E?ckplane bus
T [ T

PM |[EM [EM |EM |PM |EM |EM |EM |EM |EM

SRS
- 70 | S | AUX1
TM-E30S44-01
TM-E30C44-01 Potential group 1 Potential group 2

S — p :é,_< E?ckplane bus
T [Tyl 2

PM EM |EM |PM EM |EM

|

7 7

oo

[SE—
|
o »no—

~
~

orom 9 Ozt ©o—

07
o= Sy Spmo—|
o= Sy Spmo—]

oo g Ozt ©o—|

4|1 8 4| 8
o o

§ AUX1

ET 200S Distributed 1/0 System
EWA-4NEB 78060240212 3-25



Configuration Options

Table 3-8 Terminal modules for electronic modules, continued

Terminal modules Structure
TM-E30S46-A1
TM-E30C46-A1 Potential group 1 Potential group 2
S'—< p 4] Backplane bus

iha e R

PM EM |EM |PM EM |EM
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3.6 Direct data exchange on the PROFIBUS DP

Prerequisites
* The ET 200S can be used as the sender (publisher) for direct communication.

* The DP master being used must, of course, also support direct communication.
You will find information on this in the description of the DP master.

Principle
Direct communication is characterized by the fact that PROFIBUS DP nodes
monitor the data sent back by a DP slave to its DP master.
By means of this mechanism the monitoring node (recipient/subscriber) can
directly access changes to the input data of remote DP slaves.
During configuration in STEP 7 you specify by means of the relevant 1/O input
addresses the address area of the recipient in which the data of the sender is to be
placed.
Example
Figure 3-5 gives an example of the direct-communication relationships you can
configure with an ET 200S as the sender and which nodes as possible recipients
can monitor data sent back by DP slaves to the DP master.
DP master
system 1 DP master
CPU 31x-2 system 2
f CPU 31x-2 as CPU 31x-2 as
DP master 1 DP master 2
>
PROFIBUS
J DP slave
\ I
Ol BlUEEEH
: \ CPU 31x-2
’as

ET 200S ET 200S <« DP slave

Figure 3-5  Direct Communication with the IM151-1 HIGH FEATURE

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12 3-27



Configuration Options

3.7

Features

Clocking on PROFIBUS DP

Reproducible response times (i.e. of equal length) are achieved in SIMATIC with
an equidistant DP bus cycle, synchronization of the user program on the DP bus
cycle, and the clocked transfer of /0O data to the 1/0 modules. The clocked
sections of the user program are processed synchronously to the DP bus cycle by
means of clocked interrupts (OB 61 to OB 64). The I/O data are transferred at
defined and constant (clocked) intervals via the backplane bus of the DP slave to
the 1/0O modules and switched through synchronously to the terminal.

In other words, clocking results in the synchronization of all the previously cyclic
single cycles from the user program in the CPU to the DP cycle on the PROFIBUS
subnetwork, to the cycle in the DP slave and, finally, to the cycle in the /O
modules of the DP slaves. The maximum jitter is 10 us.

Prerequisites

* Clocking is possible with the IM 151-1 HIGH FEATURE with the following
STEP 7 versions and modules:

STEP 7 Module Order number As of
version prod_uct
version
As of V5.1 with | 2DI 24 VDC High Feature 6ES7 131-4BB00-0AB0O 1
jﬁg"ﬁggﬁk 3 [4DI 24 VDC High Feature 6ES7 131-4BD00-0ABO 1
2D0O 24 VDC/0.5 A High Feature | 6ES7 132-4BB00-0ABO0 1
2DO 24 VDC/2 A High Feature | 6ES7 132-4BB30-0AB0 1
As of V5.1 1Count 24V/100kHz 6ES7 138-4DA03-0AB0 1
\év:?vicePack 4 | 1Count 5V/500kHz 6ES7 138-4DE01-0AB0O 1
1SSl 6ES7 138-4DB01-0AB0O 1
As of V5.2 4Dl 24-48 VUC High Feature 6ES7 131-4CD00-0ABO 1
2Al U High Speed 6ES7 134-4FB51-0AB0 2
2Al 2WIRE HS 6ES7 134-4GB51-0AB0 2
2Al 4WIRE HS 6ES7 134-4GB61-0AB0 2
2A0 | High Feature 6ES7 135-4MB01-0AB0O 1
2A0 U High Feature 6ES7 135-4LB01-0ABO 1

Other modules are possible in the ET 200S configuration but these do not support

clocking.

3-28
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The transmission rate of the PROFIBUS DP is at least 1.5 Mbps (shorter
equidistance times can be achieved with higher transmission rates).

The maximum equidistance is 32 ms.

The equidistance master (class 1) must be a class 1 DP master. In other words,
a programming device (PG)/PC cannot be an equidistance master.

In equidistant operation, only one DP master (class 1) can be active in the
PROFIBUS DP bus system. PGs or PCs (class 2) can also be connected.

Clocking can only be activated on the ET 200S if the equidistant bus cycle has
been activated on the DP master system and at least one electronic module
with synchronization support has been configured.

No clocking (equidistance) is possible with the ET 200S during removal or
insertion of electronic modules.

In equidistant operation, the ET 200S requires a starting time of approx. 150 DP
cycles to ensure clocking right through to the terminals.

Optimizing the equidistant time

The longest delays for the digital input/output modules (parameterizable in the
case of inputs) are decisive in determining the length of the equidistant DP
cycle. Tip: During clocking make sure that all the digital modules in the ET 200S
station have the same input delay.

The shorter the input delays you set for the HIGH FEATURE digital input
modules, the shorter the equidistance times that can be achieved. Tip: If
possible, set an input delay of 0.1 ms for the HIGH FEATURE digital input
modules.

The processing time of the modules should be taken into account in the case of
modules that support clocking.

The minimum equidistance time depends on the number of modules in the

ET 200S. Tip: If possible, use 4-channel HIGH FEATURE digital input modules
to reduce the number of modules.

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

The equidistance time is reduced if you increase the transmission rate.
Tip: Set the fastest transmission rate possible.

ET 200S Distributed 1/0 System
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Procedure for parameterizing clocking
1. Carry out settings on the CPU:
"Object Properties” of the CPU> "Clocked interrupts” tab
- Set the CPU clocked interrupt
- Select the DP master system used.

- Select the desired partial process image.

Memory | Interrupts | Interrupts | Cyclic interrupts | Diagnostics/ Time-of-day
clock interrupts

General Startup Clocked interrupts Cycle / clock memory | Retentivity

information

DP master- Partial process
Priority systemno. image(s) (e. g.: 1.4) Time lag
OB 61: 1 v ] K | 3.000 ms
Default

Figure 3-6  Clocked interrupts dialog box

2. Carry out settings on the DP master system:

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

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

- Set "Times Ti and To same for all Slaves” (results in synchronization of the
I/O data of the different DP slaves)

- You can set the Ti and To times separately. Recommendation: Accept the
default settings for Ti and To.

ET 200S Distributed 1/0 System
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Constant bus  Network stations Cables
cycle time

Activate equidistant bus cycle

Optimize DP cycle (and, if nec. Ti, To): Calculate again

— Number of PGs/OPs/TDs etc. on the PROFIBYS

Configured: E Total: E
Time base:
A q
Equidistant DP cycle: ‘ 8.000 ‘# ms ‘ 0.125 ‘ms | Detaiils ...
(min = 6.000 ms; max. = 32.000 ms)
— Slave synchronization
Times Ti and To identical for all slaves
(if not: Set in Properties - Slaves)
Time base:
A
Time Ti (read process values): ‘ 3.5000 ‘T‘ [0S ‘ 0.0625 ‘ i
(min = 3.4375 ms; max = 3.5625 ms) Time b
ime base:
A
Time Ti (read process values): ‘ 35000 ‘% ms ‘ 0'0625‘ ms
(min = 0.8125 ms; max = 3.5625 ms)

Figure 3-7  Options dialog box

Note

The ”Recalculate” button allows you to calculate a value from STEP 7 for the
equidistant DP cycle that takes into account the current PROFIBUS DP
configuration. This value is then automatically entered in the "Equidistant DP
cycle”, "Time Ti (...)” and "Time To (...)” boxes.

ET 200S Distributed 1/0 System
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3-32

3. Carry out settings on the DP slave:
"Object Properties” of the DP slave > "Clocking” tab
- Enable "Synchronize DP slave with DP cycle”.

- Enter the times Ti and To (if "Times Ti and To same for all slaves” has not
been set on the DP master system). Recommendation: Accept the default
settings for Ti and To.

- Select the electronic modules to be synchronized, and assign them on the
”Addresses” tab to the partial process image defined in the CPU.

