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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

EWA-4NEB 780602402-12



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

ET 200S Distributed 1/0 System
1-14 EWA-4NEB 780602402-12



Product Overview

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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Brief Instructions on Commissioning ET 200S

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
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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
EWA-4NEB 780602402-12 2-7



Brief Instructions on Commissioning ET 200S

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

3-11




Configuration Options

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
IR

PM |[EM |[EM |EM |PM |EM |EM |EM |EM |EM
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W AUX1

Access via terminals to AUX 1

TM-E15S24-A1
TM-E15C24-A1 ¢ Backplane bus

S| A e 5

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

Potential group 1  Potential group 2

[é:05

o

o
Ny o—]
r—
@ o]
P o=
DS |
pe—
o) MG}
» o
—
o »°
p a0
pe—
@ 0]
B o
P o
pe—
@ o]
Y 0

3|17/ 3|7 3|7 3|17 3|7/ 373737
o = o o = =
A AlA AlA A A AlA AlA AIA AlA A
S 4 8|4 8/4 8 4 8/ 4 84 84 84 8
0+0 | 010 | o= 0 o0 | 010

7

-
-
b

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
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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
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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.
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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
EWA-4NEB 78060240212 3-33



Configuration Options

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
3-34 EWA-4NEB 780602402-12



Configuration Options

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.
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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
RE