Properties - DP slave

General Slave Clocking
information parameters

Synchronize DP slave to equidistant DP cycle (the same Ti/To for all slaves)

Time Ti (read process values): 3.5000 ms Time base: :| ms
(min = 4.2500 ms; max = 4.2500

ms) .

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

(min = 1.0000 ms; max = 1,000 ms)

Equidistant DP cycle: g ms
(min = 6.072 ms; max = 32.000 ms)
Module Clocked operation
[—] a Slot/name

‘= (1) 2DI 24 VDC HF
‘= (2) 4DI 24 VDG HF
=/ (8) 2A 2WIRE HS
= (4) 2A 4WIRE HS

Cancel | | Help

Figure 3-8 DP slave properties dialog box

Note

If you choose "Clocking” from the "Edit” menu, a configuration overview of the
clocked modules appears.
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4. Create a user program:
- Create OB 61.

- At the beginning of OB 61, SFC 126 must be called to upgrade the partial
process image of the inputs.

- Atthe end of OB 61, SFC 127 must be called to upgrade the partial process
image of the outputs.

- The partial process image to be used is the one parameterized in the CPU
("Clocked Interrupts” tab).

Troubleshooting in clocking

Action Cause Correction
Station failure of the Errored clocking (more than | Check the parameter
ET 200S 10 lost or interrupted assignment.
cycles).
The equidistance times are | The input delays of the Decrease the input delay of
too long. HIGH FEATURE digital input | the HIGH FEATURE digital
modules are not optimally input modules.
set.
No clocked Wrong process image Check whether the same
signal detection/output. partition used process image partition was
Neg. RET_VAL in the case | used inthe OB 61 user
of SFCs 126/127 program (or up to OB 64)
when SFCs 126/127 are
called and in the
configuration of the DP
master/DP slave.

Further information

You can find additional information on clocking in the STEP 7 help system and in
the Isochrone Mode manual.

ET 200S Distributed 1/0 System
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3.8 Option handling on PROFIBUS DP

Features

Option handling enables you to set up the ET 200S for future expansions (options).
Option handling means that you install, wire, configure, and program the planned
maximum configuration of the ET 200S. The electronic modules you require for
this are initially replaced with inexpensive RESERVE modules which are then later
simply exchanged for the required electronic modules.

This means that the ET 200S can be completely prewired (master wiring) because
the RESERVE module is not connected to the terminals of the terminal module or
therefore the process.

The RESERVE modules for future expansion at the right-hand end of the station
are optional. In this case, preparatory installation and wiring are possible but not a
prerequisite.

Note

You can find information on the removal and insertion of electronic modules in
Section|5.5.

ET 200S Distributed 1/0 System
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How it works

At option handling, the configuration of slots 2 to 63 of the ET 200S is checked. If
the check is enabled for a slot, the RESERVE module (option) or the configured
electronic module can take up this slot without a diagnosis being reported. If the
check is disabled, only a configured electronic module can be located in this slot.
Any other module will trigger a diagnosis. You can control the configuration of slots
2 to 63 and monitor the configuration of slots 1 to 63 using the control and
feedback interface in the process input/output image (PIl) and (P1Q).

Is the configured
electronic module inserted?

No

The setting of the parameter "Operation at Preset <> Actual
configuration” is not relevant for the process illustrated.

BitinPll =0

Slot

enabled (configuration in

HWCONFIG)
?

Yes

Slot
enabled in PIQ

No error
Bitin PII* =1
No Preset <> actual configuration

Diagnosis is reported
[}

No

(bit in PIQ**=0)
?

Is the
RESERVE module inserted
or is there an empty slot at the
right-hand end of the
ET 200S station

l Yes

No error
No diagnosis

No Incorrect module
Removed module

*  PIl = process input image
**  P|Q = process output image

Figure 3-9 How option handling works
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Prerequisites

For option handling you require:

* IM 151-1 STANDARD (from 6ES7 151-1AA03-0ABO) or IM 151-1 FO
STANDARD interface module (from 6ES7 151-1AB02-0ABO0)

» for configuring the GSD file as per the table below

DPVO operation

S102806A.GSx S102806B.GSx

from 07/2003 (from V1.0)

DPVO/DPV1 operation
SI03806A.GSx S103806B.GSx

6ES7 151-1AA03-0AB0O X - - -
6ES7 151-1AB02-0AB0O - X - -
6ES7 151-1AA04-0ABO X - X -
6ES7 151-1AB03-0AB0O - X - X

Note

You do not require a GSD file for option handling in STEP 7:
e as of STEP 7 V5.2 Service Pack 1 and

* the current HW update for the interface and power modules. Integrate the HW
update in HWCONFIG using the Options > Install HW Updates manu
command. You can download the HW updates from Customer Support on the
Internet.

You can find the description of option handling in the STEP 7 help system.

At least one PM E 24-48 VDC or PM E 24-48 VDC/24-230 VAC power module
must be present in the configuration.

* RESERVE modules as replacements for future electronic modules

Note

If the actual configuration of an ET 200S station does not match the configured
preset, a diagnosis is reported if the check for the slots is not enabled.

ET 200S Distributed 1/0 System
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Example of the use of the RESERVE modules

Future
planned
maximum
configuration
of the ET
200S

IM 151-1 STANDARD
PM-E 24-48 VDC

2DI 24 VDC

2DI 24 VDC

2DO
2DO
2DO
2DO
PM E-24 VDC
4Dl
4Dl
4Dl
2DO

2AI U
PM E-24 VDC

2DO

2DO

2DO
Bus termination

Basic config.

s )

Basic

Option 1 config.

Option 2 >

1st version:

Preparation
using
RESERVE
modules and
prewiring

PM-E 24-48 VDC

IM 151-1 STANDARD

2DI 24 VDC
2DI 24 VDC

2Al U
PM E-24 VDC
RESERVE
RESERVE
RESERVE
RESERVE
PM E-24 VDC
4Dl
4DI
4Dl
RESERVE
RESERVE
RESERVE
RESERVE
Bus termination

OR

2nd version:

Sensors/actuators

Preparation
using
RESERVE
modules and
prewiring. The
RESERVE
modules at the
right-hand end

PM-E 24-48 VDC

IM 151-1 STANDARD

2DI 24 VDC
2DI 24 VDC

2Al U
PM E-24 VDC
RESERVE
RESERVE
RESERVE
RESERVE
PM E-24 VDC
4DI
4Dl
4Dl
Bus termination

of the station
are not present.

Sensors/actuators

This setup
must be
configured
(HWCONFIG,
COM
PROFIBUS)

You must install
and wire this
configuration

OR

You must install
and wire this
configuration

Figure 3-10 Example of the use of the RESERVE modules
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Option handling parameter assignment
Note the following prerequisites when assigning parameters:

* In STEP 7 or COM PROFIBUS, parameterize the electronic modules you want
to use for future applications, such as 4Dl HF, on the slots of the RESERVE
modules (or the expansion modules at the right-hand end of the station):

- Drag the electronic module to the configuration table
- Set the parameters

* Using one of the following entries, drag a PM E 24-48 VDC or PM E 24-48
VDC/24-230 VAC power module to the configuration table.

- ...O (option handling) or
- ...SO0 (status byte + option handling)

Note

There can only be one power module with the ending ...O or ...SO in the ET 200S
configuration.

ET 200S Distributed 1/0 System
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e Parameterize the interface module as follows:

Interface module Parameters Setting Description
IM 151-1 Option Enable Option handling is activated
STANDARD handling, for the whole ET 200S.
or general
IM 151-1 FO Option Enable (all the There is a RESERVE module
STANDARD handling: Slots | slots on which or configured electronic
2to 63 RESERVE module on the slot. A
modules can be diagnosis is not reported.
located)
Note

If "Operation at Preset < > Actual Configuration” is blocked at parameter

assignment, the following occurs:

* The ET 200S does not start up if a module is missing or if an incorrect module
is inserted. A diagnostic report is output to the effect that there is no module or
the module is incorrect.

* The ET 200S starts up if you enable option handling for the slot of an inserted
RESERVE module. A diagnosis is not reported.

If you have parameterized an electronic module for the RESERVE module, the
following substitute values are reported:

- Digital Input Modules: 0
- Analog Input Modules: 7FFFy

- Function Module: 0

ET 200S Distributed 1/0 System
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Controlling and monitoring options

You can use the control feedback interface (PIQ) and feedback interface (PII) to
control and monitor the options with the user program.

Recommendation: Before you use the optional expansion of the ET 200S, check
using the feedback interface (see Table 3-10) whether all the configured electronic
modules are inserted.

Note

Using SFCs 14/15 it is possible to consistently access the control and feedback
interface.

The control and feedback interface is in the process image of the inputs and
outputs of the PM E 24-48 VDC or PM E 24-48 VDC/24-230 VAC power modules.
It is only available if you have selected the entries with the ending ...O or ...SO in
the configuration software for that power module (see also Appendix C).

765 43 2 1 0 Bitno.
IB/QB x 7| 6/5]4| 3| 2] 1]|*
IB/QB x+1 15(14(13[12[11|10{ 9| 8| There is one bit for each slot of the
1B/QB x+2 23[20] 21 20[19]18]17[16| electronic or RESERVE modules in the
IB/GB x+3  [31]30/29]28[27] 26| 25]24| ET 200S.
IB/QB x+4 39|38/ 37|36| 3534| 3332| Control interface:
IB/QB x+5  |47|46|45|44| 43[42]41[40| Slots 210 63
IB/QB x+6  |55|54|53|52|51|50/49/48] Feedback interface:
IB/QB x+7  |63|62|61]60|59]58/57|56| Slots 1 to 63

* Not applicable

Figure 3-11  Control (PIQ) and feedback interface (PII)

Control interface PIQ (AB x to AB x+7):

Using these bytes (8 bytes) you can control the diagnostic behavior of the slots
you have enabled in HWCONFIG for option handling.

Only the bits of the slots you have enabled at parameter assignment for option
handling are evaluated (they are marked with ”0”).

ET 200S Distributed 1/0 System
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Table 3-9 Control interface

Slot Value of the Response
bit
2to 63 0 Parameter assignment for option handling applies.

RESERVE modules are permitted:

* The station is engaged in data transfer.

¢ Adiagnosis is not reported.

® The SF LED on the interface module is off.

Parameter assignment for option handling is cancelled.
RESERVE modules are not accepted on this slot:

* The station is engaged in data transfer.
* The diagnosis "Incorrect module” is reported.
* The SF LED lights up on the interface module

Feedback interface PIl (IB x to IB x+7):

The feedback interface (8 bytes) tells you which module is actually on each slot.

All slots are reported. Even slots that you have not enabled for option handling.

Table 3-10 Feedback interface

Slot Value of the Response
bit
110 63 0 The RESERVE module or an incorrect module is on the

slot or a module has been removed.

The configured module is on the slot.

Troubleshooting for option handling

Table 3-11 Troubleshooting for option handling

Action

Cause

Correction

ET 200S does not start up;
configuration error

There are several entries of
power modules ending in
...0or...S0Oin the ET 200S
configuration.

Check and correct the
configuration in
HWCONFIG.

There is no power module
entry ending in ...O or ...SO
in the ET 200S
configuration.

Use a power module entry
endingin ...O or ...SO
in HWCONFIG.

ET 200S Distributed 1/0 System
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3.9

Identification data

Identification data is information stored in a module that supports the user with the
following:

* verification of the system configuration
» detection of HW changes in the system
* system troubleshooting

Modules can be precisely identified online with the identification data. In the case
of the IM151-1 STANDARD (from 6ES7 151-1AA04-0AB0) and

IM151-1 FO STANDARD (from 6ES7 151-1AB03-0AB0) the data are available on
the ET 200S.

In STEP 7 the identification data are displayed in the tabs "Module Status -

IM 151” and "Properties - DP Slave” (see STEP 7 online help).

Reading the identification data

3-42

The user can access specific identification data with Read data set. This requires
access in two stages:

1. A directory which contains the data set numbers for the various indices is
stored in data set 248 (see Table 3-12).

Table 3-12 Structure of DS 248 for ET 200S

Contents Length (byte) Coding (hex)
Header information
ID of table of contents 2 00 01
Index of table of contents 2 00 00
Length of subsequent blocks in bytes 2 00 08
Number of blocks 2 00 05

ET 200S Distributed 1/0 System
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Table 3-12 Structure of DS 248 for ET 200S, continued

Contents Length (byte) Coding (hex)
Block information for identification data
SZL-ID 2 F1 11
Associated data set number 2 00 E7
Length of data set 2 0040
Index 2 00 01
SZL-ID 2 F1 11
Associated data set number 2 00 E8
Length of data set 2 0040
Index 2 00 02
SZL-ID 2 F1 11
Associated data set number 2 00 E9
Length of data set 2 0040
Index 2 0003
SZL-ID 2 F1 11
Associated data set number 2 00 EA
Length of data set 2 0040
Index 2 00 04
8 bytes block information for additional data set objects

| >: 48

2. The component of the identification data assigned to the relevant index can be
found under the associated data set number (see Table 3-14).

- All data sets with identification data have a length of 64 bytes.

- The data sets are structures as per the principle shown in Table 3-13.

Table 3-13 Principle structure of data sets with identification data

Contents Length (byte) Coding (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 the specific index 54
(see Table 3-14)

ET 200S Distributed 1/0 System
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The identification data are assigned to the indices as per Table 3-14.
The data structures in data sets 231 to 234 correspond to the specifications of the
PROFIBUS Guideline - Order No. 3.502, Version 1.1, May 2003.

Table 3-14 Identification data

Identification data

Access

Default setting

Explanation

Identification data 0: Index 1 (data record 231)

MANUFACTURER_ID

read (2 bytes)

2A hex (=42 dec)

The name of the manufacturer is
stored here. (42 dec = SIEMENS
AG)

ORDER_ID

read (20 bytes)

depends on the
module

Order number of the module

SERIAL_NUMBER

read (16 bytes)

irrelevant

HARDWARE_REVISION

read (2 bytes)

irrelevant

SOFTWARE_REVISION

read (4 bytes)

Firmware version

This indicates the firmware
version of the module.

REVISION_COUNTER

read (2 bytes)

Provides information on the
parameter

changes on the module. REVISION_
COUNTER increments with each
change.

PROFILE_ID read (2 bytes) F600 hex Generic Device
PROFILE_SPECIFIC_ read (2 bytes) | 0005 hex on interface modules
TYPE
IM_VERSION read (2 bytes) [0101 hex Shows the version of the
identification data
(0101 hex = Version 1.1)
IM_SUPPORTED read (2 bytes) 000E hex Provides information on available
identification data (index 2 to 4)
Maintenance data 1: Index 2 (data record 232)
TAG_FUNCTION read / write (32 |- Enter a unique tag for the module
bytes) here.
TAG_LOCATION read / write (22 | - Enter the installation location of the
bytes) module here.
Maintenance data 2: Index 3 (data record 233)
INSTALLATION_DATE read / write (16 | - Enter the installation date of the
bytes) module here.
RESERVED read / write (38 | - Reserved
bytes)
Maintenance data 3: Index 4 (data record 234)

DESCRIPTOR

read / write (54
bytes)

Enter a comment describing the
module here.
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3.10 Limitations on the number of modules that can be
connected/maximum configuration

e Number of modules:
- ET 200S with IM151-1 BASIC: max. 12 modules.

- ET 200S with IM151-1 STANDARD; IM151-1 FO STANDARD;
IM151-1 HIGH FEATURE; IM151-3 PN:
max. 63 modules.

This includes power modules, electronic modules, RESERVE modules, and
motor starters.

* Bus length of the ET 200S:
- Not relevant to the IM151-1 BASIC (see Section 4.1),

- max. 2 m (configurable): on IM151-1 STANDARD;
IM151-1 FO STANDARD; IM151-3 PN

- max. 1 m; with IM 151-1 HIGH FEATURE
* Parameter length:
- with PROFIBUS DP: depends on the DP master used (maximum 244 bytes)

- with PROFINET 10: not applicable for maximum structure

ET 200S Distributed 1/0 System
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Table 3-15 Parameter length in bytes

3-46

Module Parameter Module Parameter
length length
IM151-1 BASIC 19 byte 2Al | 2WIRE High Speed 12 bytes
Fokk!
IM151-1 STANDARD 27 bytes (4 bytes™)
IM151-1 FO STANDARD 2Al | 4WIRE Standard 4 bytes
IM151-1 HIGH FEATURE 27 bytes 2A1 | 2/4WIRE High Feature
56 bytes* 2A1 | 4WIRE High Speed 12 bytes
(4 bytes***)
IM151-3 PN -
2Al RTD Standard 4 bytes
PM-E 24 VDO 3 bytes 2AI RTD High Feat 7 byt
igh Feature ytes
PM-E 24-48 VDC (@ bytes™
PM-E 24-48 VDC/
24-230 VAC 2Al TC Standard 4 bytes
2DI 24 VDC High Feature 3 bytes 2AI TC High Feature
4D 24 VDG High Feature 3 bytes 2A0 U Standard 7 bytes
2DI 24 VDC Standard 1 bytes 2A0 U High Feature
4Dl 24 VDC Standard 2A0 | Standard 7 bytes
4Dl 24 VDC/SRC Standard 2A0 | High Feature
4Dl NAMUR 12 bytes 1Count 24V/100kHz 16 bytes
2DI 120 VAC Standard 3 bytes 1Count 5V/500kHz 16 bytes
2DI 230 VAC Standard 3 bytes 188l 8 byte
2DO 24 VDC/0.5 A High Feature |3 bytes EM 1STEP 5V/204kHz 7 bytes
2DO 24 VDC/0.5 A Standard 1 bytes 2PULSE 16 bytes
4DO 24 VDC/0.5 A Standard 1POS INC/Digital 16 bytes
2DO0 24 VDC/2 A High Feature 3 bytes 1POS INC/Digital
1POS INC/Analo
2DO 24 VDC/2 A Standard 1 bytes 1POS INCjAnang
4DO 24 VDC/2 A Standard J
D0 24230 VAC/T A 3 bytes 1S1 3964/ASCII 4/8 bytes
1Sl Modbus/USS
2RO NO 24-120 VDC/5 A 24-230 | 3 bytes
VAC)S A / y 4 10-SENSE 16 bytes
2RO NO/NC 24-48 VDC/5 A 3 bytes Motor starter STANDARD 3 bytes
24-230 VAC/5 A Motor starter 12 bytes
2Al U Standard 4 bytes HIGH FEATURE
2Al U High Feature * Clocking is activated.
2Al U High Speed 12 bytes > When used as 2Al RTD Standard
(4 bytes*+) ok When used as 6ES7 134 4GB50-0AB0
*x When used as 6ES7 134 4GB50-0AB0
RESERVE --- #eok - \When used as 6ES7 134 4GB50-0AB0
2Al 1 2WIRE Standard 4 bytes
4Al | 2WIRE ST 7 bytes

ET 200S Distributed 1/0 System
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* Address space

on the PROFIBUS DP (depends on the DP master)
- IM151-1 BASIC interface module supports a maximum of 88 input bytes and

88 output bytes.

- IM151-1 STANDARD and IM151-1 FO STANDARD interface modules

support:

- maximum 128 input bytes and 128 output bytes
(up to BES7 151-1AA03-0ABO or 6ES7 151-1AB02-0ABO0)

- maximum 244 input bytes and 244 output bytes
(up to 6ES7 151-1AA04-0ABO or 6ES7 151-1AB03-0ABO0)

- The IM151-1 HIGH FEATURE interface module supports a maximum of 244
input bytes and 244 output bytes.

on the PROFINET 10

- The IM151-3 PN interface module supports a maximum of 256 input bytes
and 256 output bytes.

* Power modules: Maximum configuration per potential group

Table 3-16 Maximum configuration per potential group

Connectable modules

Power modules Maximum
current-carrying
capacity
PM-E 24 VDC power 10A
module
PM-E power module 10A

24..48 VDC

PM-E power module
24..48 VDC/
24..230 VAC

10 A (24 VDC)
8 A (120/230 VAC)

The number of modules that can be
connected depends on the total current of
all the modules in this potential group.
This must not exceed 10 A in total. The
total current is decisively affected by the
digital output modules:

¢ 2D0O 24 VDC/0.5 A Standard

* 2DO0 24 VDC/0.5 A High Feature
* 4DO0O 24 VDC/0.5 A Standard

* 4DO0O 24 VDC/0.5 A High Feature
* 2DO 24 VDC/2 A Standard

* 2DO 24 VDC/2 A High Feature

* 4DO 24 VDC/2 A Standard

* 4DO 24 VDC/2 A High Feature

e 2DO 24-230 VAC/2 A

Number of identifiers: one identifier per module (max. 63 identifiers)

You can use the ET 200S with DP masters with a diagnostic frame length of 32

bytes because you can set the length of the diagnostic frame in all the interface

modules (see Sections 6.1.6.2 and 8.1).

ET 200S Distributed 1/0 System
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Important information

it Warning
Open operating equipment

The modules of an ET 200S are open operating equipment. This means that you
can only install the ET 200S in cases, cabinets or electrical plant rooms where

they will only be accessible with a key or a tool. Only trained or authorized

personnel should have access to the cases, cabinets or electrical plant rooms.

Simple installation

The ET 200S distributed 1/O system is designed for simple installation.

Chapter overview

Chapter Description Page
41 Installation rules, installation position, rail, installation measurements 4-2
and clearances
4.2 Installing the interface module 4-4
4.3 Installing the TM-P and TM-E terminal modules 4-6
4.4 Replacing the terminal box on the terminal module 4-8
4.5 Installing the terminating module 4-10
4.6 Installing the shield contact 4-11
4.7 Applying slot number labels and color identification 4-13
labels
4.8 Setting the PROFIBUS Address 4-15
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4.1 Installation rules, installation position, rail, installation
measurements and clearances

Installation rules
* The ET 2008S distributed I/O system starts with an interface module.

* There is a power module after the interface module or at the beginning of each
potential group.

» After a power module, come digital, analog, process-related, or RESERVE
modules.

* The ET 200S distributed I/O system ends with the terminating module.
* The maximum configuration of the distributed I/O system is as follows:

- IM151-1 BASIC: max. 13 modules (including interface module). The length
of the bus is not relevant.

- IM151-1 STANDARD / IM151-1 FO STANDARD / IM151-3 PN:
max. 64 modules (including interface module) or max. 2 m bus length.

- IM151-1 HIGH FEATURE: max. 64 modules (including interface module) or
max. 1 m bus length.

Installation position

The preferred installation position is horizontal on a vertical wall. Any other
installation position is also possible; however, there are limitations with regard to
ambient temperature.

Rail

The ET 200S distributed 1/O system is installed on a zinc-plated rail to EN 50022
(85 x 7.5 mmor 35 x 15 mm).

Note

If the ET 2008 distributed 10 device is exposed to increased vibrations and shock,
we recommend that you screw the rail to the mounting surface at intervals of 200
mm.

To prevent the ET 200S distributed 1/0O system from slipping to the side, we
recommend that you fit a mechanical stop (for example, with a ground terminal,
8WA2 011-1PH20) at both ends of the device.

If you install the rail on grounded, zinc-plated mounting plates, there is no need to
ground the rail separately.

ET 200S Distributed 1/0 System
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Installation measurements

Table 4-1 Installation measurements

Interface module: 45 mm

Terminal modules with electronic modules: 15 mm or 30 mm
Bus terminating module: 7.5 mm

Interface module: 119.5 mm

Electronic module with terminal module:

3 levels with screw-type or spring terminals: 119.5 mm
3 levels with Fast Connect: 143 mm

3 levels with screw-type or spring terminals and shield contact:
151.5 mm

3 levels with Fast Connect and shield contact: 175 mm

4 levels with screw-type or spring terminals: 132 mm

4 levels with Fast Connect: 164 mm

4 levels with screw-type or spring terminals and shield contact: 164 mm
4 levels with Fast Connect and shield contact: 196 mm

6 levels with screw-type or spring terminals: 157 mm

6 levels with Fast Connect: 204 mm

6 levels with screw-type or spring terminals and shield contact: 189 mm
6 levels with Fast Connect and shield contact: 236 mm

7 levels with screw-type terminal: 196.5 mm

Measur
ements
Installati | ®
on width |

[ ]
Installati | ®
on °
height
Installati | ®
on °
depth

ET 200S on rail with 7.5 mm depth: 75 mm
ET 200S on rail with 15 mm depth: 82.5 mm

ET 200S Distributed 1/0 System
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Minimum clearances for installation, wiring, and ventilation

When installing the ET 200S in a housing, ensure that the distance to the lid of the
housing or the front door is at least 2 mm.

35 mm

20 mm

20 mm

00— N

15 mm
35 mm 15 mm
\J I

Figure 4-1 Minimum clearances

4.2 Installing the interface module

Features

e The interface module connects the ET 200S with the PROFIBUS DP/
PROFINET IO.

* The interface module transfers data between the higher-level controller and the
I/O modules.

Prerequisites
e The rail must be installed.

* All the terminal modules must be installed to the right of the interface module.
The maximum configuration of the ET 200S distributed 1/O system is 12/63

modules (including power modules, 1/0 modules, reserve modules, and motor
starters).

ET 200S Distributed 1/0 System
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Tool required

3 mm screwdriver

Installing the interface module
1. Hang the interface module on the rail.
2. Tip the interface module back until you hear the locking mechanism engage.

Figure 4-2  Installing the interface module

Removing the interface module
The interface module is wired, and the terminal modules are on the right:
1. Switch off the supply voltage on the interface module.
2. Disconnect the wiring and the bus connector on the interface module.

3. Use a screwdriver to push the locking mechanism on the interface module
down until the mechanism stops, and move the interface module to the left.

Note: the locking mechanism is under the interface module.

4. With the locking mechanism depressed, tip the interface module so that it
comes off the rail.

ET 200S Distributed 1/0 System
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4.3 Installing the TM-P and TM-E terminal modules

Features

* The terminal modules receive the I/O modules and power modules.

* The terminal modules can be prewired (without I/O modules).

* All the terminal modules must be installed to the right of the interface module.
Prerequisites

¢ The rail must be installed.

Tool required

3 mm screwdriver

Installing the terminal module
1. Hang the terminal module on the rail.
2. Tip the terminal module back until you hear the locking mechanism engage.

3. Move the terminal module to the left until you hear it snap into place at the
previous interface module (if already installed) or the terminal module.
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Figure 4-3 Installing the terminal module
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Removing the terminal module

The terminal module is wired, and there are other terminal modules on the right

and left.

A terminal module in the ET 2008S distributed 1/0 system can only be removed
when there is a clearance of around 8 mm to the adjacent terminal modules (you

achieve this clearance by moving the adjacent modules).

1. Switch off the supply voltage on the terminal module and, if applicable, the

power module.

2. Disconnect the wiring on the terminal module.

3. Removal from the right: Use a screwdriver to push the locking mechanism on
the previous terminal module/interface module (on the left) down until the

mechanism stops, and move the terminal module to the right.

Removal from the left: Use a screwdriver to push the locking mechanism on the
terminal module down until the mechanism stops, and move the terminal

module to the left.

Note: the locking mechanism is under the terminal module.

4. With the locking mechanism depressed, tip the terminal module so that it

comes off the rail.
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Figure 4-4 Removing the terminal module (from the right)

Note

It is not necessary to remove the terminal module in order to replace the terminal

box. See Section 4.4
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4.4 Replacing the terminal box on the terminal module

Features

The terminal box is part of the terminal module. If necessary, you can replace the
terminal box.

Prerequisites

It is not necessary to remove the terminal module.

Tool required

3 mm screwdriver

ET 200S Distributed 1/0 System
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Replacing the terminal box on the terminal module
The terminal module is installed, wired, and fitted with an electronic module.

1. Switch off the supply voltage on the terminal module and, if applicable, the
power module.

2. Disconnect the wiring on the terminal module.

3. Simultaneously press the upper and lower release buttons of the electronic
module, and remove it from the terminal module.

4. There is a small opening directly under the slot number label. Push the
screwdriver into this opening diagonally from below, and at the same time pull
the terminal box downward until it stops. Then pull the terminal box upward and
out of the terminal module.

5. Replace the terminal box, and insert the new one into the terminal module from
above (position: see Figure 4-5 Then push the terminal box upward until it
snaps into place.

6. Insert the electronic module in the terminal module.
7. Wire the terminal module.

8. Switch on the supply voltage on the terminal module and, if applicable, the
power module.

[ SIEMENS |

Slot number label

Figure 4-5 Replacing the terminal box on the terminal module
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4.5 Installing the terminating module

Features

The ET 200S distributed 1/O system is completed by the terminating module on the
right-hand side. If you have not connected a terminating module, the ET 200S is
not ready for operation.

Prerequisites

* The last terminal module must be installed.

Installing the terminating module
1. Hook the terminating module on the rail to the right of the last terminal module.
2. Tip the terminating module back on the rail.

3. Move the terminating module to the left until you hear it snap into place against
the last terminal module.

Figure 4-6 Installing the terminating module

ET 200S Distributed 1/0 System
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Removing the terminating module

1. Use a screwdriver to push the locking mechanism on the last terminal module
down until the mechanism stops, and move the terminating module to the right.

2. Tip the terminating module so that it comes off the rail.

Note

If

* the terminal module of the ET 200S is removed or replaced under power or

* while the ET 200S backplane bus is interrupted during operation, e. g. at a
terminal module, and restored to function,

the complete power supply of the ET 200S must be switched off and on to achieve
a defined station status.

4.6 Installing the shield contact

Features

* You need the shield contact to connect cable shields (for example, analog
electronic modules, 1TCOUNT 24V/100kHz electronic module and 1SSl
electronic module).

e Fit the shield contact on the terminal module.

* The shield contact consists of a shield contact element, a conductor rail, (3 x 10
mm), a shield terminal, and a ground connection terminal.

Prerequisites

e The terminal modules must be installed.

Tool required
e 3 mm screwdriver

* Metal-cutting saw

ET 200S Distributed 1/0 System
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Installing the shield contact
1. Push the shield contact element onto the first terminal module from below.
2. Push the shield contact element onto the last terminal module from below.

In order to achieve stability of the conductor rail between two shield contact
elements during installation, you must connect an additional shield contact
element after every sixth terminal module (given a width of 15 mm).

3. Saw off the correct length from the conductor rail. The length of the rail is: the
distance between the shield contact + 45 mm.

4. Push the conductor rail into the shield contact element. After installation, the
conductor rail must protrude from the shield contact element by 15 mm
on the left or right.

5. Attach the shield terminals on the conductor rail (between the shield
contact elements).

6. Attach the ground connection terminal to the protruding conductor rail.

Shield contact elements

Ground connection terminal

Figure 4-7 Installing the shield contact

ET 200S Distributed 1/0 System
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4.7 Applying slot number labels and color identification
labels

Features

* The slot number labels identify the individual I/O modules with a slot (1 to 63).

* The color identification labels permit individual color coding of the terminals in
accordance with company or national conventions. The color identification
labels are available in white, red, blue, brown, yellow, yellow-green, and
turquoise. Each terminal on the terminal module can have a color identification
label.

Prerequisites
* The terminal modules must be installed.

* There must be no electronic modules connected when you apply the slot
number labels.

* The terminal modules should not be wired when you apply the color
identification labels.

* The slot number labels and color identification labels are applied onto the
terminal modules.

- Position of slot number label: under the coding element on the terminal
module.

- Position of color identification labels: right next to each terminal on the
terminal box.

Tool required

3 mm screwdriver (for removal only)

ET 200S Distributed 1/0 System
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Applying slot number labels and color identification labels

Slot number labels:

1. Break the slot number label (1 to 63) off the strip.
2. Use your finger to press the slot number label onto the terminal module.

Color identification labels:

1. You can place the color identification labels in the opening next to the terminal
while they are still on the strip and then bend the strip back to pull them off.

2. Use your finger to press the color identification labels onto the terminal module.

SIEMENS
Slot number
label
\
—— Color-
identification
labels

Figure 4-8  Applying slot number labels and color identification labels

Removing slot number labels and color identification labels

Slot number label:
1. Remove the electronic module from the terminal module.
2. Lever the slot number label out of its mount.

Color identification labels: Use a screwdriver to lever the color identification labels
out of their mounts.

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12



Installation

4.8 Setting the PROFIBUS address

Features

The PROFIBUS address defines the address at which the ET 200S distributed 1/0O
system is found on the PROFIBUS DP.

Prerequisites

* The PROFIBUS DP address for the ET 200S is set on the IM151-1 interface
module by means of DIP switches. The DIPswitches are on the front of the
interface module, protected by a sliding window.

* The permitted PROFIBUS DP addresses are 1 to 125.
* Each address can be assigned only once on the PROFIBUS DP.

Tool required

3 mm screwdriver

Setting the PROFIBUS DP address
1. Slide the window on the interface module upward.

2. Use a screwdriver on the DIP switches to set the desired PROFIBUS DP
address.

3. Close the window.

Interface module

o
o
o OFF ON Example:
DP address =
64 64
32 + 32
16
ET 200S 8
a4
T 2 + 2
lolo 1 + 1
[ 11 *
=99

*  Only with IM151-1 STANDARD, IM151-1 FO STANDARD:
Reserved for future upgrades. This switch must be in the OFF position.

Figure 4-9  Setting the PROFIBUS Address
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Changing the PROFIBUS DP address

You change the PROFIBUS DP address in exactly the same way as you set it. A
change to the PROFIBUS DP address takes effect after power on at the interface
module of the ET 2008S.

ET 200S Distributed 1/0 System
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Prewiring

The ET 200S distributed 1/O system allows you to prewire the terminal modules
with screw-type or spring terminals.

Chapter overview

Chapter Description Page
5.1 General rules and regulations for operating the ET 200S 5-1
5.2 Operating the ET 200S on a grounded supply 5-3
5.3 Electrical design of the ET 200S 5-6
5.4 Wiring the ET 200S 5-7
5.5 Inserting and identifying the electronic modules 5-24

5.1 General rules and regulations for operating the ET 200S

Introduction

When operating the ET 200S distributed I/O system as a component part of a plant
or system, certain rules and regulations have to be followed depending on where
the device is to be used.

This chapter provides an overview of the most important rules you have to observe
when integrating the ET 200S distributed 1/O system in a plant or system.

Specific applications

Note the safety and accident prevention regulations that apply to specific
applications (for example, the Machine Directive).

EMERGENCY STOP devices

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

ET 200S Distributed 1/0 System
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Startup of the system after specific events

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

If ... then ...

Startup follows a voltage drop or [ No dangerous operating states must occur. If
failure necessary, force an emergency stop.

Startup of the ET 2008S follows
an interruption of bus
communication

Startup follows unlocking of the | There must not be an uncontrolled or
emergency stop device undefined start-up.

Line voltage

The following table tells you what you have to do with regard to the line voltage.

With ... Requirements

Permanently installed plants or systems There must be a line disconnect switch or a

without all-pole line disconnect switches fuse in the building installation system.

Load power supplies, power supply The set rated voltage range must

modules correspond to the local line voltage.

All circuits of the ET 200S distributed 1/0 Any fluctuation/deviation in the line voltage

system from the rated value must be within the
permitted tolerances (see Section 7.4)

ET 200S Distributed 1/0 System
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24 VDC supply
The following table tells you what you have to do with regard to the 24 VDC supply.

With ... Pay attention to ...
Buildings Outdoor lightning Take lightning protection
protection precautions
24 VDC supply lines, | Indoor lightning (for example, lightning
signal lines protection conductors)
24 VVDC supply Safe (electrical) isolation of extra-low voltage

Protection against outside electrical influences

The following table tells you what to do to provide protection against electrical
influences or faults.

With ... You must ensure that...
All plants or systems in The plant or system is connected to a protective
which the ET 200S is conductor for diverting electromagnetic interference.
integrated
Supply, signal, and bus The wiring arrangement and installation are correct.
lines
Signal and bus lines Any break of a line or conductor does not result in

undefined states of the plant or system.

5.2 Operating the ET 200S on a grounded supply

In this section, you will find information on the overall setup of an ET 200S
distributed 1/0O system on a grounded supply (TN-S system). The specific subjects
discussed are:

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

* Load power supplies and load circuits

Definition: Grounded mains

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

ET 200S Distributed 1/0 System
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Components and protective measures

Various 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.

Compare ... Refer to DIN VDE 0100 DIN VDE 0113
Figure 5-1
Circuit-breaking device ... Part 460: .. Part 1:
for PLC, sensors and Main switch Disconnector
actuators
Short-circuit and overload ... Part 725: ... Part 1:
protection: Single-pole * With grounded secondary
Grouped for sensors and protection of power circuit: single-pole
actuators circuits protection
¢ Otherwise: all-pole
protection
Load power supply for Isolation by Isolation by transformer
AC load circuits with transformer recommended

more than five recommended
electromagnetic devices

Safe electrical isolation
Safe electrical isolation must be provided for:

* Modules that must be operated at the following voltages: <60 VDC or <25
VAC

» 24 VDC operating current circuits

Setting up the ET 200S with ungrounded reference potential

From IM151-1 BASIC (6ES7 151-1CA00-0ABO), IM151-1 STANDARD

(6ES7 151-1AA02-0AB0), IM151-1 FO STANDARD (6ES7 151-1AB01-0ABO),
IM151-1 HIGH FEATURE (6ES7 151-1BA00-0ABO) and IM151-3 PN

(6ES7 151-3AA00-0ABO) the reference potential M connected to the nominal

supply voltage of the IM151-x at the rail (protective conductor) through an RC
combination and so allows an ungrounded layout.

To divert interference current, the reference potential of the IM151-1 is connected
internally to the rail (protective conductor) via an RC combination (R=10MQ /C =
22 nF). High-frequency interference currents are thus discharged, and static
charge is prevented.

ET 200S Distributed 1/0 System
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Overall configuration of the ET 200S

Figure 5-1 shows the overall configuration of the ET 200S distributed 1/O system
(load voltage supply and grounding concept) with supply from a TN-S system.

Low-voltage distribution - TN-S
system, for example (3 x 400 V)

(H

Rail

AC

ET 200S

FE: Functional earth for direct discharge
of interference to the mounting rail by
mean\s of spring-loaded contact.

FG| FG| FG| FG| FG| FG | FG

=)
(e

0000

PE (AUX1)

1L+

DC

M

\

) | Shield contact for cable shields

Ground bus

‘y‘y

Yyy

*

fs

AC

Load circuit
400 VAC for motor starters

w [

Ay

>

DC

fs

AC

AC

24 VDC load circuit for electronic modules and
motor starters

w [

Ay

120 VAC/230 VAC load circuit for
AC modules

Figure 5-1 Configuring the ET 200S with grounded reference potential
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5.3 Electrical design of the ET 200S

Isolation between ...

* The load circuits/process and all other circuit components of the ET 200S

* The PROFIBUS DP interface in the IM151-1 interface module and all other
circuit components

* The PROFIBUS DP interface in the IM151-3 PN interface module and all other
circuit components

The following figure shows the potentials of the ET 200S. Only the most important

components are shown.

DP Electronics, ET 200S backplane bus
interface backplane bus
AA A
| I | | |
. Bus interface ‘(Bus interface MBus interface MBus interface MBus interface
Rall I 1" i I I
' - ' Isolation Isolation Isolation Isolation Isolation
| |
| | o
' £
| | =
L —— — | é%
Process Process Process 2 E
electronic electronic electronic
component component component
oQ oQ
IM 151 1L+ 1M 24VDC M |PE 24VDC M | PE
& Power Electronic Electronic Power Electronic
module module module module module
|:| Potential /0 D Potential DP interface |:| Potential logic circuitry

Figure 5-2 Potentials of the ET 200S with IM151-1

ET 200S Distributed 1/0 System
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5.4 Wiring the ET 200S

Section Description Page
5.4.1 Wiring a terminal module with screw-type terminals 5-8
542 Wiring a terminal module with spring terminals 5-8
543 Wiring a terminal module with Fast Connect 5-10
544 Wiring terminal modules 5-13
5.45 Wiring the IM151-1 BASIC, IM151-1 STANDARD and 5-18

IM151-1 HIGH FEATURE interface modules

5.4.6 Wiring the IM151-3 PN interface module 5-19
547 Wiring the IM151-1 FO STANDARD interface module 5-21

Wiring rules for the ET 200S

Wiring rules for ...

Interface module

Terminal modules

Terminal modules

(supply voltage) (spring and (Fast Connect)
screw-type
terminals)

Connectable wire cross- No 0.14 t0 2.5 mm?2 0.5to0 1.5 mm?2
sections for rigid lines
Connectable Without wire | 0.25 to 2.5 mm?2 0.14 t0 2.5 mm?2 0.5to0 1.5 mm?2
wire end ferrule
cross-sections I\ \vire end | 0.25 to 1.5 mm?2 0.14 to 1.5 mm?2 -—
for flexible lines

ferrule
Number of wires per connection |1 or a combination of 2 wires up to 1

1.5 mm?2 (sum) in a common wire end ferrule
Maximum external diameter of © 3.8 mm @31 mmat1.5mm?2 [@3.2mm
the wire’s insulation @3.8mm at 1.5 mm2
at 2.5 mm2

Stripping length of the wires 11 mm -—-
Wire end Without Design A, Design A, -—-
ferrules to insulating 8to 12 mm long up to 12 mm long
DIN 46228 collar

With Design E, up to 12 mm long -—-

insulating

collar 0.25 to

1.5 mm2

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12
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5.4.1 Wiring a terminal module with screw-type terminals

Features

* |In terminal modules with screw-type terminals, the individual wires are screwed
into the terminal.

* No wire end ferrules are required.

Prerequisites

Adhere to the wiring rules.

Tool required

3 mm screwdriver

Wiring a terminal module with a screw-type terminal
1. Strip 11 mm of insulation from the wires.
2. Insert the individual wires in the terminal.

3. Screw the ends of the individual wires onto the terminal module
(torque: 0.4...0.7 Nm).

5.4.2 Wiring a terminal module with spring terminals

Features

In terminal modules with spring terminals, the individual wires are held securely
when you simply insert them in the terminal.

Prerequisites

Adhere to the wiring rules.

Tool required

3 mm screwdriver

ET 200S Distributed 1/0 System
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Wiring a terminal module with spring terminals

1.

o > 0D

Strip 11 mm of insulation from the wires.

Insert the screwdriver in the upper (round) opening of the terminal.
Insert the wire until it stops in the lower (square) opening of the terminal.
Release the terminal by pushing the screwdriver into the opening.

Push the wire into the released spring terminal, and pull the screwdriver out.

—
==
=
:U: Insert the screwdriver.
Py I . . .
= :| Insert the wire in the spring-type
terminal until it stops.
—
-
P S
Pull out the screwdriver; the wire
— is clamped on the contact.

Figure 5-3  Wiring the spring terminal

ET 200S Distributed 1/0 System
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5.4.3 Wiring terminal modules with Fast Connect

Features

* Inthe case of terminal modules with Fast Connect, the individual wires are
attached using a quick connection method that requires no stripping.

* Fast Connect is a connection method that requires no preparation (i.e. the
conductor does not have to be stripped).

* Each terminal of the terminal module with Fast Connect has a test opening (for
measuring the voltage, for example). The test opening is suitable for test
probes with a maximum diameter of & 1.5 mm.

* Wire end ferrules are not permitted.

» Diagram of the Fast Connect terminal module

Terminal module
Fast Connect

N Opening for measurement, testing: max. &1.5 mm
[ OH [
%%@/ Opening for 1 conductor: 0.5 ... 1.5 mm?
@OF/> Locking mechanism open (the cable can be inserted)
Locking mechanism closed (the cable is connected
{#/ g ( )
S

Figure 5-4 Block diagram of the terminal module with Fast Connect

Prerequisites

Adhere to the wiring rules.

Tool required

3 mm screwdriver

ET 200S Distributed 1/0 System
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Connectable cables

You can connect rigid and flexible cables with PVC insulation with a conductor
cross-section of 0.5 mm? to 1.5 mm?2 (max. external diameter 3.2 mm). If the
cross-section of the conductors is the same, they can be wired fifty times. You can
find a list of tested conductors at:

http://www.idc2.de

Cables and connections complying with UL

Wiring range for insulating piercing connection 22 -16 AWG solid/stranded PVC
insulated conductors, UL style no. 1015 only.

Wiring terminal modules with Fast Connect

1. Insert the unstripped cable in the round opening until it stops (the insulation and
conductor must form a flat surface).

2. Insert the screwdriver into the opening above the locking mechanism until it
stops.

3. Press the screw driver downwards until the locking mechanism reaches the
end.

Result: The cable is connected.

Note

If you want to reconnect a cable that has already been connected, you must first
cut it off.

ET 200S Distributed 1/0 System
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Releasing the wiring of the terminal module with Fast Connect

1. Insert the screwdriver into the opening below the locking mechanism until it
stops.
2. Use the screwdriver to lever and push the locking mechanism upwards.

3. The wiring is disconnected: remove the wire.

Figure 5-5 Releasing the wiring of the terminal module with Fast Connect

Removing any remains of the conductor (only if necessary)

To remove any remains of the conductor (insulation), you can deinstall the locking
mechanism from the terminal module (see Step 3). To do this, the locking
mechanism must be open (upper position). You can only insert the locking
mechanism in the upper position (see Step 4).

1. Insert the screwdriver in the opening below the locking mechanism (the tip of
the screwdriver is on the lip of the locking mechanism).

2. Press the screwdriver downwards to lever the locking mechanism out of the
terminal module.

3. Remove the locking mechanism from the terminal module. Remove any
remains of the conductor from the locking mechanism.

4. Use your fingers to press the locking mechanism back into the opening.
Important: Make sure the locking mechanism is inserted in the correct position,
otherwise you can damage the clamping unit.

Note the position of th
mechanism

Figure 5-6 Removing the locking mechanism from the terminal module

ET 200S Distributed 1/0 System
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544 Wiring terminal modules

Features

The ET 200S distributed I/O system comprises terminal modules for power
modules and electronic modules:

* At the terminal modules for the power modules you connect the supply/load
voltage for the respective potential group.

* Terminal modules for electronic modules connect the ET 200S with the process.

* At the terminal modules for electronic modules you can connect cable shields
by means of a shield contact.

Prerequisites

* You must wire the terminal modules with the supply/load voltage switched off at
the power module and the load voltage switched off at the electronic module.

* Adhere to the wiring rules.

Tool required

3 mm screwdriver

ET 200S Distributed 1/0 System
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Wiring terminal modules for power modules
The terminal assignment of the terminal module depends on which power module
is inserted. You will find information on this in the following chapters:
* Terminal modules in Chapter 9
* Power modules in Chapter|10

TM-P15S23-A1 and TM-P15S23-A0 and TM-P15S522-01 and
power module power module power module
oo oo 00
AUX1 AUX1 AUX1
P11 OO | Pt P1| 00 | py P1l ©© | P1
21l A1l A1l
P2 | OO | P2 P2| OO | po P2l OO | P2
a1y a1l a1y
AUX1 (PE) |04 AUX1 (PE) AUX1 (PE) hkOOA aAuX1 (PE)
al1ls 4[1l]s
AUX1 bus (PE) fed AUX1 bus (PE) AUX1 bus fed
through. Connection to interrupted. Connection through. No
terminals A4 and A8. to terminals A4 and A8. connection to the
terminals of the
TM-P30S44-A0 and TM-PF3OS47-FS and terminal module.
power module PM-D F DC24V
D D Channel 0 T
CHO
oo oo | Channel1 R *  Terminal assignment
CH1 see the ET 200S
o0, I I I I Fail-Safe Modules manual
8 o0,
P1 SO (1004
206y — II II
P2 ®® 1®®1
Oo100] — 0l 00
AUX1 (PE) [AOOAOO;
40081 — II II
AUX1 bus (PE) interrupted. II II
Connection to terminals A4 and A8. I I 2003 VDG
o ][ ]7
m:
1D DB

AUX1 bus fed through. No connection to the
terminals of the terminal module.

Figure 5-7  Wiring terminal modules for power modules

ET 200S Distributed 1/0 System
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Wiring terminal modules for digital, analog, and process-related modules

The terminal assignment of the terminal module depends on which electronic
module is inserted. You will find information on this in the following chapters:

* Terminal modules in Chapter'9

» Digital electronic modules in Chapter|11

* Analog electronic modules in Chapter|12

* Process-related modules: See the process-related functions manual

TM-E15S26-A1 and electronic TM-E15S24-A1 and TM-E15S23-01 and
module/process-related electronic module electronic module
module
Channel 0 [7~—_] Channel1 Channel 0 Channel 1 Channel 0 Channel 1
CHO CHA1 CHO CH1 CHO CH1
Channel 0/2| oo | Channel 1/3 Channel 0/2| oo | Channel 1/3 Channel 0/2| oo Channel 1/3
CHo/2 0o CH1/3 CHo/2 CH1/3 CHo/2 CH1/3
O | O | 00|
1D Ds 1D DS 1D DS
N ESTS! |00 |90
21004 - A10s L]0 —
NS |90 O
07 d 1007 L7 —
— OO | | I
04 d1s
AO A AUX1 bus (PE) fed through. AUX1 bus fed through.
al 18 Connection to terminals A4 and A8. No connection to the
AQ OA h
ala terminals.
3 7

AUX1 bus (PE) fed through. Connection to
terminals A4, A8 and A3, A7.

TM-E15S23-01 and TM-E15S24-AT and
electronic module/process-related 2AITC HF
module
Channel 0 Channel 1
CHo CH1
Channel 0 Channel 1
Channel 0/2) 77 | Channel 1/3 CHO 0o CH1
CHo/2 CH1/3
— OO0 | O
1105 115
N VIR I O
2[1[e 21 e
NN
007 — I I
N E\V O
4[]8 I I
AUX1 bus (PE) fed through. No AUX1 bus (PE) fed through. No connection
connection to terminals 4 and 8. to the terminals of the terminal module.

Figure 5-8  Wiring terminal modules for electronic modules

ET 200S Distributed 1/0 System
EWA-4NEB 78060240212 5-15



Wiring and Fitting

*

TM-E30S44-01 and
process-related module

Channel 0
CHo

AUX1 bus (PE) fed through. No connection to

SN
1[5

SISE
o004

00
11014

100
olll]4

00
3]

1®®1
10

00
41014

100
L1l g

Channel 1
CH1

terminals 4 and 8 or 12 and 16.

Terminal assignment see ET 200S Fail-Safe Modules manual

TM-E30S46-A1 and
fail-safe module*

M

F-DO ‘ F-DO
0o oo
] |

FD-I FD-I

SIS
00890,
90 [199;
004,004
SIS
001,004
SIS
004,004
PSISAESISE
ANIEAERISE
2O OAAD OA

1

s 07100

AUX1 bus (PE) fed through. Connection to
terminals A4, A8 and A3, A7 or A12, A16 and A11
and A15.

Figure 5-9

5-16

Wiring terminal modules for electronic modules, continued
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Connecting cable shields

We recommend you use the shield contact to connect cable shields (in the case of
analog electronic modules, the 1COUNT 24V/100kHz electronic module and the
1SSl electronic module, for example).

1. Remove the insulation material from the area around the shield terminal, and
clamp the cable shield in the shield terminal (above the conductor rail). The
shield terminal is suitable for one cable with a max. @ of 8 mm or two cables
with a max. & of 4 mm each.

A

Tighten the shield terminal (approximately 0.5 Nm)

w

Repeat steps 1 and 2 if you want to connect additional cable shields.

E

Strip the insulation from the ground wire (from 6 mm to 25 mm?2), and insert it in
the ground connection terminal (under the conductor rail). Tighten the ground
connection terminal (2 Nm to 2.5 Nm).

5. Attach the other end to the ground bus.

K
%
%

A\
I jn=
}\,/ "/_‘/ v/,

5

N

VY-
H

/Y

M
NI

N‘_/ﬂ

Ko 1 g

\G s <
a1 97 "%
1 o
%I‘ N
: acd |7 "%
J Q) ~ 4|”.’
50 o STl

1 Q)

Ground connection terminal

Cable to the senso Cable to the ground bus

‘ Insulation material removed

Figure 5-10  Connecting cable shields

Note

To stabilize the shield contact, you must mount and screw in at least one shield
terminal over the shield contact element.

ET 200S Distributed 1/0 System
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5.4.5 Wiring the IM151-1 BASIC, IM151-1 STANDARD and
IM151-1 HIGH FEATURE interface modules

Features

You can connect the supply voltage and the bus connector (RS 485) to the
interface modules IM151-1 BASIC, IM151-1 STANDARD and IM151-1 HIGH
FEATURE.

Prerequisites
* Wire the interface module with the supply voltage switched off.
* Adhere to the wiring rules (see Section 5.4).

Tool required

3 mm screwdriver

Wiring interface module IM151-1
To connect the supply voltage:
1. Strip the insulation from the wires for the supply voltage of the interface module.
2. Tighten the individual wires in the screw-type terminal.
Connecting the PROFIBUS DP:

1. Insert the bus connector in the PROFIBUS DP port.

2. Tighten the screws of the bus connector.

PROFIBUSDP ——

ET 200S

Supply voltage —_ ||oloo
(1L+, 2L+, 1M, 2M)

[T Labeling strip

Figure 5-11  Wiring the IM151-1 BASIC, IM151-1 STANDARD and IM151-1 HIGH
FEATURE interface modules

ET 200S Distributed 1/0 System
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5.4.6 Wiring the IM151-3 PN interface module

Features

Connect the supply voltage and bus connection plug to the IM151-3 interface
module.

Prerequisites
* Wire the interface module with the supply voltage switched off.

* Adhere to the wiring rules (see Section 5.4).

Tool required
* 3 mm screwdriver

* Industrial Ethernet Fast Connect Stripping Tool (6GK1 901-1GA00)
(stripping tool for Industrial Ethernet Fast Connect installation lines)

Required accessories

* PROFINET connector conforming to the specifications in the
PROFINET Installation Guide

* Industrial Ethernet Fast Connect installation lines
The following are suitable:
- Fast Connect Standard Cable 6XV1 840-2AH10
- Fast Connect Trailing Cable 6XV1 840-3AH10
- Fast Connect Marine Cable 6XV1 840-4AH10

Installing bus terminal connector

Install the PROFINET connector in accordance with the directions in the
PROFINET Installation Guide.

ET 200S Distributed 1/0 System
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Wiring the IM151-3 PN interface module
To connect the supply voltage:
1. Strip the insulation from the wires for the supply voltage of the interface module.
2. Tighten the individual wires in the screw-type terminal.
Connecting PROFINET:
1. Insert the bus connector in the PROFINET port.

PROFINET — '

T Labeling strip

ET 200S

Supply voltage —__||oloo
(1L+, 2L+, 1M, 2M)

Figure 5-12  IM151-3 PN wiring

ET 200S Distributed 1/0 System
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5.4.7 Wiring the IM151-1 FO STANDARD interface module

Features

Connect the supply voltage and the fiber-optic cable to the IM151-1 FO
STANDARD interface module by means of a simplex connector.

Prerequisites
* Wire the interface module with the supply voltage switched off.

* Adhere to the wiring rules (see Section 5.4).

Tool required

3 mm screwdriver

Required accessories
» Packing with simplex connectors and polishing sets (6GK1901-0FB00-0AAQ)
* Packing with plug adapters (6ES7 195-1BE00-0XA0)
* Fiber-optic duplex line see IK PI catalog

ET 200S Distributed 1/0 System
EWA-4NEB 780602402-12 5-21



Wiring and Fitting

Installing simplex connector

Note

The fiber-optic duplex line cable have the following maximum lengths:
* PROFIBUS Plastic Fiber Optic Standard Cable 50 m
* PROFIBUS PCF Fiber Optic Standard Cable 300 m

1. Remove about 30 cm of the cladding of the fiber-optic duplex cable.

2. Attach the Simplex plugs to the fiber-optic duplex cable.
For detailed assembly instructions for the Simplex plugs see the "SIMATIC NET
PROFIBUS Networks” manual
Tip: Do not simply attach the two Simplex plugs together, but connect them to
form a duplex plug. In this manner you will achieve a better hold in the
connector adapter.

IMPORTANT: The cut and polished surface of the plastic fiber must be
absolutely smooth and flat. The plastic cladding also must not stick out or be
separated roughly. Each deviation causes strong attenuation of the light signal
over the fiber-optic cable.

3. Put the simplex connector in the plug-in adapter for the IM151-1 FO
STANDARD and the fiber-optic cable in the appropriate cable ducts. Snap the
connector adapter closed so that you can hear clearly that the side units have
made contact with each other.

When inserting the plugs into the plug adaptor make sure that they are in the
correct position: sender always up and receiver always down.

Connector
/ adapter for the

IM151-1 FO

STANDARD

Snap the two simplex connectors
together such that you get a "duplex
connector.”

Fiber optic duplex Tip: Cut the lower cable about 10 mm shorter
line than the upper cable so that you achieve
better arrangement for the wires.

Maximum 30 mm bending radius

ET 200S Distributed 1/0 System
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Bending radius for the fiber-optic cable

When placing the fiber-optic cable duplex core into the connector adapter and
when placing things on top of them, make sure that you do not go below the
permitted bending radius of 30 mm. Also read the installation guidelines for
fiber-optic cables in the ET 200S Distributed I/O System Manual or in the
SIMATIC NET - PROFIBUS networks manual.

Using the fiber-optic cable again

Note

If you place used fiber-optic cable in the connector adapter, you must shorten both
cores of the fiber-optic cable by the bent lengths and remount the simplex
connectors.

In this manner you avoid possible attenuation losses from parts of the fiber-optic
cable duplex core that have been bent again and highly stressed.

Wiring the IM151-1 FO STANDARD interface module
To connect the supply voltage:
1. Strip the insulation from the wires for the supply voltage of the interface module.
2. Tighten the individual wires in the screw-type terminal.
Connecting the PROFIBUS DP:

1. Insert the fiber-optic cable with the mounted connector adapters in the IM151-1
FO STANDARD.

2. Push up the handle of the connector adapter that is sticking out.

Make sure they are in the correct position: the sender fiber-optic cable is plugged
into the receiver socket and the receiver fiber-optic cable into the sender socket of
the fiber-optic interface of the IM151-1 FO STANDARD.

If the IM151-1 FO STANDARD is the last node of the fiber-optic cable network, you
must close the unoccupied fiber-optic cable interface with filler plugs (which are in
place when the IM151-1 FO STANDARD is delivered).

ET 200S Distributed 1/0 System
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ii Caution
Do not look directly into the opening of the transmission diodes.
The light beam that comes out could damage your eyes.

Transmitter
|

=2

Receiver

PROFIBUS DP —||
(fiber-optic cable)

Labeling strip |

Simplex connector
ET 200S

Supply voltage _
(1L+, 2L+, 1M, 2M) |

= \t/;\..

Figure 5-13  Wiring the IM151-1 FO STANDARD

5.5 Inserting and identifying the electronic modules

Features
* The electronic modules are inserted in the terminal modules.
* A labeling strip allows you to identify the electronic modules.
* Electronic modules are:
- Self-coding
- Type-coded

The first time you insert an electronic module, a code element engages on the
terminal module. This mechanically prevents the wrong electronic module from
being inserted.

Prerequisites

Adhere to the rules below for inserting electronic modules. See Section (3.5 (The
electronic modules you can use on the various terminal modules).

ET 200S Distributed 1/0 System
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Inserting and identifying the electronic modules

1. Insert the electronic module in the terminal module until you hear it snap into
place.

2. Pull the labeling strip up out of the electronic module in order to identify it.

3. Then put the labeli